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Foreword

Much has been wtitten about the loss and degradation of wetlands; drainage schemes, pollution, over abstraction
all take their toll and so the wetland wildlife that depends upon them is threatened. The Wildfowl & Wetlands Trust
(WWT) and others strive to protect wetlands and their biodiversity from such perils as a matter of course, “The
Waterbirds and Wetland Recreation Handbook does not scek to address this fundamental conservation concern,
Instead the book focuses on the balance that needs to be struck between the needs of waterbirds that depend on
wetland habitats and the ever-growing interest in using bodies of water for recreation.

When Peter Scott first came o Simbridge in 1945, he did so as a man on a mission. He knew that the Slimbridge
foreshore on the Severn Estuary was the best place to see the thousands of White-fronted Geese that migrated
from their Siberian breeding grounds to spend the winter here. He also hoped to see the uncommon Lesser White-
fronted Goose and in this quest he was successful. He was so inspired at this goose spectacular that he ook the
decision to settle at Slimbridge and establish what was to become the world famous Wildfowl & Wetlands Trust.

There was, however, an immediate issue to be resclved. Scott had managed to get close to these wild birds by
approaching stealthily from behind the sea wall and watching the birds from a pillbox, ironically now being used to
observe welcome visitors from overseas! But how would he manage to share his enthusiasm for the birds and for
their dramatic wetland habitar with others, without disturbing them and threatening the integrity of the very
landscape that ensured their survival? Well, from that pillbox, the bird observation hide that we now take for
granted evolved, and bird watching became a very popular pastime.

As more birds were viewed discretely, interest in their protection blossomed, so much so, that in 2003, WWTs nine
UK centres welcomed over 750,000 people to its reserves. This public acclamation has encouraged an interest in
watethirds and their habitats throughout the world. At Slimbridge and beyond, thete is now a successful mixture
of disturbance free bird reserves and recreation, and from this enjoyment of wetlands comes a better understanding
of the pressures on the natural environment.

This is pethaps not completely surprising as we all have a natural affinity with water. We like to be in it or near it.
I'eeding the ducks is often the classic childhood memory and WWT has reawakened this particular pleasure to
visitors of all ages. These early experiences often lead to the recognition that water has many uscs, from drinking to
swimming, from industry to yachting; real worth to wildlife and people.

If wetlands are seen as a tesoutce, they will be better valued by all, which has to be ultimately good for the environ-
ment. WWT hopes that the publication of this book will help lead to a better understanding of the needs of
watetbirds and how they may be able to exist in harmony with recreational use on wetands. WWT is grateful to all
those who have made its production possible, with particular thanks due to Northumbrian Water.

Tony Richardson
WWT, Slimbridge 2003






Introduction

Many of our wetlands in the UK are man-made and cven more, the vast majority, have been heavily modified one
way or another for use by man. Tt has been estimated that there are some 84,000ha of inland water in Lingland and
Wales, of which 25% alonc is accounted for by public water supply reservoirs of varying kinds. To this can be
added 140,000km of rivers, 3,000km of canals and the estuaries and inshore waters that surround our coastline.
Together, this represents a significant, but finite environmental resource, against which must be set 2 growing
demand for recreational and non-recreational use of the same resource.

The importance of these artificial habitats in Britain has increased considerably in recent decades, especially for
.dabbling ducks and as goose roosts (Owen ¢ al 1986). Nine artificial sites have been designated as Internationally
Important and designated as Ramsar sites and/or Special Protection Arcas under the EC Birds Directive (Musgrove
et al. 2001). The Government regards the state of out wetland birds as one of their Quality of Life Indicators.

Liven heavily modified and manmade water hodies can develop an important conservation value. For cxample, for
certain bird species such as Gadwall, Tufted Duck, Pochard and Shoveler, resetvoirs and gravel pits are the most
extensively used habitat in the UK duting winter. Of the 370 reservoirs in England and Wales owned by the water
companies, nearly half have areas designated as Sites of Spedial Sciendfic Interest, with numerous bird hides and
other facilities for bird-watching,

Estimates for the number of people interested in water sports vaty from 5 — 7 million in the UK, and figures from vl
the 1994 UK Day Visit Survey emphasise the importance of water as part of the leisure expericnce — more than 120

million leisure day visits were made to canals and rivers alone; nn.g]ing participants were estimated at sorme 3.3

million people; and reservoirs such as Rutland and Kielder have become major tourist destinations in their own

rights.

Back in 1996, the British Ornithologists’ Union and the Wildfowl & Wetlands Trust organised an international
conference in Bristol on “Waterbirds and Recreation: - Considerations for the sustainable management of
Wetlands™. Just prior to this, Northumbrian Water, who became the lead sponsor for the conference, had commis-
stoned the WWT's Wetlands Advisory Service to undertake a major three-year study of waterbirds on all their
reservoirs, and to investigate the interaction between recreation and conservation interests. At the end of the
conference it was felt that rather than produce a formal edited volume of conference papers, WWT and Northum-
brian Water would work towards the production of a specific handbook on the management of potenal ateas of
conflict between waterbirds and wetland recreation.

This, the resulting bool, goes much further than the original aims of the conference, and through the work of the
authors and Just Ecology has expanded greatly. We have been able to include the results of more recent research and
to cover areas that were previously omiteed. Tt is above all now a practical handbook for management, with the
emphasis firmly on understanding the science, conservation values and practices associated with the integrated
management of wetlands for both watetbirds and recreation.

Chris Spray Jeff Kirby
LINVIRONMENT DIRECTOR  MANAGING DIRECTOR
NORTIUMBRIAN WATER LIMITED  JUST ECOLOGY
(ENVIRONMENTAL. CONSULTANCY) 1.TD.
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1. BACKGROUND

1.1 Purpose and scope of the handbook

This handbook is about wetlands as places for
humans to enjoy recreational activity and as habi-
tats supporting very significant waterbird
populations. It focuses on what we know about
the interactions between the two and on manage-
ment approaches that may remove or alleviate any
conflicts of interest. Geographically, it draws on
information from most parts of the world. How-
ever, our emphasis is on Europe, where recreation
on wetlands is intense, with Great Britain given
the most comprehensive treatment in this hand-
book. However, many of the issues raised, and the
solutions presented, will be more widely applica-
ble, making the handbook of interest to an inter-
national readership.

We follow the ‘Ramsar Convention” for our defi-
nition of wetlands (Box 1.1); this definition hav-
ing been adopted by more than 60 governments
throughout the world for wetland management
and conservation purposes. Wetlands of course
exhibit enormous diversity according to their ori-
gins, geographical location, water regime, chem-
istry, dominant plants and soil or sediment char-
acteristics (Finlayson & Moser 1991). They may
vary also within a single wetland area and over
time, and many different types of wetland may be
found in close proximity, forming not just differ-
ent ecosystems, but wholly different landscapes.
Whilst aspects of this handbook are relevant to
the conservation and management of most of these
wetlands, our focus is mainly on estuaries, lakes
and man-made wetlands, such as reservoirs and
gravel extraction pits. These are indeed the
wetlands used most for human recreation.

Wetlands teem with animal and plant life but
waterbirds are perhaps the most visible and well
known of the many species present in wetland
environments. With over 150 European bird spe-
cies intimately linked with wetlands for their sur-
vival, waterbirds are the focus of this handbook.

Our definition of “‘waterbirds’ is broad and prag-
matic. Ttincludes all wetland bird families moni-
tored by international conservation organisations
involved in wetland surveillance (e.¢. Rose & Scott
1994, 1997). "Wildfowl’, namely swans, geese and
ducks, are included as well as “waders’ covering
oystercatcher, avocet, plovers and sandpipers; and
some other wetland bird families notably gulls and
terns, and herons and egrets. We also include spe-
cies from other families that are ecologically de-
pendent on wetlands: divers, grebes, cormorant,
coot and rails; river-based species such as king-

. Box 1. 1 What are wetlands‘?
Exactly what - cunstllules a *wefland™ has always been tha
‘subjsct of debate, not surprisingly given the enormous
variety of wet habitai types and the difficulties involved in
defining their boundaries with any precision. The 1871
“Convention on Wetlands of Iﬁtematinna'l'lmpartan'ce
Especially as Waterfowl Habitat® (usually called the
“Ramsar Convention) uses a definition that conveys the
essential character of wetlands, as well as implying the
complexity involved (Davis 1994). it defines them as:
“areas of marsh, fen, peatland or waler, whether natural
“or amﬁmra{ permanent or temporary, with water that is
static or flowing, fresh, brackish or salt including areas of -
marine waler, the deplli of which af fow tide does not
‘exceed 6 m [just over 19 fif. Within this definition, five
major wetland systems are recognised (see further Maitby
1991}):

marine: coastal weflands including rocky
shores, lagoons and coral reefs

estuarine: including deitas, estuarles, tidal
- marshes and mangrove swamps

Iar.us't.rlne: wg:'tlands_ qasncihtad with lakes

riverine. wetlands along rivers and streams,
including floodplains
palustrine; marshes, swamps and peatiands

Artificial-wetlands, such as rice paddies, fish-and shrimp -
‘ponds; iarrﬂ -ponds, reserveirs, exlfaeimn pits, sewage -
farms, canals and sah pans, add Io the- diversity of -
wetland- types

BACKGROUND



fisher, grey wagtail and dipper; reedbed species
such as bittern, marsh harrier, reed and sedge
warbler and bearded reedling; and open water
species such as osprey. Inevitably, not all of these
species have had the same level of research de-
voted to them and hence the bulk of the material in
this handbook refers to the waders and wildfowl]
sensu stricto, groups for which there is by far the
most information. Scientific names for all species
mentioned in the handbook are provided in
Appendix 1.

Aswell as a place for wildlife, wetlands provide a
diversity of recreational opportunities for people,
and many millions of people enjoy being in
wetlands for this purpose. Because of this the gov-
ernment regards the state of our wetlands and their
birds as one of their Quality of Life Indicators DEFRA
1999. Growth in traditional activities, such as
walking, horse riding, angling and wildfowling,
has been complemented by the introduction of
newer activities such as mountain biking,
paragliding and the introduction of personal wa-
tercraft (‘jet skis’). Throughout the developed
world, recreation is important to everyone’s qual-
ity of life and the amount of time devoted to it and
the demand for facilities are growing. In Britain,
for example, there might be as many as 62 million
people around the year 2030 and thus the demands
for new forms of recreation, and other leisure ac-
tivities, will continue to grow, in some cases
putting pressure on the environment (HMSO
1994b). In Britain, around 15% of holidays are ac-
tivity-based with one third of these involving wa-
ter-related recreation, especially boating and fish-
ing.

In this handbook, we focus on recreational activi-
ties of particular significance for waterbirds, which
we group into five main categories:

angling: game, coarse and sea angling
mechanically powered water-sports: water-
skiing, power boating, jet skiing and motor
cruising

non-mechanically powered water sporis:

sailing, windsurfing, canoeing, rowing, and scuba
diving

shooting: wildfowling only

informal recreation: birdwatching, natural

history, photography, walking and swimming

In producing this handbook, our overall aims are
to provide a balanced view of waterbird and rec-
reational interactions, and to offer practical ad-
vice for minimising the adverse effects and impacts

BACKGROUND
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of recreational activities on waterbirds. It must be
recognised that there is an important difference
between effects and impacts (see Box 1.2) but both
are relevant to the content of this handbook. This
understood, the handbook should allow the rec-
reation manager to know when effects and impacts
are likely to matter and whether it is possible to
mitigate against them with appropriate action.
Case studies are used to illustrate a range of inter-
actions and the success of a range of management

define. m EFFE{-‘T on & bird as any noliceable
b&h&vimr, ‘physical or chemical state that is
ut b)r an external influsnce such a8

i dls!urhanae Eramplss of effects would mclude stoppmg :

 feeding and looking up to observe a boat, an induced
‘increase in adrenaline production due to stress, swimming

- away from a wading angler or flying away at the sound of
@ gunshot. Effects can be compensated for.

i clrmmmtam tha effect is. slmqg eﬂough to partly s
i determma spesues abunﬂqnce Examp!es inciude failure to
| nest, ahaniiunmeni of a cluteh of brood, consequertiai
predation losses or a reduced over winter survival dus to
' disturbancs, all n# which ‘may knock-on to final pnpulauon f' i
. levels, Clearly, In many.instances, it will be difficult to .
rstan whsmrscreatmn imposes a real impact on
whera the effects stop at imposed
and omdllmn.'l}ahawaurai
utaﬂon can compensate for i
cked-on or mmpensa!ed hr is, af
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solutions. However, the handbook does not offer
detailed management solutions for every situation.
There are no such magic formulae that will work
in every instance, but there are general principles
that can be applied and a wealth of practical expe-
rience on which to draw. Each real life problem
needs to be considered individually, using teams
of appropriately qualified people to carry out ap-
praisals over adequate time periods and to devise
solutions.

In summary, this handbook has been produced
for interested scientists, ornithologists, sports en-
thusiasts and other users of the countryside, as
well as waterbird / wetland contacts and site man-
agers in governments, local government and non-
governmental conservation, development, plan-
ning and sports agencies. It is offered as a bal-
anced account of the interactions between
waterbirds and recreation - a contribution towards
raising awareness of waterbirds and wetlands. It
focuses on a topic of interest to many people; a tool
to be used which should help to discourage
wetland degradation; and a contribution towards
sustainable development in wetlands for both
wildlife and people.

1.2 Conservation context

The habitats considered here - wetlands - have
played a crucial role in human history, probably
supporting major stages in the evolution of life it-
self and accommodating human settlements from
early prehistoric times (Maltby 1991). Wetlands
have a wide range of values that are essential for
supporting plant and animal life and for main-
taining the quality of the environment (Box 1.3).
The interactions between the main wetland ele-
ments (water, soil, nutrients, plants and animals)
allow wetlands to perform these functions and to

generate healthy plant, wildlife, fisheries and for-
est resources. The combination of these functions
and products, together with the natural and cul-
tural values of wetlands means that these ecosys-
tems are of critical importance to people. Many
wetlands provide good opportunities for economic
activities, including recreation, and sustain dense
populations of fish, livestock or wildlife. Today,
wetlands continue to be essential to the health,
welfare and safety of millions of people globally
(Ramsar Convention Bureau 2000).

Despite this, wetlands have been destroyed and
degraded, particularly throughout the industrial-
ised wotld; mainly due to drainage, land reclama-
tion, pellution and over-exploitation of wetland
resources (Finlayson & Moser 1991, EC Com 1995).
Wetland losses have been severe. As an example,
Figure 1.1 (from Dahl 1990) shows the difference
between the distribution of wetlands some 200

circa 1780s £}

-

Y Wetland 12

D‘.b

-?5-5-']-
e e

circa 1980s

P

Figure 1.1 Loss of wetlands in selected states of the USA
(from Dahl 1990)

years ago and at the end of the 1980s in the USA;
the lower map shows percentage loss between the
1780s and the 1980s in each of the States. Clearly,

losses, even in recent times, have been both wide-
spread and dramatic.

Wetlands have been massively reduced in areain
Britain and Europe also. Hollis & Jones (1991) sug-
gest that more has been lost here than anywhere
else in the world. The common and important

BACKGROUND
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causes of global wetland degradation and loss are
described in Box 1.4

This destruction and degradation of wetlands is
not only damaging to society but it leads to inher-
ent loss of biodiversity - the variety of life forms
around us, including the genetic and morphologi-
cal variability within a species and the assem-
blages of plants, animals and micro-organisms
which together form their ecosystems and natural
habitats. This goes against the principles of sus-
tainable development (Box 1.5) - “development that
meets the needs of the present without compro-
mising the ability of future generations to meet their
own needs” (World Commission on Environment
and Development 1987). This handbook has been
produced because wetland degradation can in-
clude non-sustainable recreational activities, [t
should be of great value to the many people re-
sponsible for the protection and management of
wetland habitats, including their human usage.

1.3 Conflicts of interest

For over 30 years, conservationists have been con-
cerned that recreation may lead to a decline in the
amenity and wildlife values of sites (e.g. Atkinson-
Willes 1969, Forman 1968, Morzer-Brujns 1967,
Tuite ef al 1983). Waterbirds and recreation are
intensive users of wetland areas and their require-
ments often overlap, with resulting conflict be-
tween the defenders of wildlife and the devotees
of wetland-based recreation. This has triggered a
number of detailed reviews of the impacts of rec-
reation, though these have often only focused on
disturbance effects. For Britain, excellent reviews
have been provided by NCC/RSPB (1988), sum-
marised by Ward (1990) and Ward & Andrews
(1993), and by Liddle & Scorgie (1980), Hockin ef
al. (1992), Davidson & Rothwell (1993), Land Use
Consultants (1994), Sidaway (1994) and Hill et al

(1997).

Whilst differing in scope and detail, these studies
share at least one important conclusion. They show
that human recreational activity often has impor-
tant consequences for waterbirds. Recreational
activity may directly impact on waterbirds through
mortality and disturbance, whilst such activity
may result in habitat loss, degradation and reduc-
tions in the food supplies of birds (Box 1.6).

Another common conclusion is that effects and
impacts are not easy to assess. This is because there
are many interacting factors that can influence the

numbers, distribution or behaviour of animal spe-
cies. For example, natural causes of redistribution
for waterbirds include succession in aquatic eco-
systems, changes in food supplies, movements to
breeding grounds and adverse weather condi-
tions. When assessing the effects of recreation, itis
necessary to take such factors into account; easier
said than done. Also, the effects and impacts of
recreational activity seem to vary in relation to the
species of waterbirds involved, their use of the
waterbody, the presence of alternative sites nearby,
and the type and intensity of recreational activi-
ties, Itis thus a complex subject. Overall though it
is clear that recreational activity can cause fluc-
tuations in bird numbers, distribution and behav-
iour, and this may influence the nature conserva-
tion value of particular sites. What remains par-
ticularly unclear is whether there is a long-term
impact of recreation on bird populations, in terms
of mortality or breeding success.

Itis important to remember that the relationships
between recreation, waterbirds and their environ-
ments are neither simple nor one-sided. Indeed,
by focusing almost exclusively on potentially harm-
ful impacts, many reviews and studies have given
the impression that recreational activities are es-
pecially harmful. The local impacts of recreation
can be serious and require management action.
However, there have been national and regional
assessments that have shown non-recreational
impacts on habitats (e.g. land use changes, associ-
ated destruction and pollution) to be far more seri-
ous for the survival of species than recreation
(Tuite 1982, Watmough 1983a&b, NCC/RSFB
1984, Sidaway 1994, Sidaway & Thompson 1991).
The task of the recreation manager is to balance
any possible harmful effects that recreation may
have on the environment against the considerable
range of benefits that so many people derive from
enjoying the countryside. The best examples of
multi-use indicate that it is possible to take account
of all users’ needs and provide opportunities for
recreation as well as securing good habitats for
waterbirds.

There may even be beneficial effects of recreation
on waterbirds, for example when birds are fed by
the public in urban and suburban areas or by or-
ganisations such as the Wildfowl & Wetlands
Trust. However, not often do these benefit overall
populations, affecting a few tame and habituated
individuals. Other sites may well be created for
recreation, which are subsequently adopted by
birds.

BACKGROUND



There are also the consequences for the recreational
manager and user of having waterbirds present
on sites used actively for recreation, and of the
measures taken to protect waterbirds. Large num-
bers of waterbirds may be noisy throughout the
daylight hours. They may deposit smelly guano
on nesting islands and eat large quantities of fish
in competition with anglers, They may defecate
into lakes and reservoirs where they feed or roost

BACKGROUND

(and so may add food poisoning organisms if they
have fed on rubbish tips) and add nutrients to the
water (which may lead to blooms of toxic algae or
cyanobacteria). Furthermore these birds may be
afforded protected status and may reside on
wetland sites that are themselves protected for their
wildlife importance. Clearly, waterbirds can
impinge on recreational values; hence the
waterbirds-recreation issue is a two-way concern.
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2.0 WETLANDS FOR WATERBIRDS

2.1 Introduction

Wetlands provide the food, shelter and resting
places for a rich assemblage of waterbirds. They
also provide the habitat networks that allow
waterbirds to make some of the most spectacular
migratory journeys of any animals in the world. In
time to breed, millions of swans, ducks, geese,
waders and other birds undertake annual jour-
neys from more southerly wintering areas to ar-
rive each spring on the vast Arctic wetlands of
North America and Eurasia. Here they take ad-
vantage of the extreme productivity of wetlands,
successfully breed during the brief summer, be-
fore migrating once more to over-winter on inland
and coastal wetlands many thousands of kilome-
tres to the south. Some of these arctic-breeders
travel as far south as Australia, South Africa and
South America to winter, making use of a whole
network of wetlands as vital refuelling stops on
the way. Clearly, such migrations depend on the
integrity of wetland networks. Too few could spell
disaster for the millions of birds that depend upon
them.

Whilst many waterbirds make long migrations to
breed, others remain to breed in areas closer to
wintering sites, thus resulting in shorter migra-
tions. Birds returning from over-wintering sites
elsewhere, usually to the south, may augment
these. The wetlands of individual countries may
therefore support a whole range of waterbirds from
different populations and at various times of the
year, for breeding, moulting and wintering pur-
poses. Their conservation and management is a
multinational responsibility, with each country
playing its part in supporting this shared resource.

In this chapter we provide insight into the ways in
which waterbirds use and are dependent on
wetland habitats. Data from Britain are used to
illustrate the numbers and range of species and
populations involved and the general patterns of
wetland usage. Readers requiring further informa-

tion on waterbirds in Britain should consult, for
example, Prater (1981), Evans et al. (1984), Owen et
al. (1986), Davidson et al. (1991) and annual re-
ports from the Wetland Bird Survey (e.¢. Cranswick
et al. 1997, 1999). For international accounts see,
for example, Batt et al. (1992), Baldassarre & Bolen
(1994), and reports from the international water-
fowl census (e.g. Dodman et al. 1997 et seq., Lopez
& Mundkur 1997, Scott & Rose 1996, Rose & Scott
1997).

Our aim is to emphasise the true importance of
British waterbirds and their intimacy with
wetlands. However there are consequences for the
recreation manager in sharing sites used for sport
with the birds. We therefore highlight the most
important of the constraints: impacts of waterbirds
on water quality and health, predation on fish
stocks, habitat degradation and constraints asso-
ciated with the protected status of species or sites.
We conclude with some considerations for
wetland managers in helping to safeguard our
important waterbird resource.

2.2 Places to breed

For breeding, as in winter (see below), patterns of
global distribution differ markedly between spe-
cies. Some are distributed across several continents
(e.g. mallard, pintail or dunlin) whilst others are
found only in one or few localities (¢.¢. Svalbard
barnacle goose, black-tailed godwit). This means
that particular countries will support a mixture of
relatively common waterbirds and also species or
populations that are either internationally rela-
tively scarce, on the edge of their range or are
unique. It also means that particular regions or
sites within countries will have strong interna-
tional importance for certain species.

Just a fraction of the waterbird species wintering
in Britain remains to breed there. The rest journey
to the Arctic. For Britain, the most comprehensive
information on breeding distributions, population
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sizes and trends comes from national breeding
bird atlases (Sharrock 1976; Gibbons ef al. 1993),
whilst changes since the 19th century are the fo-
cus of a book by Holloway (1996). British informa-
tion can be placed in a European context by refer-
ence to Hagemeijer & Blair (1997). Other breeding
surveys in Britain have focussed on particular
habitats or species (e.g. Smith 1983; Allport et al.
1986; Prater 1989; Delany ef al. 1992).

There is a wealth of information from Britain on
breeding waterbird populations; not all countries

WETLANDS FOR WATERBIRDS

may be so fortunate. Regular breeding populations
in Britain include 24 wildfowl species; 16 waders;
11 gull and tern species (excluding wholly marine
species such as kittiwake) and at least 27 other
wetland specialists (Box 2.1). Based on recent
estimates, overall almost 2 million pairs of
waterbirds breed in Britain, of which about half
(almost 950,000 pairs) are waterfowl. With imma-
ture and non-breeding birds present during the
breeding season, the summer total may reach 4-5
million waterbirds, perhaps about half of the num-
bers present in winter (see below).




British breeding waterbird assemblages are char-
acterised in Figure 2.1. The commonest waterbirds
are sedge warbler, moorhen, lapwing, herring gull
and black-headed gull, which together make up
over 50% of the total breeding population. Amongst
waterfowl, moorhen and lapwing are by far the
most abundant breeding species, together being
over 47% of the total assemblage, with mallard and

important to consult UK Biodiversity Action Plan
listings (HMSO 1995) and general reference books
and papers concerning the status of breeding spe-
cies (e.g. Batten et al. 1990, Gibbons et al. 1993,
Gregory ef al. 2002).

[n Britain, and elsewhere, wetland habitats vary
in the range and abundance of waterbirds they

British breeding waterbird assemblage

80 other species (12 .8%)

snipe {1.5%)

eider (1.6%)

redshank (1.6%])

rock pipit (1.7%)
grey wagtail (1.7%)
curlew (1.8%)

oystercatcher (2.0%)
arctic tern (2.3%}
coot (2.4%)

yellow wagtail (2. 6%)
reed warbler (3.1%)
common gull {3.5%)

lesser black-backed gull (4.3%)
malard (5.19%)

sedge warbler (12.8%)

lapwing (10.9%)

herring gull (8.3%)
black-headed gull (7.6%)

Figure 2.1. The proportion of the total of Britain's breeding hirds which are made up of different species,

coot also abundant. Aside from lapwings, the most
abundant waders are oystercatcher, curlew and
redshank, each with populations of around 30-
40,000 breeding pairs. However, none of these
waterbird populations are particularly common
by comparison with more widespread and cos-
mopolitan British breeding birds: there are an esti-
mated 250,000 territories of sedge warbler, the com-
monest waterbird, but 7.1 million territories of
wren, the commonest British breeding bird (Gib-
bons et al. 1993).

Many of the waterbirds that breed in Britain have
a widespread distribution in Europe, and for these
arelatively small proportion of their international
population is present (Figure 2.2). Some
populations, although numerically small however,
are very important, notjust in their contribution to
overall biodiversity, but because Britain supports
a significant part of their international breeding
populations (Box 2.2). Other waterbirds have very
small and vulnerable populations and are at the
edge of their natural range in Britain (Box 2.3). The
continued presence of these populations is impor-
tant in maintaining the range and variability of
these species. Recreation managers in Britain can
use the information presented here (Box 2.1, 2.2
and 2.3) to determine the degree of importance at-
tached to particular breeding species. It is also

WETLANDS FOR WATERBIRDS
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support, and all wetland habitats support some
species. Even the inshore marine zone of Britain is
used by breeding waterbirds (Box 2.4), for exam-
ple by adult divers for feeding during their breed-
ing season. However, of the 74 regularly occur-
ring breeding waterbirds in Britain the greatest
diversity occurs around open stillwatets - ponds,
lakes, reservoirs and gravel pits - which provide
concealment for nests and abundant food for
adults and young, Stillwaters support over half
the breeding waterbird species and are a particu-
larly important breeding habitat for ducks, geese,
swans and other wildfowl (26 out of 30 British-
breeding species). Artificial waterbodies (reser-
voirs and gravel pits) support important parts of
some breeding populations, ¢.g. about 40% of the
national totals of great-crested grebe, tufted duck
and coot. Reedbeds and other swamp and fen

Wetlands for waterbirds
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habitats also support a diverse breeding
assemblage, notably of passerines such as warblers
and some species such as bearded reedling and
bittern, which are wholly dependent on large
reedbeds.

Wet grasslands and peatlands are of particular
importance for waders, each supporting over half
the British breeding species. The machair
grasslands of the Outer Hebrides, and the grazing
marshes of the Quse and Nene Washes, Somerset
Levels, Norfolk Broads and the Greater Thames
estuary are particularly significant for their large
numbers and high densities of breeding waders.
Saltmarshes also provide good breeding areas for
waders, notably redshank, and breeding densities
here are generally higher than on adjacent
grasslands (Davidson ef al. 1991). Estuaries over-
all are important breeding areas, both for their rela-
tively undisturbed nesting opportunities on their
saltmarshes and for the food available on tidal flats
and in sheltered shallow waters. Estuaries, how-
ever, do support a much lower diversity of breed-
ing than of wintering waterbirds. This emphasises
that waterbirds are much more widely dispersed
across the spectrum of wetland habitats when
breeding than in winter (see below), the time when
estuaries and coasts support particularly high
numbers and diversity.

gulls and terns

waders

no data

% of internaticnal population
Figure 2.2. The number of populations of breeding waterbirds in Britain which represent different proportions of their international populations.
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Breeding waterbirds usually use several habitat
types whilst breeding. Many species nest in one
habitat and feed whilst off-duty in another, or take
their young after hatching to feed in markedly dif-
ferent areas. There are many examples: red-
throated divers nesting on the edge of small,
freshwaters but flying to feed in coastal waters or
at larger lakes; goldeneye nesting in holes in trees
and taking their ducklings to feed in rivers, and
shelducks nesting in holes in field-banks and sand
dunes but raising their young in tidal flats, la-
goons and coastal bays. Recreation managers will
find it useful to know when particular species are
breeding (e.g. Box 2.5) as well as the particular
habitats used to ensure minimal disturbance.

In summary, there are important breeding
populations of waterbirds dependent on the whole
spectrum of British wetlands, and perhaps even
more than in winter waterbirds are dispersed
across the wealth of large and small wetlands
throughout the country. Although thereis often a
focus of attention on the rarer wetland breeding
birds and their habitats, many of the commoner

species depend on the network of these wetlands %

of different sizes for the maintenance of their breed-
ing populations. Furthermore, even within their
daily cycles, breeding waterbirds use a variety of
wetland habitat types and locations, and an un-
derstanding of their breeding season requirements
1s an important part of their management.

2.3 Places to moult

After breeding, many waterbirds undergo a com-
plete moult - the replacement of the feathers as they
become worn and perform sub-optimally in terms
of insulation and flight. The pattern and timing of

A male Mallard in moult, in a transition from its familiar breeding plumage
to its summer moult plumage (eclipse).
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moult varies amongst species and locations. The
main moult of wildfowl and waders in Europe
takes place in late summer and early autumn, when
both body and wing feathers are replaced, Most
wildfow] moult all their flight feathers simultane-
ously, becoming flightless in late summer, usually
on or near their breeding grounds before migrat-
ing to wintering grounds. They may be flightless
for a period of between 3-5 weeks (Salomonsen
1968). However, since individuals within a popu-
lation may moult at different times, the period in
which some birds may be flightless can be much
longer, for example, May to October for Mute Swans
in the UK (Coleman et al. 2002).

For some wildfowl, moulting areas for species that
undertake moult migrations are quite well docu-
mented:

W ,.~. L
R R
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@ Shelducks from Britain journey to the Heligoland Bight {Ger-
man Wadden Sea) with small numbers also on the Firth of
Forth, Dee, Humber, Wash and Severn estuaries {(Jones
1988, Bryant 1978, 1981).

® male goosanders move to northern Norway (Little &
Furness 1985).

® some feral Canada geese journay to northern Scotland 1o
mault (references in Allan ef al. 1995).

® Hritish mute swan populations undergo distinct local moult
migrations {Coleman ef af. 2002, Spray ef al. 2002).

For other wildfowl, information is severely lack-
ing, though late summer surveys have been un-
dertaken to attempt to locate key moulting sites
(Salmon 1988; Cranswick 1995). Further work is
necessary in Britain, and no doubt in many other
places, to provide a greater understanding of moult
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main moult of wildfowl and waders in Europe
takes place in late summer and early autumn, when
both body and wing feathers are replaced. Most
wildfowl moult all their flight feathers simultane-
ously, becoming flightless in late summer, usually
on or near their breeding grounds before migrat-
ing to wintering grounds. They may be flightless
for a period of between 3-5 weeks (Salomonsen
1968). However, since individuals withina popu-
lation may moult at different times, the period in
which some birds may be flightless can be much
longer, for example, May to October for Mute Swans
in the UK (Coleman ef al. 2002).

For some wildfowl], moulting areas for species that
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® Shelducks from Britain journey to the Heligoland Bight (Ger-
man Wadden Sea) with small numbers also on the Firth of
Forth, Dee, Humber, Wash and Severn estuaries {Jones
1989, Bryant 1978, 1881).

® male goosanders move to northern Norway (Little &
Furness 1885).

® some feral Canada geese journey to northern Scotland to
moult (references in Allan ef al. 1995).

® British mute swan populations undergo distinct local moult
migrations (Coleman ef al. 2002, Spray ef al. 2002).

For other wildfowl, information is severely lack-
ing, though late summer surveys have been un-
dertaken to attempt to locate key moulting sites
(Salmon 1988; Cranswick 1995). Further work is
necessary in Britain, and no doubt in many other
places, to provide a greater understanding of moult
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ecology and to quantify the relative importance of
individual wetlands as moulting sites.

As well as inter- and intra-specific variation in
patterns of moult, further complexity arises because
of geographical variations and differences in the
timing of moult in relation to migratory movements.
Many wildfow] moult on or close to their breeding
grounds although some undergo a moult migra-
tion, travelling many hundreds of miles
(Salomonsen 1968, Ogilvie 1975). More southerly
wintering wader populations begin their moult at
staging sites and then suspend it whilst they mi-
grate further, completing moult on their wintering
grounds. Moult is more rapid in northerly winter-
ing populations than for those wintering in
warmer, more southerly areas.

The moult period of ducks is particularly stress-
ful, not just because moult is energetically costly

y

(Masman et al. 1986), but also because there is an
increased risk of predation and increased suscep-
tibility to disturbance because the birds are flight-
less. Recreation managers need to be sensitive to
the needs of moulting birds and may find the in-
formation presented on the timing of moult to be
useful (Box 2.6).

It is well known that many waterbirds seek the
safety of particular wetland sites during periods
of moult. Often these are traditional, long estab-
lished sites and some wetlands are very impor-
tant in this respect. Unfortunately, however, there
is generally little information for species other than
wildfowl on which wetlands are used for moult-
ing purposes and why these sites are selected. In
Britain, for example, it is known that moulting
waders concentrate on a few large estuaries, with
major and diverse moulting wader concentrations
in the Wash, Morecambe Bay, Dee and Ribble

WETLANDS FOR WATERBIRDS
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estuaries, and much smaller numbers in many
places elsewhere (Davidson et al, 1986).

2.4 Places to winter

Wetlands support the greatest concentrations of
waterbirds in winter, providing plentiful feeding
opportunities as well as safe places to rest and
sleep. Most wintering waterbirds feed and roost
in flocks, sometimes numbering thousands, gain-
ing advantages such as an improved awareness
of predators and shelter that reduces thermoregu-
latory costs. Roosts are used when digestion takes
precedence over feeding or when food is unavail-
able or not profitable to gather; when covered by
the tide at coastal sites perhaps, when it is too dark
(for visual feeders) or when the risk of predation is
too high. The best roost sites are probably those
where energy loss is minimised: those close to feed-
ing areas, where there is shelter and where distur-
bances are few. Adequate feeding, roosting and
loafing areas are essential components of winter-
ing waterbird habitat. Providing sites relatively
free from disturbance is an important element of
the management of waterbird habitat networks.

As for breeding birds, the global distributions of
wintering waterbirds vary greatly amongst spe-
cies. They can be expansive or very restricted, whilst
the numbers and species diversity at particular
sites varies with wetland type, location and the
quality of the habitat available. Britain is fortu-
nate to host substantial waterbird populations
(Owen ef al. 1986, Davidson ef al. 1991), drawn

Wader and wildfow!
bresding grounds

\
i _-_Dineclm-nof
1 Buturmn migration

from breeding locations over a vast area of the
northern hemisphere (Figure 2.3) as well as from
within Britain itself. Regular counts show that over
85 populations of waterbirds use British wetlands
in appreciable numbers in winter. These include
38 wildfow] populations (including the non-na-
tive Canada goose); 22 wader species; five gull
species; and the grey heron (Box 2.7). In total, more
than 10 million waterbirds are present in winter,
with black-headed gull, lapwing, reed bunting and
moorhen together contributing just over half of the
total (Figure 2.4). Over 5.5 million wildfowl and
waders are included (2.1 million wildfowl and 3.4
million waders - but note that the latter figure in-
cludes the 1.5-2 million lapwings and golden plov-
ers that predominantly use non-wetland farm-
land). This assemblage is dominated by lapwing,
mallard, dunlin, knot, wigeon and oystercatcher,
with 14 species each having British wintering
populations exceeding 100,000 birds, the largest
being lapwing (>1.5 million) and mallard
(500,000). Although these may seem large
populations, the great majority of waterbirds are
markedly scarce in comparison to other British
birds, e.g. wren (7.1 million), chaffinch (5.4 mil-
lion) and blackbird (4.4 million) (Gibbons et al.
1993). The relatively small population sizes for
waterbirds make them vulnerable to the loss and
degradation of the wetlands on which they
depend.

Of course relatively few waterbird species winter
only in one country. Britain, like other countries,
contributes to the maintenance of global

Figure 2.3 Breeding range and migration routes of waders and wildfowl that use Britain (from Davidson et al. 1991)
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Wintering waterbird assemblage

66 other species (10.7%)

greylag goose (lceland) (0.9%)
snipe(0.9%)

dark-bellied brent gooss (1.0%)
redshank (1.1%)

coot (1.1%)

curlew (1.1%)

twite (1.2%)

rock pipit {1.2%)

teal (1.3%)

pink-footed goose {1.8%)

herring gull {2.6%)

wigeon (2.8%)
knot (2.7%)

oystercatcher {3.3%)
mallard (4.7%)

dunlin {5.0%)

comman gull (5.8%)

black-headed gull {18.6%)

lapwing (14.0%)

eed bunting (9.3%)

maarhen (9.3%)

Figure 2.4. The proportion of the total of Britain's wintering waterbirds in Britain which are made up of different species.

populations, with substantial proportions of many
species: over 25% of the total winter populations
of 30 migratory waterbirds, and for nine of these
over 75% (Figure 2.5). These nine are all wildfow]
and wader populations: the pink-footed goose, Ice-
landic and North Scottish greylag geese, Green-
land and Svalbard barnacle geese, goosander,
redshank, turnstone and knot (Box 2.7). In severe
winters, British wetlands attain even greater sig-
nificance as more birds arrive to find refuge (see
below).

Wetlands for waterbirds

Waterbirds often use a great variety of wetland
habitats in winter; here illustrated for Britain (Box
2.8). Whilst at least one species uses all main
wetland types, coastal wetlands, and particularly
estuaries, are of great importance and are used by
75% of all wintering populations and 86% of
wader populations. Of the 5.5 million waterfow]
wintering in Britain, estuaries support over 30%
of birds. Open stillwaters also support a diverse
wintering assemblage, especially of wildfow] (68°%
of the total), as do grasslands such as coastal
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Figure 2.5. The number of populations of winlering walerbirds in Brilain which represent different proportions of their international populations.
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grazing marshes and other wet grasslands (33%
of the total).

The presence of a very diverse bird assemblage in
many wetlands is also important, with particu-
larly the larger wetlands supporting many differ-
ent species of national and international impor-
tance (for guidance on winter site assessment see
Box 2.9). In total some 118 British wetlands sup-
port at least one internationally important winter-
ing population: about half of these are estuarine
and coastal, with many of the others being lakes
and reservoirs that act as roosting areas for geese.
In addition at least 51 wetlands, 40 of them estua-
rine or coastal, regularly support an assemblage
in excess of 20,000 wintering waterfowl, making
these places internationally important for this rea-
son alone. But for the scarcer species the popula-
tion size for international importance is small (e.g.
whooper swan 160, Bewick's swan 170; Svalbard
barnacle goose 120; Svalbard light-bellied brent
goose 50) so that even some relatively small
wetlands are of international importance. For in-
formation on the relative importance of particular
sites in Britain see the annual reports from the
Wetland Bird Survey (e.g. Cranswick ef al. 1997,

WETLANOS FOR WATERBIROS

1999, Pollitt ef al. 2000, Musgrove et al. 2001, Pollitt
et al. 2003). For international distributions of key
sites see Scott & Rose (1996).

It is important to understand that there is consid-
erable variability in the distribution patterns of
particular species. Some species are concentrated
into just a few wetland sites (e.g. Svalbard barna-
cle goose, bean goose, knot, bar-tailed and black-
tailed godwit in Britain), whilst many, especially
the commoner waders and ducks, are widely dis-
persed throughout the wetland resource. This
means that parts of some populations are dis-
persed around many smaller wetlands that indi-
vidually hold small numbers (Davidson et al. 1991).
Itis clear, therefore, that waterbirds use a network
of small wetlands, and, together with the larger
ones, these form a vital component of the winter-
ing range of the many flyway populations (a
flyway population is a rather discrete group of
birds separated from others by their different mi-
gration routes). Thus sympathetic management of
small as well as large wetlands is important for
the safeguard of these populations.

Whilst waterbirds may be quite sedentary during
the breeding and moult periods, at other times
many waterfowl are highly mobile, using a whole
suite of wetlands. The exact usage of wetland habi-
tat by waterbirds often varies between sites, from
day to day and from year to year. Factors affecting
use include the location of the most profitable food
supplies; the distribution of competitors and
conspecifics; levels of disturbance, both natural
(e.g. predators) and man-made; daily energy re-
quirements; and weather conditions, especially
temperature, wind speed and direction.

Within the daily cycle, waterbirds sometimes fly
considerable distances from their feeding grounds
to find suitable roosting sites and return. Wacdlers
and others may traverse large estuaries, journey
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long distances along one shoreline, and even skip
to different estuaries (see e.g. Furness 1973,
Symonds et al. 1984, Davidson & Evans 1985,
Mitchell et al. 1988, Kirby et al. 1993). Wildfowl,
such as swans and geese, generally forage close to
their roost sites, mostly within 5-10km (e.¢. Owen
et al. 1986, Giroux & Patterson 1995, Keller ¢t al,
1998), but longer distance flights are sometimes
necessary. Within this flexibility of use there are
also interspecific differences in the consistency of
birds’ distribution (see Pienkowski & Pienkowski
1983, for dunlin in Western Europe).

Common to many of these movements is the need
for birds to exploit a profitable food supply to meet
their daily energy needs, and to find safe and un-
disturbed localities in which to rest and sleep.
Sometimes it is important to store energy also, for
use during migration or during emergency peri-
ods, e.2. in severe weather (see below). In these
cases, freedom from disturbance may become para-
mount. A clear understanding of the requirements
of each species and of the use of wetland habitat
networks in winter should enable managers to
minimise recreational effects and impacts at the
key times of year and safeguard an area’s
waterbird populations.

2.5 Networks for migration

Many waterbirds are migratory and a key conser-
vation feature of these is the use of a network of
sites for journeys between breeding, moulting and
wintering areas. Each waterbird species or popu-
lation (and even different individuals within a
population) has its own particular migration strat-

different way and uses a different suite of sites
during its migrations. This leads to many migra-
tion systems that overlap in time and space. These
can be grouped, for convenience, into broad
"flyways’ used by many populations during their
annual migrations (Wader Study Group 1992).
Britain, for example, sits at mid-latitudes and at
the western side of the East Atlantic Flyway, the
route used by many African-Eurasian waterbirds.
British wetlands therefore play host to migrating
waterbirds in spring and autumn, birds often stay-
ing only for relatively short periods (especially
waders) but, nevertheless, taking on energy and
resting in order to complete their migrations, Main-
taining this flyway, and indeed the variety and
quality of waterfowl site networks throughout the
world, is a cornerstone of waterbird conservation
and management.

Most migratory waterbirds are unable to fly non-
stop between their breeding and wintering
grounds because the distance is too far. Some spe-
cies make a large number of small “hops’ - a strat-
egy dependent on the availability of suitable feed-
ing in many places and one in which birds need
store only small reserves of fat as migratory fuel
(Piersma 1987b). Others, such as the brent goose,
fly long distances (perhaps >3000km) between
very few staging areas and store very large
amounts of fat and muscle protein. Others occur
at more numerous staging locations but each indi-
vidual uses only a few. This complex mixture of
migratory strategies is poorly understood and
underlines the need for a precautionary approach
to site protection. When in doubt on the actual im-
portance of a staging post for a given species - look

after it.
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A few waterbird species only regularly occur only
on British wetlands during their spring and au-
tumn migrations, for example curlew sandpiper
and spotted redshank. For others, populations dif-
ferent to those present in summer or winter occur
on passage. In dunlin, for example, spring and
autumn populations on estuaries can include
birds from the small British-breeding schinzii popu-
lation; a larger schinzii population from Icelandic
breeding grounds; a small Greenland-breeding
arctica population; and the alpina wintering popu-
lation from Scandinavia and Russia, which ac-
counts for the greater proportion of our wintering
birds. These are different breeding populations,
distinguishable by plumage and size.

Relatively few wildfow] use British wetlands only
as migratory stopovers, since most travel no fur-
ther south or southwest than Britain and Ireland
to over-winter. In autumn many stop for a time
outside of Britain before moving here in early win-
ter. In some instances, however, autumn staging
sites in Britain are of major importance. For exam-
ple almost the whole of the Greenland barnacle
goose population uses Loch Gruinart, Islay, in
October before dispersing throughout their Irish
and western Scottish wintering range. In spring
many British wintering waterfow] populations
move to stopover sites north and east of Britain,
notably the Wadden Sea. Wader populations win-
tering further south on the Atlantic coasts do, how-
ever, occur in large numbers in spring and autumn
on British wetlands, particularly estuaries. Total
peak spring estuarine populations are smaller than
those in winter, but allowing for population turno-
ver, between 750,000 and 1,500,000 waders prob-
ably use British estuaries in spring, representing
in excess of 20% of the flyway population.

In spring, populations of most waders tend to be
concentrated on fewer estuaries than in winter.
The birds also tend to be concentrated on the larger
estuaries and coastal bays, notably the Wash and
Humber estuary in eastern Britain, and the large
estuaries of the northern Irish Sea coast of north-
west Britain (from the Dee estuary to the Solway
Firth) (Prater 1981; Davidson et al. 1991). Overall,
the west coast of Britain is of particular impor-
tance for waders that breed in Iceland, Greenland
and Canada and winter as far south as West
Africa.

In summary, wetlands are vital in that they pro-
vide the network of sites that make such migra-
tions possible. Crucial for such places to serve suc-
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cessfully as stopovers on migration is a suitable,
abundant and available food supply so that birds
can refuel for onward migration, and security from
disturbance so that they can feed and refuel as
rapidly as they need. Wetlands used for staging
may be important for reasons other than just the
accumulation of fat and muscle protein. For exam-
ple, spring stopover sites may be vital sources of
resources scarce on the breeding grounds: female
knots have recently been found to store calciumin
their bones at late spring staging areas (Piersma et
al. 1996). Sufficient calcium is essential for egg-
shell formation and lack of calcium is known to
greatly reduce breeding success in birds.

2.6 Safe havens

Of all of the emergency situations faced by
waterbirds (e.g. pollution events, disease out-
breaks), severe winter weather most frequently
poses problems, at least at northerly latitudes.
Waterbirds generally live in exposed conditions
and severe weather greatly increases the energetic
costs of thermoregulation. Indeed, it is during pe-
riods of low temperatures and high winds (and
especially when the combination of the two pro-
duces a high wind-chill factor) that birds must ei-
ther draw on energy stores deposited in advance
of such conditions or find more food. However, at
these times food is usually either less available or
is completely inaccessible because of changes in
prey behaviour or freezing or snow-cover on feed-
ing grounds. At these times waterfow| either stay
where they are and draw on fat and protein stores
to balance their daily needs, or move to find milder
feeding conditions. Under severe weather condi-
tions waterbirds may depend either on sites not
normally in their network, redistribute themselves



across network sites, or use the same sites in ways
different from normal. Different species adopt dif-
ferent survival strategies under severe conditions;
see the detailed reviews of Baillie et al. (1986),
Ridgill & Fox (1990), Davidson ef al. (1991) and
Kirby (1995b) for Britain and Europe.

Severe winter weather is an important factor for
the waterbirds of British wetlands. In general,
waterbirds over-wintering in freshwater and in-
land wetlands are most rapidly or severely affected,
since these places are the first to freeze. Estuaries
and other coastal wetlands are less vulnerable to
freezing because of the buffering effect of relatively
warm sea temperatures combined with tidal wa-
ter movements and the lower freezing point of salt
water. Hence estuaries take on a major importance
as refuges during severe winter weather. Further-
more in many severe weather events the condi-
tions are less extreme in Britain than in continen-
tal Europe. This, combined with the larger tidal
ranges of British estuaries compared with major
continental estuaries such as the Wadden Sea,
makes British estuaries less likely to freeze and so
with added importance internationally as refuges.

Some oystercatchers, redshanks and dunlins are
known to move to Britain from continental estuar-
ies in severe weather. Some grey plovers recorded
at Teesmouth in north-east England were only re-
ported in years when there was severe weather in
the Wadden Sea (Townshend 1982). Other spe-
cies may move in too, Kirby (1995b) presenting evi-
dence for influxes of bar-tailed godwits, ringed
plovers, knots and sanderlings. Many inland and
grassland-wintering waders, notably lapwing,
golden plover, snipe and curlew, move to coasts
and, when these are frozen, out of Britain into Ire-
land, France and lberia (¢.g. Kirby & Lack 1993,
Kirby 1995b). Evidence exists for regional re-dis-
tribution within Britain also, involving at least five
species (ringed plovers, black-tailed godwits, bar-
tailed godwits, curlew and turnstone) (Kirby
1995b). However, many waders remain on their
usual wintering grounds in severe weather, ex-
ploiting their fat and protein stores to survive. Even
with this and other adaptations, such as minimis-
ing energy expenditure by seeking shelter, or in
extreme cases remaining on roost sites rather than
feeding during low tide, many waders have in-
creased mortality at such times (Baillie ef al. 1986,
Kirby 1995b). Severe winter weather often affects
oystercatchers and redshanks more rapidly than
other waders, and mortality of these species is of-
ten higher on continental and eastern British

estuaries. Others suffering severe weather
mortality in Britain include ringed, golden and
grey plovers, lapwing, sanderling, dunlin and
curlew (Kirby 1995b).

Many wildfowl are also known to move in re-
sponse to severe weather since inland wintering
sites are more vulnerable to freezing, Ridgill & Fox
(1990) showed that seven (shelduck, wigeon, teal,
pintail, shoveler, tufted duck and pochard) out of
nine common wildfowl species moved out of north
Britain and the Wadden Sea into south and west
Britain and north and west France, with some
moving as far south as Iberia. The numbers of birds
moving, and where they go, seems to depend on
the distribution and severity of the weather. Some
geese also move in response to severe weather. Most
pink-footed geese move south from Scotland into
the coastal regions of north-west Britain. Moreo-
ver, the proportion of the small Svalbard light-bel-
lied brent goose population reaching Lindisfarne
in north-east England is closely linked with the
winter weather conditions on its other wintering
grounds in Denmark (Owen ef al. 1986, Ridgill &
Fox 1990).

Overall, severe weather events can place
waterbirds under severe stress. Minimising dis-
turbance, from recreation for example, is especially
important under these circumstances. In the UK,
there has been a voluntary agreement in place for
some years to ban shooting and some other dis-
turbing activities during severe weather in order
to ensure maximum survival through these
periods.

Humans can also have a beneficial effect on
waterbirds. For example, some conservation or-
ganisations provide food for birds or manage habi-
tat in such a way that food is more abundant, in
order to increase the conservation value of sites or
attract birds close to public viewing sites. The fact
that birds flock to such places indicates that they
benefit from such action, especially when severe
weather makes other sites unavailable. Prime ex-
amples of habitat creation and management to
benefit both birds and people are fount at the re-
serves of the Wildfowl & Wetlands Trust, where
the aim of habitat improvement is not only to ben-
efit birds but also to bring them closer to public
viewing areas, where hundreds of thousands of
human visitors can see them near at hand. Insome
cases bait is provided to attract birds close to view-
ing facilities. Such reserves no doubt have a ben-
eficial effect on over-winter survival. The public at
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parks or suburban sites also feeds many of the
tamer species and no doubt supplementary feed-
ing enhances winter survival.

2.7 Implications for wetland managers

It should be clear from previous sections that a
great variety of waterbirds are dependent on
wetlands when breeding, feeding and resting, in
many localities across their summer, winter and
migratory ranges. The implications for wetland
managers are numerous and must be considered
in developing effective and sustainable manage-
ment for waterbirds and their wetland habitats.
They include:

® wetlands can support rich assemblages of waterbirds, ar
just a few species that may nevertheless be important.

® many wetlands support a mixture of birds that breed or
winter in different countries, emphasising the global nature
of the resource and international responsibility for action.

® even the commonest waterbirds, whether breeding or win-
tering, are important contributors to biodiversity and may,
in any case, not be especially numerous in a wider con-
text.

® any waterbird community may include species that are
internationally relatively scarce, on the edge of the range,
vulnerable or unique,

® small or vulnerable waterbird populations may suffer the
most from further changes, loss and degradation of wetlands
throughout their ranges.

® all types of wetland habitats may be important for the
waterbirds they support, and even artificial sites may be
of considerable importance.

® moulting birds, and those enduring severe weather events,
need extra energy and are particularly vulnerable to pre-
dation and disturbance,

® many waterbirds are highly migratory and use a network
of sites for moving te and from breeding, moulting and
wintering areas. Mainiaining the variety and quality of
waterfowl site networks throughout the world is 2 corner-
stone of waterbird conservation and management,

® bird concentrations may altract increased human use, which
can in itself cause deterioration in water quality (Whitmare
el al 19385).

@ some individuals, populations or species depend on just a
few key places long distances apart during their annual
migrations; others require a network of many places at
relatively short distances apart. Key migration staging
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areas are often used for only shorl (days or weeks) peri-
ods of the year: so duration of use of a wetland is not the
only good indicator of its importance.

® pecause of rapid population turnover during migration, larger
proportians of flyway populations use staging areas than
is apparent from the number present at any one time, so
the significance of such sites is readily underestimated.
Many waterbirds are mobile within seasons, regions and
sites and utilise a whole sulte of wetlands and habitat
types.

® many different scales of network (from a few to several
thousand kilometres) must be safeguarded.

® reliable information is needed on the relative importance of
particular species so that these can be safeguarded. It is
useful to know in which months particular species breed
and moult, and of their requirements for nesting, raising
young, whilst in moult or for wintering.

® an understanding of the year-round habital requirements of
each species Is an important part of waterbird and wetland
management. A clear understanding of the requirements of
each species and of the use of wetland habitat networks
should enable managers to minimise recreational effects
and impacts and safeguard an area's waterbird populations.

2.8 Are waterbirds a constraint on
recreation?

From the sections above, it is clear that waterbirds
are closely associated with wetlands and that a
diverse, wetland network is essential for support-
ing diverse and abundant waterbird populations.
However successful waterbird conservation meas-
ures may result in large and concentrated groups
of birds, sharing the wetland resource with rec-
reational users. The latter may view the birds as a
constraint on their enjoyment of sport in the
wetland environment. There may be health and
enjoyment difficulties and constraints on the de-
velopment of sporting opportunities because of the
presence of protected species or the protected sta-
tus of wetland sites.

2.8.1 Water quality and public health

Recreational water users may have concerns about
reductions in water quality attributable to
waterbirds. The faeces from large numbers of roost-
ing or feeding birds, especially when flocking in
winter, can have appreciable impacts on aquatic
nutrient budgets that could induce eutrophication
processes on sensitive waters. High densities may
potentially have a negative influence on environ-
mental quality for a wide range of recreational



water users, as well as for the birds themselves
and other wildlife.

Scrutiny of relevant research studies reveals that
the quality of surface waters may be affected by
nutrients in bird faeces (Box 2.10). Since waterbirds
may roost in very large concentrations, and since
the use of roost sites is generally sustained over
periods of months, waterbirds may play an im-
portant role in the determination of a site’s water
quality. Hypertrophic waters often have species-
poor invertebrate faunas (conservation impact), can
be subject to blooms of toxic blue-green algae
(cyanobacteria - animal and human health
threats), have low dissolved oxygen concentra-
tions (potential fish mortalities) and poor water
clarity (reduced aesthetic appeal). Most attention
has so far focused on the impact of mass gull roosts
on public water supply reservoirs and the associ-

ated public health concerns (e.¢. Fennell et al. 1974;
Butterfield ef al. 1983). Gulls often forage on rub-
bish tips and landfill sites, picking up a wide vari-
ety of bacteria, and thus there is the distinct possi-
bility of transfer to reservoirs when the birds re-
turn to communal roosts. Botulism and Salmonella
poisoning could result.

A related concern centres on the transfer of patho-
genic bacteria to grasslands used for amenity pur-
poses, with waterbirds the focus of concern in
public parks containing waterbodies. A recent as-
sessment for Canada geese, which produce large
quantities of faeces and are often in close contact
with humans, concluded by finding no conclu-
sive evidence for transmission of pathogens to
humans in this way (Allan et al. 1995). However
several types of potential human pathogens have
been isolated from Canada goose and other
waterbird faeces and thus there is an unknown,
but possibly significant, disease risk to humans
from contact with waterbird faeces.

Bird concentrations in themselves make such wa-
ter attractive to the informal user as well as
birdwatchers, so the presence of bird concentra-
tions could result in increased human use. Rec-
reational users may themselves cause a deteriora-
tion in the quality of water and, where treatment
facilities are limited, it is recommended that ac-
cess to water bodies supplying potable water
should be restricted (Whitmore et al. 1995).

2.8.2 Predation of fish stocks

Another concern, specifically for anglers, is about
the growing numbers of fish-eating birds and the
levels of predation on both natural and stocked
fisheries. The bird species involved in Britain are
mainly cormorant, goosander, red-breasted mer-
ganser and grey heron (Box 2.11), and occasion-
ally great crested grebes or kingfishers also. Such
birds have generally prospered in recent times,
resulting in expansion of both numbers and dis-
tribution. Furthermore, they are protected in Brit-
ain and Europe although licences can be issued to
prevent “serious damage’ to fisheries where non-
lethal methods of damage limitation have been tried
but have failed (see 4.3.1.3).

Fishing interests have expressed anxiety, and
sometimes anger, about the levels of fish-eating
bird predation at various types of fishery and in
many different situations (Box 2.12). Key concerns
focus on the combined effects of consumption and
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attempted capture of fish (causing fright and dam-
age to fish from beak marks), considered to be im-
portant issues for the performance of a given fish-
ery. The subject therefore encompasses the conser-
vation of fish-eating waterbirds and of native fish,
and economic considerations pertaining to fisher-
ies performance. Economic considerations tend to
be most relevant to intensively stocked fisheries,
where stock are expensive but are seemingly easy
prey, and for some, high-density, coarse fisheries.

The conflict between fish-eating birds and fishery
interests has stimulated a number of very detailed
assessments of the perceived problems, both in
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Britain (e¢.g. Marquiss & Carss 1994; Carss &
Marquiss 1996; Holmes & Clement 1996; Kirby et
al. 1996; Russell ef al. 1996, Hughes et al. 1999) and
elsewhere (e.g. Nettleship & Duffy 1995; van
Eerden ef al. 1995; Baccetti & Cherubini 1997;
Gromadzki & Gromadzka 1997; van Dam & Asbirk
1997).

Three years of new research, commissioned by
MAFF, DETR and EA in Britain, has recently been
completed to investigate the full range of problems,
policy implications and possible management so-
lutions, for herons, cormorants and goosanders
(Hughes et al. 1999).



Regarding the impact of fish-eating birds on UK
fisheries, the conclusions of this research indicate
that:

® both cormoranis and grey herons may semelimes impact
greatly on intensive fish farms or fish ponds, though these
can generally be guarded from attack.

® impacts from both cormorants and goosanders are only
poorly understood on stillwater coarse and game fisheries,
though high wounding rates from cormorants may be a
particular concern.

® both cormorant and goosander impacts on salmon are likely
to affect parr and smolts, rather than adult fish, and such
effects may be small in relation to those from fishing at sea
or in estuaries.

® where rivers contain depleted salmon runs it may be nec-
essary to protect large parr and smolts where predatory
birds congregate at the time of the smolt run.

This work is summarised in Box 2.13. It seems
also that more research is required for many as-
pects of this problem, and that it is certainly un-
wise to generalise on the impacts of fish-eating
birds on freshwater fisheries. In the meantime, a
management balance needs to be struck between
the acknowledged high conservation value of the
various bird species and the potential economic
and conservation impacts of the birds at both
riverine and stillwater fisheries.

2.8.3 Habitat degradation

There are a number of situations where waterbirds,
through their very presence degrade the habitat
required by recreational groups. Some such im-
pacts, quite obvious to all users of a particular area,
include the fouling of amenity grassland, for ex-
ample, by swans, geese and domestic ducks, a well-
known nuisance to picnickers, walkers and an-
glers and perhaps even a health risk. Grassed ar-
eas may become slippery, with the possibility of
injuries from falls. Damage to habitat, for exam-
ple, by overgrazing or trampling may also be an
issue in parks, as well as bank erosion where birds
frequently commute between land and water.
Whilst these problems may well be serious at some
sites, they have not been quantified and may
equally apply to other forms of mess, for example
from dogs and general litter (see Allan ef al. 1995).

On several southern England rivers there have been
consistent complaints from fishery managers

about immature herds of mute swans, up to 100

WETLANDS FOR WATERBIROS

27



28

strong, moving into sections of river and stripping
out virtually all of the water crowfoot growth.
Under low-flow conditions, plant growth has been
poor and the effect of the swans marked. Water
crowfoot provides cover for fish, substrates for in-
vertebrate communities, and maintains depths by
retarding flows. On the River Wylye, study of the
problem showed that the swans were removing
vital cover and insect food habitat for (scarce) wild
brown trout, causing the fish to vacate previously
important fishing areas and to move into the few
deep pools that may have afforded better protec-
tion from predators.

Local mute swan populations have increased rap-
idly in recent years; birds feed on reseeded pas-
tures in winter/early spring and also on aquatic
plants, such as water crowfoot, as they grow in
the spring and summer (Trump et al. 1994). How-
ever the problem of over-grazing of the water
crowfoot is rather intractable since mute swans
are protected species, are long-lived, tend to re-
turn if moved and are not easily displaced by tra-
ditional scaring techniques. Flocks of mute swans
impact the most on water crowfoot growth and it
prevented from using grasslands may well vacate
the area. The problem appears to be a genuine di-
lemma for anglers, requiring further research,
including field trials, which are underway.

Far more subtle habitat degradation may be medi-
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ated through food chain effects. The recent case of
mute swans overgrazing important in-stream trout
habitat provides an important and fitting exam-
ple (Box 2.14).

2.8.4 Protected species and protected wetlands

Most waterbirds benefit from extensive legal
protection under national and international
legislation and agreements (see Section 4.2.1).
Similarly, many of the sites they frequent are
protected. Conversely there are no such provisions
for sportsmen or the sites that they use (Spray
1997). The activities of recreational groups are
sometimes compromised because of the need to
conserve waterbirds and their wetland habitats.
For example:

® on many prolected sites, there is a maintained coarse
angling close seasan whilst the legal need for this restric-
tion has been removed from most stillwaters (but is still
available at the discretion of the owner),

® the zoning of wildfowling to certain siles, severe weather
bans and restrictions on numbers of days of permitted shoot-
ing on many reserves may limit the degree of participation
by wildfowlers in 2 given season.

@ planning decisions often go against some sporis develop-
ments, such as sailing, water- and jet-skiing, as a means
of restricting disturbance to waterbirds and other wildlife.
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Thereis often a considerable overlap between areas
favoured by waterbirds, the areas protected for
them and areas where sportsmen wish to pursue
their hobby. Waterbird and wildlife conservation
is sometimes viewed as too restrictive by some
sports participants and, in some cases, is believed
to be limiting the enjoyment and development of
recreational activity.

In some areas, there has been increasing conflict
between recreational and other demands for wa-
ter space as recreation became more popular,
although solutions to many of these are being
implemented by water managers. For example, in
the 1990s, Northumbrian Water undertook a

strategic review of the values of all its reservoirs
for conservation and recreation. This involved
studies of the effects of recreational disturbance
on waterbirds as well as an assessment of each
site for conservation value (habitats and birds)
and for recreational use (site characteristics,
accessibility, visitor facilities, efc.). This led to a
strategic plan at regional and site level where
recreation was given priority on some waters
while conservation was assessed as being
more important on others and recreation stopped
(Spray 1997).
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3. WATER-BASED SPORT AND RECREATION

3.1 Introduction

Until the late 1950s, access to reservoirs supply-
ing potable water was, in most cases, severely re-
stricted because of the fear of pollution from rec-
reational participants. The freedom from distur-
bance meant that they were very attractive to
waterbirds and even in the 1950s held substantial
numbers of birds. Disturbance from recreational
activities was nota problem “....in view of the present
policy of the water authorities, who as a body are firmly
set against any form of human interference with their
reservoirs” (Atkinson-Willes 1961a).

Since then, however, the demand for recreation and
access to the countryside, especially on or near
water, has escalated and the policy of landowners
and authorities controlling water has been under
pressure to change in the direction of relaxation of
access restrictions. Initially this was signalled
through a Code of Practice for water authorities
and eventually through the Countryside and
Rights of Way (CRoW) Act, 2000.

A number of studies have been carried out to in-
vestigate the needs for, and participation in, water
based sport and recreation by government depart-
ments, recreational organisations such as the
Sports Council, and individual sporting and rec-
reation bodies over the years. However, these have
not resulted in official changes of policy or legisla-
tion to protect or enhance recreational

opportunity.

3.2 Current policy on the provision of
water-based recreational facilities

Within the UK, there is no effective legal basis for
the provision or enhancement of recreational
value, equivalent to the international (Special Pro-
tection Area), national (Site of Special Scientific
Interest) or regional (Local Nature Reserve) desig-
nations for conservation. Until recently, the only
recognition of the right of sport and recreational
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activities to lay claim on natural resources, along
with other land uses was the Department of Envi-
ronment’s Planning Policy Guidance on Sport and
Recreation (DoE 1991). The Guidance requires that
Local Authorities plan for recreational activities
onregional, structural, unitary and local planning
levels. However, although some sports such as
water-skiing have defined their needs, standards
and facilities at a local and regional level, this is
not being coordinated into a comprehensive strat-
egy (Sports Council 1992).

The Sports Council recognised in the early 1990s
that there was a need to adopt policies that are
based on the sustainable use of the natural re-
sources of the countryside (Sports Council 1992).
However, there has been continued friction be-
tween watersports and conservation which was
of concern to both sides. This has, at least partly,
been due to the lack of agreed methodology to
weigh recreational values and to compare them
with conservation values. In addition, many ar-
eas designated for conservation or landscape rea-
sons are often also key areas for both informal and
organised water-based recreation. The need for
further research into the integration of recreation
and conservation on water areas is being recog-
nised, and the recent commissioned research and
the steps taken as a consequence by Northumbrian
Water (Westerberg et al. 1994, Spray 1997) illus-
trates the progress that can be made in the strate-
gic management of wetland resources for the ben-
efit of recreational users and conservation
interests.

Recognising that recreational users of water areas
have a legitimate right for their interests to be con-
sidered in the strategic planning of water resource
use, the attitude of government agencies, local au-
thorities, voluntary bodies and private utility com-
panies towards such use has changed radically
since the 1960s and particularly since the 1980s.
There has been a recognition that the needs of rec-
reational users should be met where these do not



conflict significantly with other uses of the coun-
tryside. Most recently, The Department of Envi-
ronment, Transport and the Regions (DETR) (later
The Department for Environment, Food and Rural
Affairs (DEFRA)) commissioned a report into the
current participation in and probable future need
for water- based sport and recreation, and Brighton
University's School of the Environment carried out
the work (Brighton University 2002). The follow-
ing account draws substantially on that report, in
describing the current position and possible fu-
ture needs for recreational activities that might
interact with wetland birds.

3.2.1 Government policy

The government department most concerned with
issues of access is the Department for Environ-
ment, Food and Rural Affairs (DEFRA - was
DETR). Its policy was outlined in a recent paper
(DETR 2000), which contained the following state-
ment:

“The government wants to encourage people to make
use of inland waterways for leisure and recreation, tour-
ism and sport. Many waterways are well used for pleas-
ure boating; and rowing, canoeing and sniling are wide-
spread. Angling is very popular. Much larger num-
bers of people use the waterways for informal recreation
such as walking, cycling and exploring the waterway
heritage. The waterways are an important tourism re-
source, supporting a large holiday hire-boat industry.
We will encourage their greater use for recreation; in-
creased access for the young, disabled and disadvan-
taged, and better communication with the widest possi-
ble range of users.”

In England, planning regulations place a duty on
local authorities to take the needs of sport and rec-
reation into account in planning policy. However,
it is generally considered that there is a lack of
sufficient specific guidance on all kinds of sport
and recreation provision in England and Wales.
Recreational groups consider that the provision
of water-based sport and recreation is vulnerable
to competing land uses, particularly conservation
{Brighton University 2002).

There is a general presumption that access to the
countryside should be allowed unless there is an
over-riding reason why it should not. The Coun-
tryside and Rights of Way Act (2000) aimed to ex-
tend the rights of access, whilst also safeguarding
the rights of landowners. Tt created a new right of
access to open country and registered common

land, modernised the rights of way system and
strengthened wildlife enforcement and protection,
particularly to SSSIs.

The policy of government at present is that water-
based sport and recreation should be accommo-
dated wherever possible; though not to the extent
that it damages the natural environment. This
policy is being translated into access policy by
government agencies such as the Environment
Agency and English Nature.

The Environment Agency has duties relating to
Conservation, Recreation and Fisheries, amongst
others, and their policy on access is broadly based:

“The Environment Agency will promote sustainable
increased access where it will not adversely impact on
existing uses and users, the economic and conservation
value of the site, and associated area, now and in the
future. Subject to resources, we will encourage access
where managed solutions can be found to remove ad-
verse impacts,”

English Nature has a duty to protect and enhance
conservation interests; however, it's stance to-
wards access and recreation is tolerant (English
Nature 2000):

“English Nature recognises that recreational pursuits
in the countryside play an important role in people’s
lives and in contributing to the social and economic
well-being of communities. When dealing with the wide
range of recreational activities which take place in the
countryside we will be guided by the need to sustain
our natural heritage for all to enjoy now and in the

future.

Positive benefits from recreational activities can be
achieved where there is a good awareness and under-
standing of wildlife and natural features by those par-
ticipating in countryside recreation. Any income gen-
erated can be used by land managers to sustain and
enhance the natural environment under their control.
New recreational developments, such as golf courses or
gravel pits used for watersports, if sensitively sited,
can be designed to maintain and enhance existing wild-
life habitats and can be used to restore or create new
habitat which is valuable for wildlife.

Recreation may also have unwelcome impacts includ-
ing physical damage to plants and sensitive geological
features through trampling and erosion, collecting of
biological or palaeontological specimens, changes in
water quality, localised disturbance to wildlife, particu-
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larly birds, and negative by-products such as noise,
artificial lighting, dog excreta and litter.

English Nature’s vision is for countryside recreation
which contributes to sustainable development and en-
vironmentally sustainable practices, This means that it
needs to avoid damage fo important and irreplaceable
wildlife assets, minimise and compensate fully for other
unavoidable effects, and should contribute to the delio-
ery of UK Biodiversity Action Plan targets and objec-
tives.”

3.2.2 Local and regional policies

Local authorities are responsible for ensuring that
recreation is built into the planning process and
that recreational users can participate in their ac-
tivities without risk to their health.

3.2 3 Water company policies

Recreational provision has been opened up in
miany of the larger reservoirs, where spatial and
temporal zoning of activities have become the
norm, to ensure that recreation does not impact on
the conservation and amenity uses of reservoirs,
Indeed the needs of conservation and recreation
were taken into account in the design of the reser-
voir, now Rutland Water, which was flooded in
the second half of the 1970s. Representatives of
recreational and conservation groups met well
before the reservoir was flooded and agreed the
design and purpose of each section of the reser-
voir, including the creation of waterbird habitats
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in the form of bunded lagoons. Now, the reservoir
is the most important enclosed water for waterbirds
in Britain and the site having the greatest partici-
pation in water sports and recreation (Appleton
1993). Itis one of the premier fisheries in the coun-
try and probably the most important single site for
many forms of boating. All the water supply com-
panies now provide varying degrees of access for
sport and recreation, the kind and number of ac-
tivities being dependent on the size of the water
and other attributes (for example its importance
for conservation and sensitivity to disturbance).

Both the reservoirs that have been created since
the 1970s have had visitor facilities incorporated
and public access is encouraged. Kielder Water,
Northumberland was flooded in the early 1980s;
the Visitor Centre there attracts an estimated
300,000 visitors a year (Spray & Bacon 1997). Its
rather high altitude, great depth, steep sides and
enclosed surrounds makes it rather unsuitable for
wildfowl and Northumbrian Water make ita high
priority for recreation (Owen ef al. 1986, Spray
1997). Similarly, at the Severn Trent reservoir at
Carsington Water, opened in 1992, visitor facili-
ties were planned from the outset, and the site is
now a major tourist attraction in the region. At
both, zoning of different activities ensures that rec-
reation and waterbird conservation can co-exist
and also that different recreational activities do
not interfere with each other.

Box 3.1 gives a summary of the activities provided
for at the reservoirs of the main regional water



companies. Clearly, fishing is the most commonly
allowed activity, occurring on 70% of reservoirs.
Water skiing is one of the most disturbing activi-
ties, not only to wildlife, but also to other recrea-
tional users, so this tends to be allowed on very
few reservoirs.

Rights of access to informal recreational users are
generally provided free of charge, though charges
are generally made for water sports (which are
generally licensed through clubs), and in some
cases for parking. Often, visitor facilities such as
toilets, picnic sites, visitor centres (6 of the 7 reser-
voirs builtin the last 20 years have visitor centres),
hides for birdwatching are provided for open ac-
cess, and the costs of these are met from general
water charges across the region. Although pro-
viding facilities is costly, most water companies
continued to invest in them after privatisation, in
most cases spending being increased. The private
companies realised that providing good facilities
for visitors (generally also their customers) was
very good for their image and many of the compa-
nies use their visitor facilities to convey messages
to the visitor about the water and sewerage
business.

The Water Services Association published a re-
port in 1997 assessing their performance and vi-
sion in relation to conservation, access and rec-
reation. Their conclusions, as quoted by Spray &
Bacon (1997), were that the water companies had:

® attained a balance between environmental, operational and
recreational interests on many of their reservoirs and land
holdings;

® provided millions of visitors with educational and recrea-
tional facilities and access to large areas of countryside
and that they would:

@ continue promoting sustainable development and manage-
ment of their land holdings and properties;

® and expand opportunities for recreation and education fa-
cilities where appropriate.

3.3 Participation in water-based sports
and recreation

Analysis of the UK Day Visit Survey figures (con-
ducted by the Social and Community Planning Re-
search in the mid-1990s) indicated that about 12%
of the adult population of the UK {over 5 million
people) undertook recreational visits te inland
waters, though whether they used the water or the
surrounding land is not recorded. The degree of
participation is increasing, with more recent fig-
ures indicating that 25% of the population visited
watersides and the associated spend of those vis-
iting water was £2.6 billion.

Other surveys involving segments of the UK popu-
lation indicate that the level of participation in
active water sports is accurate, with about three
quarters of the participants being adult males.
Overall, the trend in participation rate is relatively
static, though it varies for the different sports (sce
Box 3.2), and expert opinion suggests that demand
is likely to remain static in the foreseeable future
(Brighton University 2002). Box 3.2 gives an indi-
cation of participation in some of the active sports.

3.3.1 Angling

Angling or fishing is one of the most popular and
widespread of recreational activities. In England
and Wales alone there was an estimated 3.3 mil-
lion anglers in the mid-1990s (NRA 1994b). The
number is fairly static (Box 3.2). Coarse anglers
are by far the most numerous type of angler in Brit-
ain, involving an estimated 2.3 million people.
"Coarse’ angling normally refers to the pursuit of
freshwater fish - species such as common carp,
crucian carp, tench, common bream, roach, rudd,
chub, dace and barbel (members of the carp fam-
ily) - as well as other species such as perch, pike,
eel, zander and catfish. Coarse angling is under-
taken on streams, rivers, ponds, lakes and canals
and is, therefore, a very widely practised sport with
a great potential both for positive environmental
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improvement and adverse disturbing effects or
habitat impacts.

Game fishing includes river and lake angling, pri-
marily for fish of the salmon family: salmon and
sea trout, brown trout, rainbow trout and char.
Many people also include fishing for the grayling
as game angling on account of the “sporty nature”
of this fish. There are fewer game anglers than
coarse anglers; about 1 million in the mid-1990s
in Britain (NRA 1994b). There are a further 2 mil-
lion or so sea anglers in Britain (National Trust
1995). Sea anglers fish either from beaches or from
boats and take a very wide variety of fish species.
The collection of bait for sea angling occurs year-
round, with a peak in winter.

There are numerous angling organisations and
angling clubs, and the sport enjoys huge popular
appeal. Anglers have a large vested interest in the
maintenance of aquatic environmental quality and
are an important watchdog on the riverbank and
lakeside, watching for pollution, low water levels
and other potential problems. New lakes and
ponds are often created specifically for angling
and, with good design, these often incorporate
useful wildlife habitat, Fishing interests may also
be at the forefront of habitat restoration projects,
often delivering substantial benefits for wildlife.

A statutory coarse fish close season (15 March - 15
June inclusive) applies to all rivers, streams, drains,
some 555Is and some canals. Site owners have the
right toimpose any fishing close season if they see
fit on still waters. Salmon action plans have been
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prepared by the Environment Agency for about 50
rivers in the England and Wales, and more are in
preparation. These include method, size and bag
limit and season restrictions. Similarly for wild
trout and grayling, site-specific restrictions are
imposed by riparian owners,

3.3.2 Boating

Boating involves the use of both mechanically
powered (e.g. speedboats, jet-skis, cruisers, canal
boats) and non-powered (e.g. sail and rowing
boats, sailboards and canoes) craft. Water-skiing
occurs in conjunction with the use of speedboats.

Box 3.3 summarises key information from 2001 on
the number of enclosed inland waters and the
length of linear waters being used by various kinds
of boat-based water sports (from Brighton Univer-
sity 2002). This indicates that, apart from angling,
the activities take place on a rather small propor-
tion of the total inland water resource.

Water skiing developed in the 20th century with
the invention of the speedboat. Estimates of par-
ticipation are around 150,000 regular skiers and
250,000 casual participants (National Trust 1995),
with perhaps more indulging on an occasional
basis (Box 3.2). There used to be intensive use of
some sites, e.g. some 20,000 per year using Lake
Windermere, Cumbria (Sports Council 1991).
However, a full public Inquiry was held in 1994-
95, which resulted in The National Park Author-
ity imposing an effective ban on water skiing and
jet-skiing on the lake through the introduction of a
10mph speed limit for boats in March 2000. How-
ever, in order to give the tourism industry time to
adjust, the limit will not be enforced until March
2005. The issue was that the activity marred the
quiet enjoyment of the area by many more people
than were participating in the sport (information
from the Lake District National Park Authority
website). However, the issue is hotly contested by
water sports participants.

When water skiing is allowed on a site, a club al-
most always controls access to that site, and the
national governing body in Britain is the British
Water Ski Federation.

There is continued growth in the sport and con-
siderable demand for new facilities in almost all
areas of Britain. However, conflicts with conser-
vation and passive enjoyment of quiet areas for
shared access to inland waters is thought to be



curbing the development of the sport (Sports Coun-
cil 1991), Water skiing is perceived to be noisy,
polluting and disturbing to wildlife (see, e.g., Pierce
1989) though others consider the actual impact of
water skiing to be very low, owing to its restricted
season and limited numbers of sites (Sidaway
1989; Harbinson & Selwyn 1993). Though water-
skiing is most commonly carried out from April to
September (CEED 1993) the advent of dry suits has
lengthened the water-skiing season so as to in-
crease the overlap and the potential for disturbance
to wintering waterbirds (Varney & Crookes 1989).

Jet skiing is enjoyed by at least 90,000 people an-
nually in Britain (NRA, undated). The jet-skiing
season is mostly restricted to the summer months
and the sites used are often the same or similar to
the venues used for speedboats and water-skiing,
The Personal Water Craft Association administers
competitive racing, provides a code of conduct,
promotes the sport and administers access.
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Motor cruisers are used extensively around Brit-
ain’s coasts, in estuaries, and on navigable river
and canal systems and certain large inland lakes
and reservoirs. Their use is mainly, though not
exclusively, restricted to the summer season, with
a large take up by tourists. Canal boats are less
powerful than most motor cruisers and generally
restricted to Britain's extensive canal network.
Canal boats are mostly used for pleasure and some-
times for commercial purposes.

In 1988 there was an estimated 200,000 privately
owned powered craft in Britain, ranging from small
outboard dinghies to large motor cruisers (G.
Levens and Company 1988). Participation has in-
creased strongly in recent decades and there is
considered to be a considerable shortage of acces-
sible inland and coastal water (Sports Council
1991). Along the coast, there is a public right to
navigate all waters, unless removed by statute.

Maggie Grenham
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Britain has over 8,300 kilometres of inland water-
way that are or were navigable. Principal manag-
ers of inland navigable waters include British
Waterways, Environment Agency, Broads Author-
ity and many other local authorities or groups. A
national survey of boating activity in 1988 esti-
mated that around 45% of all boating activity takes
place on inland recreational waterways, with an
estimated 75,000 registered boats on the inland
waterways system (cited in the IWAAC consulta-
tion document). The number was similar in 1996,
when the Environment Agency and British Wa-
terways together issued 60,000 licences to pow-
ered craft and 16,500 for non-motorised boats.
Clearly, canals and inland rivers represent a very
important amenity resource.

Murphy et al. (1995) consider that recreational boat-
ing on navigable waters is likely to increase, since
in 1993 restoration schemes were in progress on
160km of rivers and 1,014km of canals. Restora-
tion plans for another 136km of rivers and 143km
of canals were being developed and a substantial
further list of waterways was being evaluated.
Such restoration schemes seek both to re-establish
existing navigational networks and to establish
new links. It is inevitable that conflicts will arise
between canal restorers and devotees of derelict
canal systems, which often harbour abundant
wildlife resources. As with other forms of pow-
ered boating, motor cruisers and canal boats have
the potential to create wash and physically dam-
age bankside and in-channel vegetation, with pos-
sible implications for waterbirds. An example of
the kind of conflict that can arise is in relation to
the restoration of the Montgomery Canal for navi-
gation. In its un-restored state, the canal was of
great conservation importance, particularly for its
aquatic plants. All the Welsh parts of the canal
and some of the English sections were designated
as 55SlIs. There were considerable potential con-
flicts, which would be brought about by the resto-
ration, and some conservation groups vigorously
resisted the plans. When the plans went ahead,
British Waterways, navigation groups, local au-
thorities and conservation groups joined in a
Montgomery Canal Management Strategy to over-
see the development and devise ways of minimis-
ing its impact. Conflicts are still likely, but the
group is acting positively to minimise the effect of
navigation on the wildlife resource.

Sailing, governed in Britain by the Royal Yachting
Association (membership 90,000 in 2001), includes
windsurfing, and is a very popular pursuit within
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coastal and inland wetland environments. In 1988,
there were an estimated two million active sailors
and wind-surfers in the UK (Martin ef al. 1989).
Over 1200 sailing clubs were in operation in Brit-
ain in 1990. Additionally, there are some 150,000
to 300,000 wind-surfers, with a continued though
slowing growth in popularity (NRA, undated),
though this is either an underestimate or the
number of participants grew after the NRA survey
(Box 3.2). 1.5 million people in the UK sail (Na-
tional Trust 1995) and there are also sub-aqua clubs
operating in inland waters and on the coast. The
degree of interest is growing, and proficiency is
generally at a high level; sailing was the most suc-
cessful sport, in terms of medals, in the Sydney
Olympies in 2000 for the UK.

Previously carried out mainly between April and
September, sailing and windsurfing are becoming
much more of a year-round activity, especially on
inland waters (CEED 1993). This has been facili-
tated by the development of wet- and dry-suits,
which allow several hours of cold-weather water
sports for people of average constitution. Winter
sailing, coupled with the fact that sailing can, if
allowed, cover most of the surface area of typical
reservoirs and gravel pits, brings considerable
potential conflict with waterbird conservation in-
terests. Sailors also want weed beds to be cut to
allow their activity, which may be against the in-
terests of wildlife. Thereis a tendency now to use
redeveloped docklands and back-excavated areas
of disused low-grade land with water frontage to
provide facilities for boating, so that this provi-
sion does not conflict with wildlife interests. There

are also many examples of canal restorations
which allow boating without detriment to conser-
vation interests.




In 2003, the British Canoe Union boasted an esti-
mated 21,000 members, with participation increas-
ing (BCU data). Including casual and holiday ca-
noeists, Leisure Consultants (1989) considered
there to be up to 800,000 participants. The report
of the National Trust (1995) indicates that 1 mil-
lion people canoe at least once per year and more
recent data confirm this (Box 3.2). Several pur-
pose built facilities have been created for white-
water canoeing in the UK. Otherwise, canoeists
navigate Britain’s river and canal systems, though
only c.10% of navigable rivers may be legally avail-
able to canoeists (Sidaway 1994). There are also
Canoe Access Agreements, which cover more ar-
eas and help coordination, through Canoe Access
Officers, to many river systems. Canoeing isa year-
round activity.

3.3.3 Wildfowiing

‘Wildfowling' is the name most commonly at-
tached to the sport of hunting ducks, geese and
some waders during morning flights from roosts
to feeding areas or during return flights at dusk.
Wildfowling is by lone wildfowlers or by organ-
ised groups, and involves the use of shotguns or
boat-mounted, large-bore fixed cannons (“punt-
guns”), which are capable of killing many birds
with a single shot.

Callaghan ef al. (1997) estimate that there are more
than six million wildfowlers world-wide, taking
m excess of 23 million waterfow] each year. Within

the UK an estimated 160,000 wildfowlers kill
around a million birds each year (Harradine 1983).
Many wildfowlers are affiliated to the British As-
sociation for Shooting and Conservation in Brit-
ain (111,000 members - National Trust 1995), to
international hunting federations and to local
wildfowling clubs. Wildfowling takes place on the
coast and inland, with many wildfowling clubs
directly controlling access to important refuge ar-
cas and exercising sole or shared management re-
sponsibility, the best example being at Lindisfarne
in north east England. Wildfowling can be an im-
portant source of income for wetland owners.

Wildfowling groups have become an important
driving force for wetland conservation. The prin-
ciple of using the bird resource in a sustainable
way can substantially contribute to wetland con-
servation, providing the negative effects of
wildfowling are avoided or minimised.

3.3.4 Informal recreation

Walking (for more than two miles for exercise and
pleasure) is easily the most widespread recrea-
tional activity in Britain. Walking is essentially
an un-governed activity, but membership organi-
sations in Britain include the Rambler’'s Associa-
tion and the Long Distance Walker’s Association.
The numbers of people walking in wetland envi-
ronments is difficult to ascertain. However a gen-
eral survey in February 2000 found that 77% of the
adult population of Britain say they walk for
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pleasure at least once a month and 62% stated that
they had recently been for a walk of more than two
miles (information from the Ramblers Associa-
tion). Hence, millions of people may be involved;
RA membership was 139,000 in 2003 (RA pers.
comm.), an increase of nearly 50% in the previous
decade. Walking club memberships are increas-
ing and walking next to water, either coastal or
inland is very popular, leading to high potential
levels of disturbance. Residents and tourists alike
enjoy walking; in the summer of 1992, over 50 mil-
lion day visits were made for this purpose. The
intensity of visits is greatest in the summer months,
with particular "hot spot” for informal recreation
including national parks, coastal beaches, rivers,
canals and other scenic locations.

Walkers include birdwatchers, an increasingly
popular leisure activity. The membership of the
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RSPB alone is in excess of 1 million and a combi-
nation of other organisations (WWT, Wildlife
Trusts, BTO, etc.) must account for a similar
number. The National Trust has over 3 million
members and manages nearly a quarter of a mil-
lion hectares of land and 600 miles of coastline.
Much of this land and coastline is of very high
conservation significance and is open to the pub-
lic. Managing people without impacting the land-
scape and wildlife is a continual challenge.

Dog walkers are another significant group. There
are an estimated 7 million dogs in Britain, with
many people exercising at least three (National
Trust 1995). Uncontrolled dogs pose a particular
menace to waterbirds and other wildlife. Other
types of informal recreation activity include swim-
ming, nature study and photography.

.!_
.
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4. HOW RECREATION AFFECTS WATERBIRDS

4.1 Introeduction

As considered earlier, there are sometimes conflicts
between conservation and recreational interests.
The conflicts are two directional, with recreational
users sometimes concerned about the presence of
waterbirds and conservationists worried about the
effects and impacts of recreation on birds. These
may include mortality incidents, but primarily re-
late to behavioural disruption through excessive
disturbance, habitat loss and degradation, and
reductions in available food supplies for the birds.
Clearly such effects and impacts are of particular
concern when they result in a population decline
or where distribution is altered, perhaps forcing
birds to use less suitable areas and non-refuge sites.

In this chapter, we assess the strength of effects
and impacts of recreation, whilst also noting
whether the appropriate studies have been done
and offering guidance for future research,

4.2 Evidence for recreation-induced
mortality

4.2.1 Mortality concepis

Bird numbers in a defined population vary because
of changes in breeding success, mortality, immi-
gration and emigration. The estimation of the
population size of a given waterbird species is not,
therefore, a straightforward exercise. Many spe-
cies are secretive when breeding and widely dis-
persed in inaccessible wetland habitats. Nesting
attempts are often unsuccessful and juvenile mor-
tality can be rapid and difficult to monitor. After
breeding many species undergo local, regional or
international migrations during which time flocks
intermingle and disperse over a wide range of habi-
tats (section 4.4). This complexity can be under-
stood with sufficient data, but the information
available is generally lacking for most waterbird
populations.

Bird populations are affected by many factors, of-
ten interacting in self-regulatory ways. Increases
in bird numbers produced in a given area may
well be offset by subsequent reductions in indi-
vidual survival in a density dependent manner.
Density independent mortality factors act in a blan-
ket way, irrespective of population density of the
species in question, and can lead to sudden,
marked population declines that may take many
years to recover. Relevant factors include the pre-
vailing weather, including severe cold, floods,
droughts, saline incursions after storms, hurri-
canes efc. There can also be pollution incidents
and failures of food supply, such as unusual tim-
ings of marine planktonic blooms efc. The king-
fisher is a waterbird often susceptible to density
independent mortality (Box 4.1).

In contrast, when competition for food or space or
predator evasion occurs, the actual density of birds
can have an important bearing on individual sur-
vival. When this occurs, one or more density-de-
pendent effects influence individuals. Density-de-
pendence is a subtle concept whereby deaths of
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individual birds may be offset by improved sur-
vival chances of those remaining - a natural coun-
ter-balancing mechanism. Density-dependence
has important consequences for waterbird popu-
lation dynamics, particularly with regard to com-
pensating for other sources of mortality within the
population. The death of an individual bird may
have little or no effect on final population levels
because, under certain circumstances, it is recov-
ered by better survival of others amongst the flock.

Clearly, there must be a limit to the pnpulation's
ability to compensate for losses and it is likely that
there are threshold values (maximum yield) above
which any form of mortality necessarily becomes
additive (Figure 4.1). Additive mortality translates
through directly to population abundance: a good
example is likely to be a duck sitting on a clutch of
eggs which is killed by a fox. The loss of the duck
and her breeding output is likely to impact on the
local productivity of the population.

Consider a hunting club that shoots, on average,
300 wigeon each year on a saltmarsh in southern
England. Atfirst sight this would appear torepre-
sent a significant impact on the ducks frequenting
that stretch of coast, Overall, however, it is quite
possible that the birds killed by the wildfowlers
may be compensated for over the course of the win-
ter by improved survival of the rest of the wigeon
population because more food is available. In this
case the mortality is compensatory, i.e. subsequently
recovered to some degree and the “harvest’ deemed
to be at a sustainable level (Figure 4.1).
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Figure 4.1. Annual survival vs harvest rate (from Anderson & Burnham
1976)

Take now a situation where a shooting ban is im-
posed on a given goose species. If the breeding
population increases in response, to reduced
shooting pressure, then subsequent crowding on
the breeding grounds, with accompanying habi-
tat damage, may well lead to reductions in gosling
survival with a consequent decline in breeding
output. Competition for resources (e.g. food ornest-
ing sites) has increased with population density
and mortality has increased in response. This is
density-dependent mortality in operation.

What is critical to understand is where, and to
what degree, within given life cycles, density-de-
pendence operates. This knowledge allows an as-
sessment of the likely ability of a bird population
to compensate for increases in mortality at a given
site and ata given time of year. There are few cases,
however, where density-dependence has so far
been demonstrated but establishing this conclu-
sively is very difficult (Box 4.2). We return to the
isstie of density dependence in our consideration
of shooting mortality, in the following section.



4.2.2 Shooting mortality

Wildfowling is the only recreational activity that
may normally cause a substantial and direct mor-
tality of waterbirds. This involves the hunting of
birds such as geese or ducks, which are either killed
or wounded and may or may not recover. Earlier
reviews of wildfowling have clearly shown that
shooting disturbance (Section 5.4.1) influences the
distributions of birds (e.g. Bell & Owen 1990,
Madsen & Fox 1995, Madsen et al. 1995, Rees &
Rowcliffe 1995, Fox & Madsen 1997). However an
impact at the population level, through mortality
or reduced reproductive output, has been docu-
mented only rarely (Box 4.3). As with other stud-
ies of cause and effect, the investigation of
wildfowling impacts is complex, requiring long-
term experiments to research the multitude of po-
tential factors influencing any particular water-
fowl population. Research currently underway at
Lindisfarne NNR may be useful in this respect
(Box 4.4).

Madsen et al. (1995) have recently assessed the sta-
tus of hunted waterfowl populations in north-west

Europe (Box 4.5). Stable or increasing trends for
most quarry species (c.71%) was indicative of a
generally sustainable shooting regime. The only
exception was pochard, described as “probably
declining’ (also by Kirby et al. 1995). In a further,
more extensive, analysis, utilising indices of sen-
sitivity to hunting (after Madsen & Pihl 1993), a
variety of population declines were apparent (Box
4.6), though centred on the Black Sea/eastern
Mediterranean area, and with no obvious relation-
ship with hunting in Britain or northwest Europe.
Here, habitat loss and degradation may be the
causal factor (Finlayson ef al. 1992).

As discussed elsewhere, a key question is whether
hunting mortality is additive or compensatory,
which determines the influence of harvest on popu-
lation size. Rees & Rowcliffe (1995) have recently
modelled the likely strength of density-dependent
mortality on waterbird species with different life
history strategies. Species with the most potential
to compensate for hunting mortality were those
that are short-lived, relatively fecund and close to
their equilibrium density i.e. are currently abun-
dant, e.g. ducks. Duck populations probably
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normally run below their equilibrium densities and
their population densities will tend to be regulated
via variations in productivity (duckling survival).
If this view were correct, hunting mortality would,
therefore, tend usually to be compensatory to other
factors causing ducks to die. Long-lived, low-pro-
ductivity species, however, such as geese and
swans, are probably more affected by increases in
mortality rates but can be resilient in the face of a
phase of years with adverse weather, as individu-
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als may live long enough to breed successfully
when natural conditions improve.

Overall, compensatory mortality may be relatively
rare in waterbirds (see e.g. Anderson & Burmnham
1976; Nicholls ef al. 1984; Krementz ef al. 1988;
Sauer et al. 1990, Trost 1990, Nichols 1991). It seems
likely that if harvests exceed a critical ‘threshold
level’, then bird populations suffer marked addi-
tive mortality and are driven into sharp decline,
This threshold level will vary markedly between
species and even within species between years -
making its assessment a demanding procedure
(discussed by Callaghan ef al. 1995, 1997). Atbest
a suitable ‘envelope’ of sustainable harvest rates
could be estimated for quarry species - an impor-
tant research topic for waterfowl managers to ad-
dress, Where population declines are detected,
then voluntary measures or legislation should
regulate hunting pressure by varying the allow-
able harvest of given species, restricting the open
season, hunting areas, the timing of shooting or
placing restrictions on the types of weapons and
methods used.

4,2.3 Angling litter

Fishing involves the use of equipment and acces-
sories that can be dangerous for waterbirds. Stud-
ies such as those summarised in Box 4.7 show that
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anglers may discard a vast amount of angling lit-
ter during changes of fishing, after tangles and at
the end of the angling session. Nylon line readily
entangles the legs and wings of waterbirds, some-
times ligaturing parts of the body and causing se-
rious wounds. Furthermore, general litter, tin cans,
hooks, baits and ground baits are sometimes all
left at the waterside in large quantities (Cryer &
Edwards 1987a&b). The presence of large num-
bers of maggots and ground baits may often tempt
waterbirds into areas where they are at risk of en-
tanglement with discarded fishing tackle; the birds
may, however, benefit from the food resource.
Swans and ducks are the most frequently reported
victims of angling litter but many other less con-
spicuous species may also suffer from angling
litter and go undetected.

The full extent of waterbird mortality from angling
litter is not really known but recent information
indicates that:

@ inspectors from the Royal Society for the Protection of
Cruelty to Animals spent an equivalent of 209 days in
man-hours dealing with 1,141 birds and other animals killed
or injured by fishing tackle between May and October 1935
(Press release: RSPCA Tackles Fishing Litter Louts);

® an estimated 2,000 swans are rescued annually as a re-
sult of incidents involving fishing tackle, costing voluntary
rescue groups more than £134,000 (EA News Release No.
90, 12 April 1899).

® Surveys carried out by the RSPB’s Young Ornithologists’
Club revealed very extensive litter in rivers, lakes and
gravel pits in southern England, Including line, lead and
other weights, floats as well as general litter such as cans
and plastic bags (RSPB data) .

Clearly this is a significant problem and an RSPCA
campaign and associated leaflet, Here's A Line To
Remember, was supported and used by the National
Federation of Anglers and their 500 affiliated
(coarse fishing) clubs across the UK.

A prolonged campaign would be useful in mak-

HOW RECREATION AFFECTS WATERBIRDS

=
L)
k]
=
£
1=
[ -]
[ri
§
H]
H
o
5
]
=
ry

ing anglers more aware of the problems associ-
ated with angling litter, whilst segregation of an-
glers and swan feeding areas has been shown to
be effective in reducing tackle-related injuries (EA
News Release No. 90, 12 April 1999). Many coarse
angling clubs recognise the fact that they may lose
their leases if litter accumulates on their waters
and include warnings in their club permit books.
Itis usual to ban any tin cans at the waterside and
many clubs will ban anglers found with litter at
their pegs, even if they did not discard it them-
selves. This self-regulation of environmental prob-
lems by anglers is an encouraging development
actively promoted by such bodies as the National
Federation of Anglers. The Salmon and Trout As-
sociation has, together with other angling bodies,
produced a Game Angling Code of Conduct that
has been widely circulated and should raise an-
gler awareness of these problems.

4.2.4 Lead shot poisoning and other shooting effects

Lead was once a common component of angling
litter (Box 4.7), yet lead is highly toxic and has
been responsible for the death of large numbers of
waterbirds, especially swans (Goode 1981, Sears
& Hunt 1991, Pain 1992, Spray & Milne 1988). In-
gested lead affects the neuromuscular system, in-
hibits the normal functioning of the gizzard and
may result in severe liver and kidney damage,
marked anaemia and general emaciation, Birds
may quickly weaken but die slowly. Lead poison-
ing from angling was once a widespread problem
for swans in Britain and was implicated in local
population declines (see Hardman & Cooper 1980;
Birkhead & Perrins 1985; Sears 1988; Thomas et al.
1987). Subsequently, an ineffective voluntary ban
on lead shot use was followed by legislation in
1987, banning the use of lead weights from 0.06-
28.36g for fishing (see Kirby et al. 1994). Unfortu-
nately, lead takes a very long time to degrade and
lead poisoning continues where birds are exposed
to shot present in wetland sediments. However
the incidence of lead poisoning in swans nation-
ally has been effectively reduced by the introduc-
tion of lead weight restrictions (EA News Release
No. 90, 12 April 1999).

More recently, attention has focused on the lead
cartridges used by wildfowlers; see, for example,
the review by Callaghan ef al. (1995, 1997).
Wildfowling cartridges contain toxic lead shot that
can build up to very high densities where
shooting activity is intense. Before any ban on
lead, each year waterfow] hunters spread a total



of 9,000 metric tonnes of lead shotover the wetlands
of western Europe and North America and most
of today’s waterfowl lead poisoning originates
from this source; lead shot densities in marshy
areas can exceed 1 million shot per hectare. Lead
poisoning can “knock-on’ to predatory species such
as bald eagles, golden eagles and marsh harriers,
and both common and protected species are at risk.
One of the most extensive surveys of lead poison-
ing was carried out in the early 1980s by Mudge
(1983). This found that levels of shot ingestion
was significant in dabbling ducks, at least in some
areas and that large numbers of ducks died un-
necessarily each year. Of 50 Whooper Swans
found dead in Scotland whose cause of death was
established, 27 (54%) had died of lead poisoning
from shotgun pellets, as had 19 (21%) of 90 Mute
Swans (Spray & Milne 1988).

There is now widespread agreement that lead poi-
soning is an unacceptable form of waterbird mor-
tality. Steps have been taken to replace lead with
non-toxic alternatives in England and Wales (Tho-
mas & Owen 1995; Anon 1997), and non-toxic shot
is now required legally in Denmark, The Nether-
lands, Norway and the USA, and is required
regionally in Australia and Canada (Thomas &
Pokras 1993). Additionally many countries in Eu-

rope and Africa have agreed, on endorsing the
African-Eurasian Migratory Waterbird Agreement E
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(section 5.2.1.3) to a phase out of lead. Lead was
banned over wetlands in England in September
1999, in Wales and Spain in 2001 and bans are
under consideration in many other countries. The
imposition of a ban does not necessarily mean the
elimination of the problem. For example, of a
sample of 29 of young mallard (birds hatched after
the ban) examined in 2001/2002, 19 (66%) had
been shot with lead (Cromie ef al 2002). It is
generally accepted that the continued use of lead
was due largely to ignorance, and education
programmes are being undertaken by shooting and
other organisations.

The gizzard of a lead paisoned wildfowl cut open to show that bright
green staining typical of polsoned birds.
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[llegal shooting may affect protected species in
other ways. For example, the 34% incidence of
lead gunshot revealed by X-ray analyses of 272
Bewick’s swans at WWT's Slimbridge reserve, ex-
amined from 1970-73, has remained fairly constant
amongst birds examined from 1989-1992 and dur-
ing 1995, indicating a substantial shooting effort
aimed at this protected species (Callaghan ef al.
1995, 1997). It is possible that for every Bewick’s
swan wounded a further three may have been har-
vested, indicating active pursuit of this species,
despite full legal protection.

4.2.5 Predation of waterbirds

Many waterbodies are stocked with predatory fish
for angling purposes, or there is positive manage-
ment for them, and this may have important con-
sequences for waterbirds. Pike have been recorded
taking a variety of waterbirds including young
canvasback, redhead, teal, lesser scaup, gadwall,
mute swans, mallard, coot and grebes. Young
waterbirds tend to be taken by relatively small pike
of 48-76cm (0.7-2.7kg) around the weeded margins
of slow-flowing rivers and streams (Bajkov & Shortt
1939, Ross 1940, Solman 1945, Ahlen 1966). The
removal of large pike from waterfow] sanctuaries,
in order to conserve the birds, may in fact be un-
wise management. Large pike often cannibalise
smaller individuals and the removal of mature
specimens usually leads to increased numbers of
smaller fish which are the principal predators of
young waterfowl (Wright 1991). A few large pike
are, therefore, probably of benefit to waterfow], es-
pecially when their predation of invertebrate-feed-
ing coarse fish is taken into consideration. If any
pike are stocked into coarse fisheries, which is
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fairly unusual, then they will generally be large
specimens so the net effect may be positive.

4.2.6 The significance of recreation-induced mortality

Our brief review of literature and experience has
identified wildfowling as the key direct source of
recreation-induced mortality in waterbirds, with
indirect mortality arising from entanglement with
angling litter and lead poisoning from angling and
wildfowling activities. Additionally, there is prob-
ably a small amount of predation from native and
exotic fish species, stocked or managed for angling
purposes. There is also competition-induced
mortality or depressed breeding success
(see section 4.5.2).

Though varying amongst species and, of course,
with shooting intensity, shooting mortality seems
most likely to be additive to natural sources of mor-
tality. The many examples where waterfowl
populations have responded to reduced levels of
hunting serve to indicate that quarry populations
are probably maintained at lower than ‘normal’
levels by this activity. There is widespread evidence
that several protected waterfowl species are regu-
larly shot and that better hunter education pro-
grammes may improve this situation. Where pro-
tected species are difficult to distinguish from
quarry species then local bans may be appropriate
to increase the effectiveness of protection.

These problems are well recognised by responsi-
ble sporting organisations and intensive efforts are
being made to reduce the problems, through legis-
lation and through education programmes.



4.3 Disturbance

Concern about recreational disturbance (Box 4.8)
is both genuine and widespread. Hill ef al. (1997)
noted that 49 of 117 of Britain’s Red Data Birds
were potentially affected or threatened by some
form of disturbance: habitat loss, water-based rec-
reation, walking in remote countryside, large scale
developments and hunting. Pritchard et al. (1992)
noted that high proportions of the UK's ‘Impor-
tant Bird Areas’ were affected: 62 out of 127 sites
in Scotland, 56 out of 74 sites in England and 10
out of 14 sites in Wales. At a European level, 35
out of 129 bird species of "European Conservation
Concern’ were considered threatened or affected
by disturbance according to Tucker & Heath (1994).
Clearly, there is considered opinion that distur-
bance is a major factor affecting key bird conserva-
tion sites over much of Britain and Europe,

Assessing the significance of disturbance has been

a popular research subject and several groups of
researchers have produced extensive reviews of

What is disturbance?

disturbance research (e.g. Dzubin 1984; Edington
& Edington 1986; NCC/RSPB 1988; Dahlgren &
Korschgen 1992; Hockin ef al. 1992; Keller 1995,
1996; Hill ef al. 1997) (see also Box 4.9). Studies of
disturbance often need to take account of many
factors, such as the relative effects of different types
of activity (boating, angling, hunting efc.) and the
behaviour of different waterbird species in differ-
ent seasons and sites (see section 4.3.6). Hill et al.
(1997) examined attempts to produce “disturbance
gradients” - a ranking of the relatively severity of
disturbance from different types of activity (Figure
4.2) (see also Korschgen & Dahlgren 1992,
Platteeuw & Henkens 1998b). These range from a
relatively passive low-level continuous source, to
which birds may readily habituate (e.g. the noise
from an adjacent motorway), through increasing
levels to an active high-level source where a site
remains species-poor as aresult of the disturbance.

Clearly disturbance research is complex. The need
to record and consider many variables means that
interpretation, and comparison between studies,
is often difficult. For now, we consider distur-
bances to waterbirds associated with different
types of wetland recreational activity. Through-
out we highlight difficulties of interpretation and
conclude with some general considerations. In a
later section we consider the quality of the science
available and outline future directions for
research.

4.3.1 Shooting disturbance

Wildfowling is most usually carried out during
autumn and winterand isa noisy activity, involv-
ing sudden loud sounds, that are necessarily close
to waterfowl. Hunting disturbance can reduce feed-
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ing, loafing and roosting opportunities for birds
and thus may effectively constitute temporary loss
of access to habitat (Madsen et al. 1995). Bell &
Owen (1990), reviewing shooting in relation to
other forms of waterbird disturbance, conclude that
hunting displaces waterfow| at greater distances
than other forms of recreation, creating wider ex-
clusion zones (see also Watmough 1983a).

Many studies are available that show a clear dis-
placement effect of wildfowling disturbance, at
various geographical scales: flyway (amongst
countries), regionally (amongst sites) and locally
(within sites) (Box 4.10). Conversely, there are stud-
ies that did not show any displacement effect, e.g.
Tamisier (1976), Tuite et al. (1984), Schricke (1983)
and Mudge (1989). Where displacement from
wildfowling does occur, the creation of refuges
should attract birds from hunted areas. In Britain,
Owen & Thomas (1979) described a large increase
in usage of areas of the Ouse Washes, especially
by wigeon and swans, after conservation bodies
purchased large areas as reserves. Although habi-
tat management positively influenced this result
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it was concluded that reduced disturbance from
hunting was also a key factor. In a larger scale
analysis, Owen (1993) found a progressive trend
for the number of wigeon using British refuges to
increase as new sanctuaries became available and
to stay in the refuges longer as birds moved away
from hunting areas. Madsen ef al. (1995) conclude
that “before and after’ studies, making use of ref-
uges to reduce hunting pressure, have repeatedly
shown increased bird usage of undisturbed habi-
tat (in 14 of 18 cases examnined). It seems as though
displacement may often be clearly associated with
hunting disturbance.

Shooting disturbance may also produce a number
of behavioural effects in addition to displacement
and, importantly, may substantially reduce feed-
ing time (Box 4.11). Taken together, these studics
show that, when shot at, waterfowl are often forced
to change their intended destination and to seek a
safe haven habitat that is as suitable elsewhere.
Such havens may not exist locally, meaning an
appreciable extra expenditure of time and flight
energy before the bird is able to rest for the night or




reach a profitable feeding site. Of course, there is
concern that both quarry and non-quarry species,
including protected species, may sometimes be
disturbed (e.g. Madsen 1988; Meile 1991; Schnei-
der-Jacoby ef al. 1991; Frikke & Laursen 1994) and
that the alternative safe haven may not be as good
as the original sites.

Further considerations for waterbirds include the
potential impacts of hunter disturbance on flock
structures and reproduction. Some waterbirds
exhibit a complex social structure, where
association with a mate or extended family group
enhances social status and hence the best feeding
opportunities. Radio tracking of individual
Canada geese has shown hunting to reduce
cohesion amongst family units and increase
mortality (Bartelt 1987). Snow geese also show

greater rates of family disintegration as a result of
hunting disturbance (Prevett & MacInnes 1980).
In a later study, Madsen (1995) showed that
frequently disturbed pink-footed geese failed to
accumulate nutrient reserves as well as and
subsequently produced less young than birds not
disturbed whilst using the same spring staging
area. Madsen et al. (1995) considered it likely that
midwinter depletion of reserves, or a failure to
attain critical spring levels of nutrient stores prior
to migration to breeding areas, may also affect the
reproductive output in waterbird species
depending on endogenous stores for successful
breeding attempts. These subtle factors would seem
to have the potential to be important in hunted
populations of particular species.
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Despite the obvious potential for disturbance from
shooting, not all studies record it as being of over-
riding importance in terms of the proportion of
occasions when birds are disturbed (see Game
Conservancy Trust 1995). For example, shoorting,
was responsible for;

® 35% of disturbance to tufted ducks (Pedroli 1982);

® 349% of disturbance to snow geese (Belanger & Bedard
1983);

® % of disturbance to brent geese (Qwens 1977).

It is not known whether redistribution by dis-
turbed birds has any longer term effects upon
waterbird populations (Game Conservancy Trust
1995). However, well-designed experiments (see
Box 4.12) are demonstrating a potentially very
important effect of shooting disturbance in de-
pressing the size of waterbird populations.
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4.3.2 Angling

Fishing, in both salt and freshwaters, is a
year-round and widespread activity that may
result in disturbance to both breeding and
wintering waterbirds, As waterbirds are spread
throughout the wetland habitat resource there is
potential for disturbance wherever recreational
activities take place.

Fishing may cause displacement of waterbirds,
either between or within sites, or a reduction in
numbers. In an excellent early study, Tydeman
(1977, 1978) took advantage of variations in the
application of close seasons (from mid-March to
mid-June) on gravel pit fisheries to assess the local
effects of the presence and absence of coarse an-
glers during the summer. The studies were under-
taken at two gravel pits where there was no close
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season in 1973 but there was one in 1974, whilst a
third pit served as a control with no close season
in either year. At the pits with a close season intro-
duced, there was a marked increase in the num-
bers of nesting birds (waterbirds and songbirds),
and many new species were recorded breeding
and migrating through the site. Overall, the number
of breeding pairs increased by 33% and 58% at the

two pits, compared with a 9% increase at the
control site. A marked increase in numbers and
species diversity of breeding birds was recorded
when coarse fishing did not take place in the spring
at these pits. There are several other examples
of waterbird displacement by angling activity

(Box4.13).
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Particularly rigorous studies of angling distur-
bance have taken place at Lindisfarne, north-east
England (Box 4.14), at Llandegfedd Reservoir,
south Wales (Box 4.15), and for the inland reser-
voirs of Northumbria (Box 4.16). The Lindisfarne
example effectively showed that intensive bait dig-
ging was an important effect causing a marked
reduction in shoreline usage by certain birds,
though note that the intensity of bait digging in
this area was indeed very high. It would thus be
valuable to repeat this type of study over many
other sites to gain an insight into how widespread
this effect is under more usual bait-digging pres-
sures. The study at Llandegfedd Reservoir, south
Wales, produced clear displacement effects, prob-
ably linked to feeding success, The Northumbrian
study was successful in using simple experiments
to disentangle various potential causal effects and
in showing the importance of stillwater game an-
gling disturbance to waterbirds.

Without rigorous experimental protocols, it is of-
ten difficult to be sure that disturbance, for exam-
ple from anglers, is the factor of most importance.
For example, Campbell & Mudge (1989) reviewed
possible reasons for poor breeding success of
black-throated divers in the remote Scottish High-
lands, concluding tentatively that whilst distur-
bance may be important it is probably not as sig-
nificant an effect as was once feared. Time-lapse
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camera studies at around 60 nest sites each year
showed that anglers quite often disturbed nesting
divers but that there was no significant difference
in breeding success between divers nesting on ac-
tively fished and relatively undisturbed lochs.
Some pairs were regularly kept off the nest forlong
periods by fishermen but, nevertheless, managed
to hatch their clutches. Here, other factors such as
poor food supply and habitat degradation were
perhaps of greater significance. In a further exam-
ple, angling first took place at the newly-created
Carsington Reservoir, Derbyshire, in 1994, one year
after the reservoir reached top water level and
analysis of waterbird count data indicate that there
were sharp drops in the numbers of pochard and
wigeon using the site. However, other changes,
such as standing stocks of aquatic invertebrates,
have also taken place making unambiguous inter-
pretation of the results difficult (Menendez & Bell
1996).

Overall, these relatively few studies provide evi-
dence that angler activity may indeed exert impor-
tant influences over the numbers and behaviour
of both breeding and wintering birds at individual
wetland sites. The effects have proved significant
enough to persuade water managers to prevent
anglers from using particular sites where the bird
interest is significant.

4.3.3 Non-motorised watercrafl

Non-powered watercraftinclude sailing and row-
ing boats, sailboards and canoes and are widely
used on British and other wetlands. They can pen-
etrate shallow waters and vegetated areas, thus
accessing a high proportion of the available water
space. Also, unlike wildfowling and angling, the
use of watercraft is a generally high profile activ-
ity, with large numbers of people involved. The
presence of brightly coloured sails (moving at high
speed), the flapping sails of beached boards, cou-
pled with the numbers of people on shore follow-
ing the sport, means there is significant distur-
bance potential. Indeed, the use of these craft, and
especially sailboats and sailboards, constitutes
sport that is considered to be very disturbing to
waterbirds (e.g. Taapken 1982).

As for other disturbance agents, there is wide-
spread evidence of disturbance resulting in low-
ered numbers of waterbirds, displacement or re-
duced breeding success from association with non-
powered craft (Box 4.17). Inmany of these studies,
however, it is not clear whether the birds can com-
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pensate for disturbance during the breeding sea-
son (by re-nesting) or whether forced moves to other
localities, in summer or winter, actually make any
discernible difference to overall population num-
bers. There are often clear-cut cases of disturbance
but also ones that may have little impact on the
condition of the birds, owing to the presence of
suitable alternative habitat nearby. Also, few of
the studies reviewed were long-term or investi-
gated other explanatory factors in any detail.

Researchers should at least try to take account of
differences in food availability across the areas
being investigated as these may sometimes explain
or contribute to the effect being described (Box

R
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4.18). The inadequacies of the science lead to un-
certainty about the significance of disturbance
from watercraft.

There are, however, times when waterbirds can-
not move, for example when moulting. This was
the focus of a study by Grice (1993) who recorded
sailboard disturbance at a site with moulting tufted
ducks. Here, all birds capable of flight left the site
but the remainder underwent obvious stress. Such
disturbance had the effect of depressing the num-
bers of moulting tufted ducks at this site for sev-
eral years.

4.3.4 Motorised water sports crafl

Despite being a noisy and obvious form of recrea-
tion, the use of powered watercraft - motor and

speedboats and jet-skis - appears not to have been
the focus of much disturbance research so far. The
few studies available (Box 4.19, Box 4.20) demon-
strate clear displacement effects and whilst prob-
ably insignificant at a national level, any local dis-
turbance effects may be substantial (see also Tuite
et al. 1984; CEED 1993). The available research,
however, is limited in scope, short-term and lacks
the scientific rigour needed to investigate the rela-
tive importance of this factor amongst others likely
also to be important. In most cases, zoning in large
sites or restriction of these activities to one or two
waters (for example in gravel pit complexes) gen-
erally minimises the effects.

4.3.5 Informal recreation

Informal recreation includes casual use of the coun-
tryside for birdwatching, walking, swimming, dog-
walking efc.. The effects on waterbirds can include
displacement, reduced numbers or densities and
lowered reproductive output through nest destruc-
tion or chick loss (e.g. Pienkowski 1983, 1993). Prob-
lems with informal recreation normally arise where
large numbers of people congregate, for example
on tourist beaches, in National Parks and at coun-
tryside beauty spots. It follows that most impacts
occur in the summer season, when waterbirds are
breeding, though impacts at staging and winter-
ing sites are sometimes also apparent. Problems
often arise because there is conflict for preferred
habitats between diving birds and people. For ex-
ample, many divers and people like clear-water
lakes with convoluted shorelines, abundant fish
stocks and islands. This can result in conflict be-
tween them (McIntyre 1994).

There have been many casual observations of re-
productive failure and disturbance leading to
displacements, both in summer and winter, re-
ported in the literature (e.g. Cooke 1977; Jungius &
Hirsch 1979; Hand 1980; Anderson & Keith 1980;
Robertson & Flood 1980; Burger & Gochfield 1983;
Levenson & Koplin 1984; Inversen 1986; Fluger &
Ingold 1988; Buick & Paton 1989; Yalden & Yalden
1989a&b, 1990). However, rigorous, in depth, stud-
ies are rather few and far between.

On the Schleswig-Holstein coast, Germany, large
numbers of beach-users displaced breeding
kentish plovers, leaving large areas of potential
nesting habitat unoccupied (Schulz & Stock 1993).
Furthermore there was a strong association be-
tween the intensity of beach disturbance and the
rate of clutch-loss. More than half of the nests failed,
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with various causes including crushing, egg col-
lecting, probable increased predation of untended
nests by gulls and crows and perhaps by foxes
and dogs. Studies such as these make it clear that
recreation can displace breeding waterbirds from
where they would ideally like to be, and possibly
into sub-optimal habitats. This study is one of the
few to provide a clear link between the extent of
disturbance and the survival/reproductive suc-
cess of individuals.

On the Dee estuary, northwest England, excessive
beach disturbance from day-trippers and local resi-
dents was considered a likely reason for declines
in the size of winter wader roosts (Mitchell ef al.
1988). Subsequent work demonstrated that both
knots and bar-tailed godwits, waders that had de-
clined at the site, were particularly prone to dis-
turbance and the numbers of knot were signifi-
cantly lower at weekends when recreational ac-
tivity tended to be greatest (Kirby ef al. 1993).

Human disturbance (mainly walkers) caused con-
siderable disturbance to wigeon at Strangford
Lough, Northern Ireland but had a lesser effect on
brent geese. This activity interfered with the birds’
feeding activity, which was already restricted be-
cause of tidal patterns. Human disturbance may
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have been a factor causing a decline in wigeon
numbets at the site, though other factors may also
have been involved (Mathers et al. 2000).

On the Exe estuary, south-west England, Goss-
Custard & Verboven (1993) showed that distur-
bance to oystercatchers feeding on mussel beds
was, at times, intense, reducing feeding time by up
to 50%. However, this was a localised problem,
with most feeding occurring away from the major-
ity of beach-users (e.g. on neap tides, at night, and
whilst the tide is advancing or retreating).

In an elegant study, Stock (1993) examined the ef-
fects of disturbances on spring staging dark-bel-
lied brent geese in the Schleswig-Holstein part of
the Wadden Sea, finding regular and varied
sources of stimuli which changed bird usage of
the area. As tourist numbers increased, the geese
tended to concentrate in the best-protected areas
of the north and south-east regions of the study
site, The overall results indicate that parts of the
saltmarsh could not be utilised by the geese be-
cause of frequent disturbance to feeding and that,
as a consequence, a considerable proportion of the
available food resource remains unused. This
would appear to be an important disturbance ef-
fect that could constitute an impact at population
level.

Not all studies of human disturbance have found
such marked displacement. For wintering black-
tailed godwits in south-east England, Gill ¢ al.
(1998) found no evidence that human presence had
any effect on the use that was made of estuaries or
sites within estuaries.

4.3.6 Inter- and intra-specific variation

The measurement of ‘escape flight distances’ (the
distance at which a flock of birds takes flight when
approached by a disturbing stimulus) has often
been employed to try to characterise the relative
sensitivity of particular species to disturbance.
Example data are presented in Box 4.21 from
which it appears that shelduck, goldeneye and
curlew are relatively shy in many studies, whilst,
in general, mute swan, grebes and coot tend to tol-
erate a closer approach. However, there is clearly
great variability in the distances recorded, both
between species and between studies. Further-
more, if the responses of the species were ranked,
the ordering would differ between studies. The
reaction of the same species may indeed be differ-
ent in different habitats; Pierce ef al. (1993) found
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that the effect of fishing boats on waterbirds was
less in habitats that afforded more cover than in
more open areas.

There are clearly dangers in generalising the re-
sults of any single study to cover other sites, It
seems that it might be impossible to generate “es-
cape flight distances’ that are generically useful.
This is because the study of disturbance is com-
plex. Indeed, there are at least eight main factors
(see also Tanner 1979, NCC/RSPB 1988, CEED
1993) that seem to determine the responses of
waterbirds to recreational activity, and hence the
effects and impacts of that activity on them (Box
4.22). Of course many of these factors might co-
vary or interact, further complicating the interpre-
tation of disturbance responses.

4.3.7 Habituation and facilitation

Several researchers have demonstrated that some
waterbirds may ‘habituate’ to disturbance. This is
a behavioural adaptation by learning to ignore or
reduce the response to a given disturbance stimu-
lus. Cooke (1980), Titus & Vandruff (1981), Keller
(1989) and McIntyre (1994) have all described ha-
bituation. This ability to “get used to’ disturbance
by people is manifest amongst familiar waterbird
species and in this ability may lie the key to the
groups’ continuing success even in the crowded
developed countries of northern Europe. However,
White (1993) cautioned that whilst feeding birds
may habituate, moulting birds appear especially
sensitive to disturbance, perhaps because they are
‘aware’ of their relative immobility.

Conversely, waterbirds may ‘“facilitate’ to distur-
bance, showing a heightened response with in-
creasing experience (e.g. Platteeuw & Henkens
1998b). Where birds do not habituate, and espe-
cially if they facilitate their response to local dis-
turbance, then the site will have a lowered ‘carry-
ing capacity’, or there will be a decrease in the
body condition of many individuals. Both factors
potentially lead to decreases in overall population
size and thus it is important to understand the
relative abilities of various waterbird species to
show habituation. The challenge for the manager
is to consider how real and important the disturb-
ing influences are for each species, remembering
that some may be more sensitive than others.
4.3.8 Indirect effects

A very important indirect effect of disturbance is
enhanced rates of predation. For example, Mikola



Goldeneye - a disturbance shy species

et al. (1994), studying the survival of velvet scoter
ducklings in relation to boat disturbance, found
that disturbance lengthened the swimming dis-
tances of ducklings and reduced the feeding time.
Frightened ducklings dived and dispersed away
from boats. Most importantly, however, while the
duck was drawn away from her brood, both her-
ring and great black-backed gulls opportunistically
attacked the ducklings. The frequency of attacks

by gulls was 3.5 times higher in disturbed com-
pared with undisturbed situations.

This study is important because it shows that dis-
turbance to breeding birds, from any source, can
result in increased predation rates, which may
produce an impact at the site or even population
level for rare and endangered species. This may be
a widespread phenomenon in coastal duckling-
rearing sites where gulls are common (Ahlund &
Gotmark 1989; Keller 1991a).

4.3.9 The significance of recreational
disturbance

[t is important to bear in mind that we have pre-
sented a series of restricted views of disturbance
in the previous sections. Natural sources of dis-
turbance have been ignored and we have concen-
trated solely on human sources related to recrea-
tion. However, in contrast to many natural
disturbances, human disturbances can be man-
aged and management can alleviate disturbance
pressures on the birds,

.
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We have shown that a great variety of factors af-
fect the degree of effect of a given source of distur-
bance. Given the acknowledged complications, is
it possible to discern clear disturbance effects and
to use these examples to guide us to sound man-
agement decisions? The answer to this question is
yes because several recent case studies provide
excellent examples of research aimed at providing
good management information.

Tt is clear that human presence can force incubat-
ing birds off nests so risking hatching failure if
eggs cool too much. It can also separate adults
from free-ranging young - especially a problem in
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the first few days after hatching when the young
need regular brooding by adults to maintain their
body temperature (e.g. Yalden & Yalden 1990).
Disturbance may also prevent access to preferred
feeding areas for adults and/or young, and in-
crease energy costs if birds are forced to move when
resting. Again because of their excellent camou-
flage, nest and eggs also can be destroyed by di-
rect trampling, and also by the increasing use of
off-road vehicles - a particular problem for sand
and shingle beach-nesting species (e.g. Buick &
Paton 1988). The presence of dogs increases the
risks of disturbance and depredation of eggs and
young (e.g. Keller 1991a, Yalden & Yalden 1990).
Again, it has been demonstrated that most sports
have the potential to produce effects such as these
and managers generally prevent or restrict access
to particular sites where the bird interest is

significant.

A related problem is that the presence of people
(including research scientists and birdwatchers)

may unwittingly draw the attention of predators

to breeding birds - predators attracted by the alarm




behaviour of parent birds, by litter or food waste.
Such indirect effects of recreation - facilitating
increased predation rates - may in fact be an
important problem (e.g. Titus & van Druff 1981,
Keller 1989, Yalden & Yalden 1990) but is one that
has not been extensively researched. Clearly
managers must guard against such indirect
impacts, especially where predators, people and
rare species mix.

As insummer, some assessments of winter distur-
bance have resulted in the banning, restriction or
non-establishment of particular recreational activi-
ties in important wetland areas. Available studies
show that winter disturbance may frequently
cause displacement, either between or within sites,
or may influence feeding and resting behaviour. It
should be noted that such movements perhaps do
no harm to waterbirds, which are intrinsically
maobile animals. Indeed there is no evidence that
displacement is harmful at the population level
but certainly may move birds away from where
they wish to settle.

Research has demonstrated negative effects on
winter bird numbers and densities from sports
such as wildfowling, angling (including bait col-
lection), wind-surfing, boating etc.. Some have con-
cluded such displacement to have had limited
impact because birds simply move to use ‘adja-
cent’ areas. However, high quality, unpolluted,
relatively safe and undisturbed staging, winter-
ing or breeding sites may often be in short supply
in a given region. Also, if a given population is
relatively abundant it is reasonable to assume that
all high quality sites will be occupied and the ar-
rival of further birds to these areas may increase
interference between them (e.g. Zwarts 1972; Zegers
1973; Goss-Custard 1985, 1993; Goss-Custard ef
al. 1995a&Db). The assessment of potential impacts

of disturbance to waterbird populations at a given
site must clearly take account of the likely avail-
ability of alternative sites within reasonable trav-
elling distance for the birds. Alternatives are be-
coming fewer, because many wetlands continue
to be lost to development or drainage.

Relatively few studies have included considera-
tion of disturbance on energy budgets, though the
resultant increase in energy expenditure may be
appreciable:

® 21% increase in daily mallard energy requirements be-
cause of disturbance effecls (Watmough 1983).

® 31% increase for disturbed brent geese (White-Robinson
1982).

® 11% increase for disturbed brent geese, and exceptionally
37% (Riddington ef a/. 1996).

® a potential increase of 20-50% in waterbirds on busy days
for recreation (Platteeuw & Henkens 1998b).

It is important to place the increased energy de-
mands within the context of daily energy budgets.
For example, Watmough'’s ducks spent most of the
day loafing and so the increase in energy expendi-
ture was unlikely to have an overall effect. Indeed
the author argued that the birds would be unlikely
to stay within the area if they failed to attain the
necessary energy balance at the site.

A bird’s ability to compensate for disturbance, by
extended periods of feeding, increased feeding
rates or through finding very profitable food-rich
patches is also important. Depending on the lev-
els of energetic costs of particular disturbances,
the duration of disturbance and the feeding strat-
egy of the species, it is known that some compen-
sation can indeed occur (Madsen & Fox 1995). In
one study, wigeon spent most of their ime forag-
ing and were unable to compensate for lost feed-
ing time (Madsen ¢f al. 1992), By comparison, mute
swans spent less time foraging and compensated
for the lost feeding time within the same day. Birds
may also compensate by intensifying the feeding
effort (e.g. Swennen ef al. 1989), moving elsewhere
(White-Robinson 1982, Goss-Custard & Verboven
1993, Stock 1993) or feeding more at other times,
for example at night (Tamisier 1974, 1976; Owen
& Williams 1976; Goss-Custard & Verboven 1993).
Visual-feeders or intertidal feeders with restricted
feeding opportunity, however, may be unable to
feed nocturnally and thus compensate for daytime
disturbance. Further, increasing the need to feed
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under the cover of darkness may increase preda-
tion risk (e.g. for grazing wildfowl), though not
where predation is mainly by diurnal predators.

An important point is that recreational disturbance
is often indiscriminate in terms of the waterbird
species affected, as well as affecting different spe-
cies to differing degrees. In wildfowling, for exam-
ple, legitimate quarry species often share their habi-
tats with rare protected species and these may be
affected through disturbance. Reaction distance
studies have shown some species to be more sen-
sitive to recreational disturbance while others may
habituate. Site management therefore needs to be
tailored to the needs of the most sensitive species.
If birds do not habituate, and especially if they
show a heightened response to disturbance, then
the site will have a lowered ‘carrying capacity’
and support fewer birds. Alternatively, the birds
present will be in relatively poor condition and
either factor may potentially reduce overall popu-
lation size. Whereas a “desirable’ population size
is a subjective measure, it is likely that, owing to
habitat loss, many waterbird populations are at
lower than their historical levels.

The effects of disturbance do not always seem to
relate closely to the intensity of recreational activ-
ity at particular sites. It would be a mistake, there-
fore, to think that low numbers of sportsmen (e.g.
wildfowlers, water skiers efc.) are somehow un-
likely to disturb birds nor necessarily that high
numbers will cause unacceptable disturbance. As
an example, Korschgen & Dahlgren (1992) noted
that over 2,500 tundra swans were caused to leave
their most important feeding area on the upper
Mississippi River by the presence of two small
boats. Other aspects of the activity are also impor-
tant, such as the pattern of sports movements in
relation to the position of waterfow] flocks.

[tis important to recognise that waterbirds are not
equally vulnerable to recreational disturbance at
all times of the year. Most waterbirds experience
energetic bottlenecks at some stage of their life cy-
cle. There are periods when they might be expected
to be especially sensitive to disturbance, such as
when breeding, moulting, on migration, in mid-
winter, or in times of poor weather and/or low
food availability. It follows that excessive distur-
bance under these circumstances may have par-
ticularly severe consequences for waterbirds and
management agencies should strive to enhance the
protection afforded to the birds at these times. De-
spite the likely importance of studies in these
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stressful periods, there have been relatively few
disturbance studies undertaken during the flight-
less moult, on migration or during severe weather
periods.

Overall, disturbance effects may be widespread
and whilst we generally do not know whether
there are population-level impacts, local effects
may clearly often be substantial. But which types
of disturbance are the worse for waterbirds? This
seems to depend on whom you ask and how you
phrase the questions, illustrated nicely by the study
of Bell & Owen (1990) (Box 4.23). Furthermore,
whilst there are some studies with comparative
data for several forms of recreational activity (e.g.
Tuite et al. 1984, Burger 1986, Belanger & Bedard
1989, Kirby et al. 1993, Koolhaas et al. 1993, Smit &
Visser 1993, Stock 1993), these studies are not geo-
graphically extensive enough toallow overall gen-
eralizations regarding the disturbance ranking of
particular sports. In any case it would be unpro-
ductive to pursue an answer to this question since
all recreational activities have demonstrated po-
tential to adversely affect the waterbird
populations of individual wetland sites.

4.4 Habitat influences and competition

Habitats throughout a species’ range are able to
support an upper limit on numbers: the so-called
‘carrying capacity’. This level of occupancy will
vary from year to year with prevailing environ-
mental conditions but continues to constrain num-
bers to a broad upper threshold. Habitat damage
and loss lowers this threshold, often permanently,
resulting in a reduced carrying capacity for the
species. Recreational activity, or habitat manage-
ment for recreation, may indirectly affect waterbirds
if the quantity or qualities of waterbird habitats
are reduced or enhanced.

4.4.1 The collection and use of bait for angling

Anglers either buy bait from fishing suppliers or
collect it themselves, with bait collection being es-
pecially prevalent in coastal areas. Conservation-
ists have sometimes been concerned that bait-col-
lecting activity may be damaging to wildlife and
this has provided the stimulation for a number of
overviews (e.g. Fowler 1992; Huggett 1992) and
detailed research studies.

Studies in coastal areas have focused on the col-
lection of crabs, lugworm and ragworm for sea
angling, the associated disturbance effects (see
section 5.4.2) and possible reductions of food sup-



plies or habitat quality (Box 4.24). The research
shows that local patches of crabs or worms may
be suppressed through harvesting, but longer-term
effects seem unlikely.

For angling in freshwaters, bait is generally pur-
chased from shops and as well as being used on
the hook it is often added in large quantities to the
water to attract numbers of fish to the area being
worked. There has been concern that such ‘ground
baiting” may be damaging, altering the composi-
tion of invertebrate communities or triggering
algal blooms

Such effects have been the focus of only a few stud-
ies in Britain (Box 4.25) and the conclusions have
been contradictory. Overall, where coarse anglers
ground bait naturally unproductive stillwaters,
there is probably the potential for a modest degree
of nutrient enrichment to take place. However, most
intensive ground-baiting programmes are under-
taken on productive lowland lakes where there
are high densities of bottom-feeding fish such as
carp, bream and tench. In these situations it is likely
that most of the ground-bait will be eaten by the
fish in a short enough period of time to reduce de-
oxygenating effects and impacts on benthic fauna.
Itis quite conceivable, given the good evidence of
the ability of bottom-feeding fish to deplete benthic
invertebrate standing stocks (section 4.4.2), that

ground-bait may act as a buffer, protecting some
invertebrates from intensive summer predation by
fish. A final point is that that waterfowl including
swans, coot, tufted duck and mallard are seen eat-
ing angler’s ground bait. This may represent an
important food source for such birds as well as for
fish living in the same habitats.

4.4.2 Fish stocking and fish-waterbird
compeltition

Fish are often stocked for angling purposes because
high fish densities increase the chances of a catch.
There is concern, however, that a high fish density
may impact adversely on wetland habitats, with
possible consequences for waterbirds. In Britain,
for example, the current trend on many commer-
cial coarse fisheries is to increase stock densities
especially of common carp, which offer high lev-
els of angling performance. Many such fisheries
are especially constructed for the purpose, pose
no threat to important waterbird habitat, and are
legitimate enterprises. However, the practice of
heavy stocking on other waters, as currently con-
templated, includes some large public water sup-
ply reservoirs that may have substantial winter-
ing waterfowl populations, which could be ad-
versely affected by lowered aquatic plant and in-
vertebrate availability.

There is a good body of research to show that ad-
equate supplies of aguatic invertebrates are an
important component of waterbird habitat qual-
ity. This is nicely illustrated by studies undertaken
for ducks (Box 4.26) where invertebrate abundance
is key to obtaining good reproductive success and
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determining both breeding and wintering site lo-
cations. This may equally apply to other waterbird
species.

Similarly there is much research to show that fish
are strongly associated with rich invertebrate com-
munities, which themselves are fundamentally
affected by the presence of fish (Box 4.27). Itis worth
noting that these examples cover several fish and
wetland types and although the fish have some-
times been stocked at higher than natural levels,
some commercial coarse fisheries operate around
this density, with considerable implications for
invertebrates. Such marked food chain impacts
must have significant knock-on effects for
sympatric waterfowl, and there are many studies
to show this indeed to be the case (Box 4.28).

Fish can affect the growth of aquatic plants also,
through consumption of plants or seeds, by up-
rooting or by promoting the growth of dense shad-
ing phytoplankton populations due to nutrient
cycling in the aquatic system. For example, carp
and bream dig up and turn over lakebed sediments
vigorously in their search for burrowing inverte-
brate prey. In the process they have a direct impact
on submerged aquatic macrophyte growth. They
uproot germinating seedlings and young plants
and increase the suspended sediment load in the
water column, so re-cycling algal nutrients, and
cutting out light penetration to plants on the
lakebed. This increased turbidity can lead to al-
gal-bloom dominated primary production sys-
tems, rather than clear-watered macrophyte com-
munities where light penetrates to the lakebed. Fish
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can also re-cycle plant nutrients from the
sediments whilst rooting and through excretion
of digestive products which can have a substan-
tial (e.g. ca 50%) input to the phosphorus loading
of a lake and thus a direct influence on plant
growth (Lamarra 1975).

Examples of studies demonstrating such effects
are provided in Box 4.29. It is also possible that
predation by fish on snails and other invertebrates
which graze the periphyton (the microbial com-
munity coating the leaves and stems of submerged
macrophytes) could lead to a decrease in weed beds
due to ‘smothering’ by the epiphytic community.
This, however, has yet to be adequately researched.

Many of the effects discussed here are natural to
many lakes but can be induced or exaggerated
through the deliberate stocking of fish by man.
Clearly, both from a waterbird conservation per-
spective and an environmentally sound fisheries
management standpoint, the best fisheries are bal-
anced self-sustaining fish communities which do
not impose excessive impacts on aquatic plant or
invertebrate communities.

ring shoveler by
high densities on
1087) n

4.4.3 Waterbird veleases and competition with
native species

Just as angler’s stock waters to maximise their
catch, wildfowlers have introduced species such
as mallard and Canada geese to new areas and
have added farm-reared birds to supplement na-
tive wildfowl populations. Such practices may
have adverse implications both for native
waterbirds and their habitats, with concerns about
interbreeding (i.e. loss of genetic integrity), in-
creased competition for resources, habitat deterio-
ration and the spread of disease (see Callaghan ef
al. 1995, 1997).

Existing research reinforces the concern about
hybridisation, with examples of genetic erosion in
a number of populations through interbreeding
with mallard (Box 4.30). However, whilst the other
problems are genuine areas of concern, there is
little research to determine the scale and signifi-
cance of the problems.

Perhaps the most well publicised case concerning
birds is the escape of the North American ruddy
duck from captivity at Slimbridge and the build-
up of a wild population in Britain in the following
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decades. The species spread to many countries of
Europe from the 1980s onwards and hybrids be-
tween the ruddy and the endangered white-
headed duck on its Spanish breeding grounds
were reported in the 1990s. The hybridisation was
considered so serious that it threatened the white-
headed duck’s existence as a separate species and
measures have since been taken in Spain and Brit-
ain to try and eliminate the problem by controlling
the ruddy duck and shooting hybrids (Hughes &
Grussu 1995). Meetings were held at national and
International level and research initiated into the
feasibility of control in 1992. This concluded that
control was possible and a regional control trial
in 1999-2002 managed to reduce the ruddy duck
populations by 66% in one area and 93% in an-
other. The study concluded that the population
nationally in the UK could be reduced to less than
5% of current levels (less than 175 birds) within 4
to 6 years (B. Hughes pers. comm.). The decision
was taken in 2003 to undertake national control.

4.4.4 Boat use, wash and associated pollution

Liddle & Scorgie (1980) explain how the force gen-
erated to push a boat forward is dissipated within
the surrounding water body creating bow-waves
and attendant wash that can cause physical dam-
age to marginal vegetation and banks. When a boat
passes, the water level at the bank first rises, then
falls sharply and finally is washed by a series of
waves. Clearly, the floating nest of a waterbird
would be subjected to a roller-coaster ride’ with
potentially disastrous results.

Boats don’t have to be powered in order to effect
wetland habitats. Canoeing activity, for example,
can resultin localised damage to bankside vegeta-
tion at launching points, damage to littoral reed
beds on regular paddling routes, localised modifi-
cation of the stream bed and occasional distur-
bance to spawning fish and nesting waterfowl
(Sidaway 1994).

These, plus effects such as pollution from
combusted fuel and oil, turbidity due to silt sus-
pension, chopping up water plants with propel-
lers and bank erosion/ water plant damage by boat
wash are also associated with powered boat ac-
tivity, including water skiing (Liddle & Scorgie
1980; CEED 1993; Land Use Consultants 1994).
On canals, the quantity of aquatic vegetation has
been shown to be negatively associated with boat
traffic and major vegetation losses occur at high
boat traffic levels (Murphy et al. 1995). Clearly,

heavily used waterways offer poor waterbird habi-
tats due to aquatic vegetation damage and a con-
sequential lack of nesting and brood-rearing habi-
tats. Lighter boat traffic can, however, suppress
some common invasive aquatic plant species (see
Murphy et al. 1995).

Liddle & Scorgie (1980) discuss the potential for
eutrophication from sewage discharged directly
from boats, though this practice is now illegal. They
also consider pollution from outboard motors and
provide a surprising estimate that the total hydro-
carbon discharge from a single outboard engine
running for one day would be equivalent to the
sewage produced by 400 people, assuming that
the products contain 85% degradable carbon.
Murphy et al. (1995) conclude that, generally, pol-
lution from boat motors is likely only to have local
effects. Loch Lomond, however, receives an esti-
mated 30 tonnes of hydrocarbons annually from
powerboats, and summer water samples taken af-
ter heavy powerboat activity revealed hydrocar-
bon concentrations above theoretical safety limits
at two out of three sites (Bannan ef al. 1996). Clearly,
there is potential for aquatic pollution from inter-
nal combustion engines and other sources but few
studies to suggest whether the potential is often
realised.

4.4.5 Wetland management for sport

Wetlands are sometimes actively managed so that
they are enhanced for sport. Though all water-
based sports will involve at least some wetland
management, attention so far has focused on habi-
tat management by angling and wildfowling

groups.

In freshwaters, wetland vegetation is sometimes
cut back or removed to facilitate access for fishing
and sailing and to avoid tackle entanglement.
However, wetland conservation managers may
often wish to maximise feeding, nesting and cover
habitats for waterbirds or, conversely to create
open water for wintering waterbird flocks. Rec-
reational and conservation endpoints may some-
times differ in terms of preferred botanical com-
munities.

Tracks and pathways are sometimes worn by an-
glers through riparian grasslands, often with a
considerable loss of rough grass and reed habi-
tats. Phragmites and Phalaris beds tend to suffer
more than lower-growing tougher species such as
Carex sedges, Agrostis and Poa grass species
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(Murphy & Pearce 1987). The Dartington Amen-
ity Research Trust (1973) found that coarse fisher-
men used a gravel pit shoreline at a rate of 33.3
anglers per 100m of bank per week, causing 26%
of the bank to be worn bare. It is worth noting that,
at most sites; anglers are not totally to blame for
these effects. For instance, Sukopp (1971), study-
ing an intensively used German river shoreline,
discovered that whilst the rich hydroseral botani-
cal community was often eroded back to bare
ground, much of the damage was done by the high
density of bathers, boaters and swimmers.

Much of the active control of aquatic plants in-
volves hand or mechanical cutting of bank-side
and underwater stands of aquatic vegetation. For
riparian nesting and true waterbird species grass,
reed and rush cutting in summer is most damag-
ing to nesting birds. Chemical control is also

-----
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widely practised and it is imperative that the ap-
propriate products are used in the correct way if
damage to the aquatic environment is to be
avoided. The Ministry of Agriculture, Fisheries and
Food guidelines must always be followed (MAFF
1999). Many aquatic invertebrates are very sensi-
tive to herbicides and considerable harm can be
done through misapplications of these products.
Conversely, where appropriately applied, chemi-
cals on the MAAF (DEFRA) safe list can be very
safe and useful for clearing invasive plant growth.
Lewis & Williams (1984), Seagrave (1988) and
RSPB/NRA/RSNC (1994) provide sound advice
on aquatic plant management.

Fisheries managers often create new wetlands and
are constantly managing existing ones to optimise
fishery performance. When such management,
including habitat restoration techniques, is aimed
at the promotion of self-sustaining native fish
stocks, then the overall impact on conservation is
generally positive (Giles & Summers 1996). Fur-
thermore, angling does a great deal to finance and
implement positive wetland provision and pro-
tection, benefiting waterbirds as part of the aquatic
system. For example, anglers have been at the fore-
front of addressing important issues such as physi-
cal habitat change (deep-dredging, flood defence
projects), predation by mink, and wetland acidifi-
cation, thus helping to protect habitat for all wild-
life living in wetland environments,

Since wildfowling is a primary activity in wetlands
throughout the world, wetland management for
hunting is primarily geared to provide an abun-
dance of appropriate food, open water for resting
and optimal nesting conditions. Smith et al. (1989)
provide many examples of the type of habitat modi-
fication (or enhancement) practices employed.
Management commonly includes the manipula-
tion of hydrology, with resultant changes to veg-
etation and invertebrate communities (references
in Callaghan et al. 1995, 1997) and often the vir-
tual extirpation of fish (Weller 1978). Because of
competition with waterfowl (section 4.4.2), fish are
often considered undesirable in wetlands man-
aged for waterfowl, and where draw-downs are
not possible, other measures are often taken to re-
duce fish biomass, for example through the appli-
cation of pesticides (e.g. rotenone) or by trawling
(Kadlec & Smith 1992; N. Giles, unpubl.). The effect
of such activities is site dependent but tends to
result in marked changes to plant and animal com-
munities (discussed by Callaghan ef al. 1995, 1997).
Further, large beds of tall emergent vegetation may



be removed to increase the area of open water, of-
ten involving the use of herbicides (e.g. dalapon
and glyphosate), sometimes repeatedly (Newbold
1975; Thomas 1982; Kadlec & Smith 1992). Burn-
ing is also commonly used to reduce the area of
tall emergent vegetation, as is grazing. Whilst there
is no doubt that wetland management for hunting
impacts on non-target species and on wetland
biodiversity in general, there appears to have been
no studies that have critically evaluated these top-
ics (Callaghan ef al. 1995, 1997).

The value-added incentive placed upon wetlands
via recreational waterfow] hunting drives many
habitat management, restoration and protection
programmes. For example, it has been estimated
that 40 million hectares of wetland habitat in North
America have been protected as a direct result of
waterfowl hunting (Heitmeyer et al. 1993). In Eu-
rope also, habitat restoration is a core programme
of some hunting organizations (Nicolle 1995; Laws
& Lecocq 1996; Laws 1997). Although there seems
to have been no critical analyses of these activi-
ties, the introduction of the concept of “wise use’
into waterfowl hunting and its acceptance by or-
ganised hunting groups has been a major step for-
ward and the management of habitats by hunting
groups offer substantial benefits to wetland
biodiversity.

As with angling concerns, the managers of sites
used for wildfowling have long practised preda-
tor control in an attempt to increase nesting suc-
cess. Studies have shown that where predator den-
sities are reduced substantially, waterfowl produc-
tion can be increased in certain areas (Balser ef al.
1968; Duebbert & Kantrud 1974; Duebbert &
Lokemoen 1980; Greenwood 1986). This, plus the
provision of nest boxes and platforms for water-
fowl, would certainly bring benefits for non-quarry
waterbirds as well,

4.4.6 The significance of habitat influences and
competition

It is clear from the studies summarised that recrea-
ton, in its various forms, can have important con-
sequences for waterbird food supplies and habi-
tats. The indirect effects and impacts of angling
have been the focus of much attention and it has
been shown that the collection of bait in intertidal
areas may result in reduced local populations of
invertebrates (waterbird foods), which are replen-
ished over time. Despite the shori-term nature of
this problem, the impact has been judged to be se-

vere in areas with internationally important bird
populations, and banning of bait collection has
occurred. On rocky shores, the collection of crabs
for bait must affect intertidal animals and plants
to some degree, but impacts on waterbird
populations seems unlikely. The evidence of dam-
age to waterbirds from the use of ground baits in
freshwaters is inconclusive. Again this seems un-
likely to be a major problem for waterbirds, though
a consideration is needed at sites of high impor-
tance for waterbirds or other wetland wildlife.

By contrast, it is certain that invertebrates and
aquatic plants are fundamentally important to
waterbirds, that fish populations can severely de-
press or alter invertebrate or plant communities,
and that this can have adverse impacts on
waterbirds through lowered reproductive success
and reduced carrying capacities. Thus, there can
be real impacts from fish stocking on local
waterbird populations where high fish densities
coincide with important breeding or wintering
waterbird populations. In these circumstances self-
sustaining fish communities are desirable, which
do notimpose excessive impacts on aquatic plant
or invertebrate communities.

From a waterbird food and habitat point of view,
the use of boats on wetlands is not free from prob-
lems. On wetlands with high levels of boat traffic,
previous research has shown an impact in terms
of major vegetation loss. Indeed some intensively
used waterways are devoid of bankside and
aquatic vegetation and suffer chronic bank ero-
sion, leading to turbid waters. Though not estab-
lished with certainty, there may also be local pol-
luting effects from engines and sewage, with con-
sequences for waterbird foods. Clearly, heavily
used waterways offer poor waterbird habitats due
to aquatic vegetation damage and a consequential
lack of nesting and brood-rearing habitats.

Release and stocking of waterfowl for hunting have
established populations of introduced species over
large parts of the world, and continue to do so in
parts of Europe. Introductions have inevitably
caused alterations to the structure of native
waterbird communities, and have caused substan-
tial erosion of the genetic integrity of five water-
fowl taxa, and the survival of at least three of these
seems unlikely if present trends continue. There
seems little doubt that the stocking of game-farm
mallards for hunting has had a profound effect on
the autecology of this species. There may also be
disease implications arising from these releases
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and stocking but the significance of this for native
waterbirds, and the possible broader effects on
ecosystem structure remain un-researched.

The management of wetlands to facilitate recrea-
tion, for example fishing and wildfowling oppor-
tunity, may include undesirable activities for
waterbirds and conflict with the aspirations of
conservationists. Insensitive activities may include
the introduction of an altered hydrology, removal
or loss of wetland vegetation, removal or introduc-
tion of fish, excessive erosion and inappropriate
use of chemicals. However the involvement of an-
glers and wildfowlers in wetland management can
bring enormous benefits in terms of site protec-
tion, management and restoration, and the con-
trol of predators and alien introductions.

4.5 Overall strength of effects and impacts of
recreation on waterbirds

We would like to emphasise in this summary the
important sections in the forgoing account, espe-
cially sections 4.2.6,4.3.9 and 4.4.6.

Most studies of the effects and impacts of recrea-
tion have concluded with an assessment of the
relative severity of the observed influences. Madsen
et al. (1998a), for example, provide an interesting
summary of the degree of effect of different forms
of recreation on mute swan, wigeon and coot in
two Danish wetlands (Box 4.31). Here the combi-
nation of temporal, spatial and diurnal overlaps
pinpoints fishing, shooting from mobile punts and
shooting from stationary punts as the potential
disturbance sources. Judging from behavioural
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effects, shooting from mobile punts ranks as the
most disturbing activity because it caused the long-
est disruption to feeding. These, and the conclu-
sions drawn from other studies, are site-specific
and itis extremely difficult to generalise about rec-
reational effects on waterbirds given the specific
nature of many studies, the often-conflicting con-
clusions they draw and the fragmented nature of
the information available.

Despite this, we attempt to summarise the strength
of the evidence for effects and impacts on
waterbirds from different forms of recreation in
Box 4.32. Overall, it is clear that many activities
have demonstrated potential to cause reductions
in waterbird numbers, densities or reduced breed-
ing performance at individual sites or clusters of
sites. This is a fundamentally important effect of
recreation because 1t means that the value of a site,
from a waterbird and biodiversity point of view, is
lowered on account of recreational activity. This
may be unacceptable where nature conservation
should take precedence, and may also be unwel-
come at other sites because people generally are
interested in observing wildlife on their ‘own
patch’, suggesting that managers should strive to
maintain or establish wildlife interests even on
wetlands used for sport. Of the recreational activi-
ties producing site-based or regional effects, ex-
cessive fish-waterbird interactions and mortality
from ingested lead (from angling and wildfowling)
appear serious enough to impact on local
populations, reducing breeding output and/or
survival. Of all recreational activities, wildfowling
is perhaps the only sport that may impact on
waterbirds at the population level, and above a




threshold level, shooting harvests may place
waterbird populations in jeopardy. There is also
the associated stocking and introduction of birds
for hunting purposes which may be responsible
for the loss of genetic integrity amongst a restricted
number of waterbird populations.

Although we have outlined the potential for im-
pacts of water-based sport and recreation and
given examples where there have been conflicts,
in general the sensitive management of water ar-
eas and recreational activities has resulted in the
numbers of most waterbird species increasing at
the same time as recreational activity was becom-
ing more intensive. Many sporting organisations
have been very active in promoting sustainability
in their sport so that it can co-exist with healthy
waterbird stocks.

4.6 Limitations of the science and
guidance for the future

Many studies have taken a restricted view of rec-
reational activity and focused on one particular
form of recreation. Indeed, angling, wildfowling
and, to a lesser extent, sailing have been the focus
of much of the research conducted to date. In most
studies of disturbance the controlled stimulus elic-
iting escape flight is human approach. The pres-
ence of human activity denies access to resources

(be it for loafing, sleeping, feeding, moulting or
breeding) and reduces the level of resource use to
below what would be attainable in the absence of
such activity. In this context, it is important to re-
alise that there is a multitude of recreational ac-
tivities in many wetland areas, and the effects of
multiple disturbance from different sources is
likely to have a synergistic or cumulative effect on
birds. However, there are really very few studies
that have adequately quantified the intensities,
distribution, phenology, diurnal patterns, and
hence the potential effects on waterbirds, of the
various human activities operating together in ar-
eas used by waterbirds. Very few studies have ex-
perimentally demonstrated the strength of re-
sponse to disturbance by, for example, controlled
removal of one or more activities from a site.

A further limitation is that it is necessary, but dif-
ficult, to define what constitutes the site, local, re-
gional, national and flyway population of a given
species (Hill ef al. 1997a). This has rarely been done.
Research needs to address the spatial scale of im-
pact, relatively easy at the site level but very diffi-
cult for whole flyways. Site effects can give a local
impression of severe disturbance impacts from a
given activity (e.g. NCC/RSPB 1988). However it
is often possible that the overall flyway popula-
tion can absorb many local effects on condition
and survival of individual birds whilst experienc-
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ing little or no overall impact on the larger scale.

There is also the need to address maore of the “big
picture’. Local and regional sub-populations of
waterbirds interact and combine to constitute a
global ‘metapopulation’. This is the natural re-
source provided by a given species. Understand-
ing how changes in habitat availability and rec-
reational pressures affect or impact waterbird
populations is a very important subject area for
research development. At present this is being tack-
led on a coarse-scale through the provision of key
site protection on the major flyways. Much more
applied research is needed before we can under-
stand how important each site is and where ‘pres-
sure points” for different species occur on their

flyways.

Observations that suggest that waterbirds are dis-
placed by recreational activity from a particular
site are now common in the research literature.
However it is apparent that much of the informa-
tion available on the effects/impacts of disturbance
on waterbirds is not based on causal scientific
analysis. Therefore, it is often impossible to know
the extent of an effect, or whether it constitutes a
real population impact in any given situation.
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There is clearly a need for more controlled experi-
mental studies that help to establish unambigu-
ous cause and effect relationships. Experimental
evidence is also needed to show that the displace-
ment is not due to other, confounding factors, for
example changes in habitat quality of sites or in
overall population sizes (see Madsen ef al, 1998b).
It is also the case that displacement as a result of
disturbance may only be temporary (e.g. Owens
1977) and thus may not have a long-term negative
effect. Furthermore, it is important to know how
many birds would use a site in the absence of dis-
turbance to assess the full extent of any distur-
bance event. Gill ef al. (1996) argue very cogently
that it is important to understand the pattern of
Tesource use in a given area before overlaying the
influence of disturbance (see Box 4.33). This has
rarely been achieved in studies of recreational im-
pacts {for exceptions see Madsen et al. 1998a,b;
Platteeuw & Henkens 1998a). Many of these as-
pects have often not been addressed adequately in
the research studies so far.

Overall, the scientific quality in studies of the in-
teractions between waterbirds and recreational ac-
tivities is questionable. This is nicely illustrated
by Hill ef al. (1997), who developed the following,




declining scale of scientific rigour for disturbance
studies:

® use of experimental control, a4 before and after study, study
with and without disturbance.

® more than two areas studied at the same time with known
levels or a gradient of disturbance being investigated.

® 2 corralative study, multi-site or multi-years.

@ 2 study based on simple obsarvation, often involving no
hypothesis testing

They showed that of 153 studies reviewed only 20

used an experiment with a control, or were con-

ducted under a protocol using a before-and-after

or with-and-without disturbance manipulation. Of

the studies considered, 54% relied on simple ob-
servations, often without testing any specific hy-
pothesis. Further, the majority of Environmental
Statements and Environmental Impact Assess-
ments failed to address bird conservation satis-
factorily and often misapplied survey techniques
s0 as to produce unsound data (Box 4.34). This is
indicative of a relatively poor standard of scien-
tific rigour in disturbance studies, a situation that
seems applicable to studies of waterbirds and rec-
reation as a whole. Clearly an overall goal should
be to improve the science available to support
management decisions.

HOW RECREATION AFFECTS
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5. MANAGEMENT FOR RECREATION AND
WATERBIRD CONSERVATION

5.1 Introduction

The aim of this handbook is to help optimise the
recreational and wildlife value of wetlands with-
out compromising the ability of fubure generations
to further develop and enjoy these benefits, Such
long-term integration is what we consider to be
“sustainable development”. But as described in
the previous chapter, recreation and waterbird
interests often conflict and ultimately compromise
the value of a site for both or either. Hence, man-
agement is necessary to alleviate conflict and max-
imise the value of a site for both interests as much
as possible. This task is discussed under two main
topics:

® management framework and process (which describes
walerbird conservation politics and policies, integrated plan-
ning and management, cost-benefit analysis and environ-
mental impact assessments).

® management techniques (which describes a wide range of
practical methods that can be used to integrate recreation
and waterbird conservation).

Although the emphasis is on Britain and Europe,
the text is of relevance to wetland conservation
and recreation world-wide. Case studies are used
to highlight particularly successful or innovative
approaches to management issues. For further read-
ing see Box 5.1.

5. 2 Management framework and process

35.2.1 Wafterbird conservation responsibilities

There is now an extensive framework of statutes
for both species-based and habitat-based conser-
vation relevant to waterbirds and wetlands inmost
developed countries and to an increasing extent
in developing countries. In Britain and Europe,
for example, statutory and non-statutory measures
operate at a wide variety of scales and address a
diversity of issues (Box 5.2). Domestic designations
and legislation that include safeguards for migra-
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tory waterfow!l and wetlands often provide the
mechanism through which international conser-
vation measures are delivered. Salathé (1991) de-
scribes the terms and implementation of many of
these policies.

Site protection, 1hr0ugh statutory r_{esignation, of-
ten lies at the heart of any particular waterbird
conservation framework. With nine such desig-
nations, Britain has more types than any other
European country, and overall there are at least 18
site-related conservation measures that are rel-
evant to the conservation of waterbirds in Britain,
These are summarised in Box 5.3 and described in
more detail in Davidson et al. (1991).

The net result is often a complex framework of
policies and politics under which management
operates, and this needs to be understood fully
before management actions are taken. The follow-
ing sub-sections describe in more detail the prin-
cipal statutory and non-statutory measures rel-
evant to wetland and waterbird conservation in
Britain and Europe.

5.2.1.1 Ramsar Convention and Birds Directive

Two international agreements provide the core
framework for the conservation of migratory
waterbirds in the East Atlantic Flyway, the flyway
of which Britain forms a part. The first is the “Con-
vention on Wetlands of International Importance
Especially as Waterfowl Habitat”, for convenience
usually called the “Ramsar Convention” after the
[ranian town in which it was adopted in 1971. In
EC countries, delivery of site safeguard of interna-
tional wetland and waterfowl through the Ramsar
Convention has been facilitated by the require-
ments of the “EC Directive on the Conservation of
Wild Birds” (Directive EEC/79/409), adopted in
1979, and often known as the “Birds Directive”.

The Ramsar Convention requires contracting par-
ties to take steps to stem the progressive encroach-
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ment on and loss of wetlands, to promote the wise
use of wetlands and to identify and list wetlands
of international importance. The Birds Directive
includes a number of broad conservation policies
for maintaining and enhancing naturally occur-
ring bird populations, including the designation
of Special Protection Areas (SPAs), as well as wider
countryside measures for dispersed species. Mem-
ber states are required to take special measures for
two groups of birds: certain listed rare or vulner-
able species, and regularly occurring migratory
species.

Regarding recreation, the Birds Directive requires
member states to take account of economic and
recreational needs (including hunting) whilst
maintaining species populations. It also requires
that pollution, habitat deterioration and distur-
bance to birds should be avoided where they
would significantly affect survival and reproduc-
tion of birds in their area of distribution.

In a link to the Ramsar Convention, the Birds Di-
rective stresses that particular attention shall be
paid to the protection of wetlands and, in
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particular, to wetlands of international impor-
tance. In practice this means that many wetlands
are designated under both the Ramsar Conven-
tion and Birds Directive in Britain (Davidson ef al.
1991), as elsewhere in Europe.

Wetlands selected as of international importance
under the Ramsar Convention fall into three
categories:

® particularly good examples of a specific wetland type char-
acteristic of its region.

® wetlands important for certain plant and animal species:
e.g. rare, vulnerable or endangered populations and as-
semblages; endemic species or communities: quality and
peculiarity of their species in maintaining genetic and eco-
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logical diversily; and as habitat for species at critical stages
in their biclogical cycle.

® Wetlands important for waterfowl: reqularly supporting
20,000 waterfowl or 1% of the population of a species or
subspecies; or regularly supporting important populations
of walerfow! indicative of wetland values, productivity or
diversity.

In practice the numerical criteria (e.g. the 1% popu-
lation criterion) for site selection for migratory
waterfow] populations have proved so far the most
widely and readily applicable. By December 1995,
there were 771 Ramsar sites in 91 countries world-
wide, of which over half (408) were in Western
Europe (Frazier 1996). By July 2001 there were 124
contracting parties with 1073 wetlands of inter-
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national importance designated, covering
81,766,195 hectares (information from Ramsar
Convention Bureau). There are 118 Ramsar sites
covering 487,658 ha in the UK.

Both the Ramsar Convention and the Birds Direc-
tive lead to the designation of a suite of sites, each
of which supports an important component of
migratory bird populations. Implicit in this is the
need for co-ordinated action between countries on
migratory flyways so as to conserve a shared re-
source. Such co-operation forms the basis of, for
example, the 1992 Odessa Protocol on International
Co-operation on Migratory Flyway Research and
Conservation (Wader Study Group 1992). It has
also been stressed by more recent meetings of the
Contracting Parties to the Ramsar Convention
(Ramsar Convention Bureau 1990, 1993), and is
explicit in the Bonn Convention (see further, sec-
tion 5.2.1.3).

The Birds Directive governs waterfow] hunting in
the European Union (EU). Member States are
obliged to maintain populations of naturally oc-
curring bird species at levels corresponding to eco-
logical requirements, to regulate trade in birds, to
limit hunting to species able to sustain exploita-
tion and to prohibit certain methods of capture
and killing (Temple Lang 1982). Each Member
State legislates for hunting and is required to take
special measures to conserve the habitat of spe-
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cies listed in Annex I of the Directive and any
threatened and regularly migratory species present.
Annex II species (Box 5.4) may be hunted under
national legislation provided that hunting pres-
sures do notjeopardise conservation efforts in their
distribution area. Member states are required to
ensure that waterfowl (and other bird) hunting
complies with national and international legisla-
tion and the principles of ‘wise use’, ecologically
balanced control of the species concerned and is
compatible with protection of eggs, nests, habitats
and established rules of exploitation (see Madsen
ef al. 1995 for further details).

5.2.1.2 Habitats Directive

A further international measure of major European
importance in delivering wetland and waterbird
conservation is the development of the 1992 “Habi-
tats Directive” (EC Directive on the Conservation
of Natural Habitats and Wild Fauna and Flora -
Directive 92/43/EEC).

The implementation of the Habitats Directive has
focused attention and activity on the objective of
establishing a coherent European ecological net-
work of sites, to be known as “Natura 2000”. Un-
der the Directive this is achieved by Member States
first identifying a suite of sites of community im-
portance at a national level. Subsequently these
sites may, with Commission agreement, be desig-
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nated as Special Areas of
For species, the Directive provides lists of plants
and animals (except birds, which are covered by
the earlier Birds Directive) whose conservation
requires designation of SACs, and others in need
of strict protection or whose exploitation may re-
quire appropriate management measures.

There are a large number of wetland habitat types
listed in the Habitats Directive (based on the
CORINE classification of biotopes), although there
are some gaps such as grazing marshes and other
lowland wet grasslands. Those habitats that are
considered in danger of disappearance and whose
range is largely within the EC area are termed “pri-
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ority habitats”. These are afforded a higher degree
of protection. SACs are currently being selected
throughout the EC, and in the UK over 200 have
been selected for consideration for designation,
many being or including wetland habitats.

The Directive establishes links with the Birds Di-
rective, notably that the Natura 2000 site network
is to be formed from both SACs and SPAs. Hence
the two designations appear complementary.
Since sites of community importance may be iden-
tified under the Habitats Directive that are already
designated or praposed SP’As, there will be some
geographical overlap in the two designations con-
tributing to the Natura 2000 list. This overlap is
likely to be particularly large in habitats used by
significant waterbird populations. For example
38,780 ha of saltmarsh, some 87% of the total area
of saltmarsh habitat in Britain, is within the
present British SPA network (which will eventu-
ally cover well over 90% of British saltmarsh). This
is because saltmarshes provide important feeding,
roosting and nesting habitat for waterbirds. Al-
mostall (99%) of the SACs selected fall within these
SPA areas (N.C. Davidson, unpublished).

A particular significance of the Habitats Directive
is that it covers habitats in the marine environ-
ment as well as those on land and its implementa-
tion requires the designation of marine SACs that
extend below the low water mark (the lower limit
in practice for other, terrestrial designations). SACs
will therefore include parts of estuaries and other
inshore marine areas important for waterbirds that
are not currently covered in the SPA network.

Article 10 of the Habitats Directive is particularly
important in relation to migratory waterfowl. It
indicates the importance of improving the ecologi-
cal coherence of Natura 2000 by encouraging the
management of linear features and those that func-
tion as essential stepping-stones in the migration
of species. Hence the Habitats Directive focuses
further attention on the wetland networks of
migratory waterfowl.

5.2.1.3 Agreement on the Conservation of African-
Eurasian Migratory Walerbirds

The Bonn Convention on the “Conservation of
Migratory Species of Wild Animals” includes a
mechanism for establishing Agreements between
groups of Range States for the conservation and
management of migratory species, with such agree-
ments covering all aspects of the species’ conser-
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vation including habitat conservation. Recently,
and of particular importance to the protection of
waterbird populations in Africa-Eurasia, is the
“Agreement on the Conservation of African-Eura-
sian Migratory Waterbirds” (AEWA). The lead
was taken in 1988 by the Dutch government in
drawing up the Agreement and Action Plan, and
the consultative meeting of range states in 1994
recommended that the Agreement be concluded.
The Agreement was adopted by consensus by all
the range states in 1995 and an Interim Secretariat
established in 1996, In 1999 the required 14 range
states signing up to the Agreement was achieved
and it came into effect on 1 November 1999,

This Agreement provides an important new
mechanism for co-ordinating and linking conser-
vation action at the flyway scale, and provides a
framework for developing consistent site safe-
guards and co-ordinated species/population
conservation strategies. Such consistent action
may prove of great value since there is currently
great variation in the level and extent of safeguards
applied in different parts of a flyway. This means
that the degree of habitat safeguard for individual
waterbird species varies considerably between
countries, flyways and seasons (e.g. see Davidson
& Piersma 1992).

The AEWA is to be implemented through a series
of Action Plans, whose requirements are wide-
ranging, covering species conservation, habitat
conservation, human activity management, re-
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search and monitoring, education and informa-
tion, and implementation. These are to be under-
taken in a manner consistent with the general con-
servation measures required by the agreement,
summarised in Box 5.5. The first Action Plan im-
plementing these general principles covers swans,
geese and ducks (Anatidae), storks (Ciconiidae),
and spoonbills (Threskiornithidae). It contains
several actions relating specifically to the effects
and management of human activities such as rec-
reation, and specifically hunting,

The Action Plan identifies that hunting may con-
tinue on a sustainable use basis where hunting of
such populations is a long-established cultural
practice, but that this sustainable use shall be

CONSERVATION



conducted within the framework of the special pro-
visions described in an international species ac-
tion plan. Importantly, Parties are required to co-
operate to ensure that their hunting legislation im-
plements the principles of sustainable use, taking
into account the geographical range of the relevant
species and their life history characteristics. More
specifically it requires co-operation to:

@ develop harmonised recording of hunting harvests, and to
provide estimates for annual take of each population

® endeavour to phase out lead shot in wetlands by the year
2000

® reduce and eliminate poisoned baits
® reduce or eliminate illegal taking

® encourage hunters to group together to co-ordinate activi-
ties and help ensure sustainability

® promote a proficiency test for hunters, including bird iden-
lification.

More generally on human activities, there is a re-
quirement to assess and publicise the impact of
proposed projects that may cause conflict with
waterbird populations, and to promote high envi-
ronmental standards for the planning and con-
struction of structures so as to minimise their im-
pact on waterbird populations. Of particular im-
portance in providing a guiding framework for
managing recreational use of wetlands is para-
graph 5.3.6 of the Action Plan.

One key requirement refers to disturbance-free
zones:

“In cases where human disturbance threatens the con-
servation status of waterbird populations (listed in Ta-
ble 1), Parties should endeavour to take measures to
limit the level of threat. Appropriate measures might
include inter alia, the establishment of disturbance free
zones in protected areas where public access is not per-
mitted.

In addition, the Agreement encourages cross-sec-
tor programmes to develop sensitive and appro-
priate ecotourism at wetlands holding waterbird
concentrations, but avoiding core zones of pro-
tected areas. Hence the AEWA, as it develops, pro-
vides a valuable framework and impetus for coun-
tries to operate at both flyway and national levels
in implementing sustainable management of
waterbirds in relation to the effects of human ac-
tivities.
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5.2.1.4 Action plans

Aside from the AEWA Action Plans described
in the previous section, a variety of other “action
plans” is increasingly used as an approach in
international waterbird conservation. These
are variously called “action”, “recovery”,
“conservation” or “management” plans, but fall
into two broad types.

First there are expert analyses of the conservation
requirements of species or habitats that provide a
strategic review useful for conservation agencies,
but at most these provide a blueprint for future
action by a wide range of govermmental and non-
governmental bodies. Reviews of the conserva-
tion needs of populations along migratory flyways
fall into this category. Examples include Lane &
Parish (1991) for the Asian-Australasian flyway;
Davidson & Piersma (1992) for the knot; and
Davidson et al. (1995) for shorebirds globally.

Second are plans resulting from the working to-
gether of parties responsible for initiating actions.
These provide both a statement of need and some,
usually more formalised, commitment towards
actions to deliver flyway conservation e.g. Stroud
(1992b) for Greenland white-fronted goose and
Black (1998) for barnacle goose. Examples include
the North American Waterfow] Plan.

Single-species action plans have focused on glo-
bally threatened species. Under the Berne Conven-
tion, these have now been developed for 23 Euro-
pean globally threatened (or near-threatened) birds,
including nine waterbirds (Heredia ef al. 1996). Of
these only the aquatic warbler occurs regularly in
Britain but for another, the white-headed duck,
actions are identified in Britain for the introduced
North American ruddy duck. Broader global ac-
tion plans for taxa are also being prepared through
IUCN'’s Species Survival Commission. These re-
view the conservation status of all species and
populations, and then focus on actions for glo-
bally threatened (or near-threatened) species and
populations. Under this initiative an Anseriformes
Action Plan is in preparation (Callaghan 1996)
and a Shorebird Action Plan is proposed (Stroud
1997).

The AEWA Action Plan requires the development
and implementation of both international (flyway-
level) and national species action plans. For
waterbirds this links closely with the preparation
of national Biodiversity Action Plans (BAPs) for
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both habitats and species as part of national gov-
ernments” implementation of the Rio Biodiversity
Convention (Box 1.5). In Britain, BAPs have now
been prepared for all priority species and habi-
tats, with directional statements for additional
plans covering broad habitat types and plans for
work on further species and habitats. These BAPs
review factors affecting the species or habitat, set
targets and identify conservation measures. Many
concern wetland habitats and their species (HMSO
1994a; UK Biodiversity Group 2001).

5.2.2 [Integrated planning and management

Given the often diverse politics, policies and inter-
ested groups surrounding recreation and
waterbird conservation, effective and equitable
planning and management will usually be de-
pendent on the careful integration of these factors.
In particular, integration must seek to fully involve
all key stakeholders in planning and management
issues and ensure all associated policies and
politics are harmonised to the extent possible.

Probably the most popular integrated planning
and management process relevant to recreation
and waterbirds is “Coastal Zone Management”
(CZM). The goal of CZM is to use an integrated
approach to achieve sustainable use of natural,
physical and biological resources of the coastal
zone, Approaches differ between and within coun-
tries, and have complex overlaps in some places
and patchy coverage in others (see Box 5.6 and
5.7). Huggett (1995) has provided a detailed
review of CZM in the UK.

The Environment Agency has developed Local
Environment Action Plans (LEAPs), which pro-
vide management planning for whole river sys-
tems. These plans could be extremely important
in promoting biodiversity in wetland habitats, es-
pecially those associated with rivers. However,
although LEAPs could in theory make a signifi-
cant contribution, an RSPB report found that they
were deficient in many areas in not setting targets
for the achievement of biodiversity enhancement.
The report recommended that there should be such
targets set in each LEAP, and that these should be
linked to UK Biodiversity Action Plan targets
(Wood & Oates 1999).

Further ahead, the EU Water Framework Directive
(2000/60/ EC), which was agreed in the year 2000,
could provide a major step towards the achieve-
ment of real integrated planning and management
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within the context of new river catchment plans.
The Directive has the following key aims:

® expanding the scope of waler protection to all waters, sur-
face waters and ground water

® achieving 'good status’ for all waters by a set deadline
setling an ecological basis for the definition of ‘good
status’

® water management based on river basins

‘combined approach’ of emission limit values and gquality

standards

® getting the prices right

getting the citizen involved more closely

® streamlining legislation

Although not to be fully implemented in all its as-
pects until 2015, the Water Framework Directive
nevertheless requires member states to introduce
national regulations on most aspects well before
then. Crucially, it will require the completion of
much of the planning, analysis and assessment
stages for integrated river basin management in
the immediate future.

In relation to the conservation of wetlands and

. waterbirds and their relationship to recreation, the

Directive offers a number of distinct advantages
over the current piecemeal approach to catchment
planning. Amongst these are the identification of
a single lead body (the ‘competent authority’) to
be responsible for the delivery and implementa-
tion of river basin management plans. This will
be the Environment Agency in England and Wales
and is the Scottish Environment Protection Agency
inScotland. The Directive works towards achiev-
ing favourable status for waterbirds, and whilst
there is still discussion on the treatment of heavily
modified waterbodies, and what exactly consti-
tutes a waterbody or wetland, their status will be
assessed on ecological grounds as well as on
chemical and quality parameters. Ground waters
and surface waters will both be included, and
alongside economic analysis of costs and benefits,
there must also be an analysis of the impact of
human activities on the ecological status of all such
waters. Finally, there is a requirement for public
consultation and stakeholder dialogue at all stages.

Participatory management has been advanced in
recent years as a means of securing co-operation
and understanding between diverse stakeholders,
and has proven to be a useful tool in natural re-
source management (see Reitergen-McCracken
1998 for pointers on principles and practice). At
Rutland Water (England), this approach has been
particularly effective (Box 5.8). Integrated plan-
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ning has also been applied to larger areas such as
the Norfolk Broads (Broads Authority in draft) -
see Box 5.9.

Geographic Information Systems (GIS) can be a
powerful tool for integrating planning and man-
agement, in particular because they allow any
amount of layers of information to be mapped on
top of each other using real world coordinates.
MANAGEMENT FOR RECREATION & WATERBIRD

However, they can be expensive to purchase and
manpower skills need to be developed and main-
tained in order to make full use of them.

5.2.3 Environmental Impact Assessment and
cost-benefit analysis

The continued growth of recreation needs to be
managed carefully so that effects and impacts on
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waterbirds and their habitat are minimised. Envi-
ronmental Impact Assessment (EIA) is used to de-
termine the optimum solution for a proposed ac-
tivity that may affect the environment. In its sim-
plest form, it is a planning tool that is now regarded
as an integral component of sound decision-mak-
ing. Asa planning tool it has both an information
gathering and a decision making component
which provides the decision maker with an objec-
tive basis for granting, modifying or denying a
proposed development (see Gilpin 1995). Hence,
all major new recreational activities on or around
a wetland, or significant expansion of existing
activities already established, should be subject to
an BIA. Box 5.10 provides an outline of contents
that should be included in such an assessment.
Information on EIAs can be obtained from the
websites of a number of organizations, including
the Institute of Ecology and Environmental Man-
agement, The Tnstitute for Environmental Assess-
ment and the Department for Environment, Food
and Rural Affairs,

Cost-benefit analysis (CBA) is another tool that
may be used to evaluate the pros and cons of a
proposed activity, and economic CBAs are increas-
ingly being used in environmental projects. The
goal is to categorise and value the current and fu-
ture costs and benefits of a proposed activity. The
financial benefits and costs are discounted and
compared, and those projects where the net value
is positive can be taken forward for further analy-
sis. Many social and environmental values are
difficult and imprecise to estimate. Even so, tech-
niques used to value ecological non-market goods
(c.g. clean water) are becoming more sophisticated
and it is probable that these goods will increas-
ingly be valued by society (see e.g. Per-Olov 1993).

5.3 Management technigues

The variety of problems associated with
recreation and waterbirds can be tackled by a
diversity of management techniques. These can be
based on the management of sites and their species
or the management of recreational participants and
their equipment (Box 5.11 and Box 5.12). In this
section, we discuss each of the techniques
highlighted in Box 5.11 separately and provide
case studies of their implementation. Together,
these techniques provide a synthesis of methods
that are currently being used to manage recreation
on and around wetlands in a more ecologically
sustainable manner,
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5.3.1 Sites and species management
5.3.1.1 Habitat management

Both angling and shooting activities commonly
involve the management of habitat in an attempt
to improve sporting conditions. Indeed, the value-
added incentive placed upon wetlands via these
two activities has resulted in large areas of habitat
being created or restored which, with good man-
agement, can offer substantial benefits to waterbird
populations (see e.g. Box 5.13).

In the UK and elsewhere, angling interests have
been key players in stream restoration projects. A

common goal has been to recreate pool-and-riffle
sequences, and promote the growth of emergent
and submergent vegetation, providing important
habitat for a variety of wildlife. The experimental
restoration of Dorset chalk streams, involving live-
stock fencing and building in-stream structures
that scour pools and deposit riffles, has resulted
in substantial increases in wild brown trout,
salmon, native crayfish, water crowfoot beds and
varied new habitats for a wide variety of other
wetland species (Giles & Summers 1996). Coarse
fish river habitat restoration also has great poten-
tial to produce similar benefits and current re-
search on lowland rivers is assessing the poten-
tial of methods such as corner pool excavation;

MANAGEMENT FOR RECREATION & WATERBIRD CONSERVATION



riffle-and-pool reinstatement and increased cover
provision (Swales & O’Hara 1983; Pearce &
O'Hara 1984; Cowx & Welcomme 1998). Interested
readers should also consult the ‘Manual of River
Restoration Techniques’, documenting compre-
hensive restoration projects on two English rivers,
the Cole and Skerne (RRC 1999).

Other habitat management for angling commonly
includes the following measures (from Giles 1992;
NRA 1994b):

® control of bank-side and submergent vegetation by
cutting/dredging and herbicide application to open up fish-
ing areas {or “swims").

® addition of ferfiliser (usually manure) to increase productivity.
® addition of lime to increase water pH.
® addition of barley straw to reduce algal growth.

The effects of vegetation control (practised to clear

banksides and to prevent snagging of anglers’
lines) will depend on the nature of the site and the
intensity and timing of the operation; it is more
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likely to result in adverse effects on waterbirds and
other wildlife at sensitive sites or within areas of
high angler density. Cutting and clearance of veg-
etation should be avoided during spring and early
summer, when disruption to breeding species,
particularly waterbirds, is likely. Ideally, cutting
should be carried out in late summer or autumn
and the vegetation removed; the clearance of bank-
side trees, tree roots and dead wood should be
avoided (NRA 1994b). Herbicides should also be
avoided and only used when physical control is
ineffective. Consent from the Environment Agency
is needed and only DEFRA approved pesticides
should be used near water, and application of these
chemicals should be limited to early spring, when
plant biomass is low and hence deoxygenation
resulting from the breakdown of dead vegetation
is least likely to be a problem (NRA 1994b).

Regarding fertiliser and lime application, these can
be particularly damaging to wetlands, especially
those of naturally low pH. The only way to avoid
the potential negative effects is to avoid applica-
tion altogether. It should be noted that the
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Box 5.1 1: Principal areas of conflict between recreation and waterbird conservation and
possible management techniques (see Box 5.12 for description of techniques)

Management techniques (m primary; = secondary)

Sies & species ?anicaf;aa-nts & equipment

Areas of conflict

Species management
Education & interpretation

Habital management
Landscape design
Monitoring & research
Spatial zonation
Tamporal zonation
Participant limitation

Compensation

2
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application of fertiliser is likely to result in greater
growth of aquatic plants (if a switch to an algae-
dominated system is avoided), which may require
further management to open suitable fishing ar-
eas (NRA 1994b).

A measure of control over excessive algal growth
can be gained through the careful addition of bar-
ley straw to a wetland. The straw is enclosed
within wire mesh and positioned within water
inflows. It releases otherwise harmless chemicals
that inhibit algal growth (Giles 1992). This is an
inexpensive management tool that can have a posi-
tive environmental impact with careful applica-
tion (contact the Centre for Aquatic Plant Manage-
ment for further details; Appendix IT). However,
over-abundance of algae in wetlands is sometimes
due to over-stocking of fish, and hence fish stocks
should be managed in a more ecologically sus-
tainable manner wherever possible (see section
5.3.13).

Habitat management for shooting usually focuses
on creating conditions optimal for a few target
species, usually dabbling ducks. Such manage-
ment in particular focuses on providing an abun-
dance of appropriate food, open water for resting
and suitable nesting cover. At some sites this is
practiced intensively, where common practices
involve (after Callaghan ef al. 1995, 1997):
MANAGEMENT
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o water level manipulation (often draining most of the
wetland for the summer period every 1-5 years).

@ reduction of beds of emargent plants (through
burning, herbicides, grazing or cutting).
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@ reduction of fish stocks (through poisoning or
trapping).

® application of lime fo increase water pH.

These management measures often result in an
increase in target waterbird numbers, thus improv-
ing shooting success. But it can often be accompa-
nied by a decline in the diversity of waterbirds
and other wetland wildlife, since habitat diversity
at a site and over a landscape can be reduced sig-
nificantly. This is a particular problem in North
America (Callaghan et al. 1995, 1997).

Buffer zones or refuges have become popular ele-
ments of habitat management for shooting in re-
cent years. Atwetland sites, they are usually strips
of natural vegetation allowed to develop along the
wetland edge. With regard to recreation, they can
be used to reduce access to sensitive areas of the
waterside, and in so doing alleviate associated
disturbance and bank-side erosion. Also, the tall
vegetation that usually develops can act as a visual
screen and hence further reduce disturbance. Aside
from reducing recreational impact, buffer zones
can offer a variety of other benefits to waterbirds
and other wildlife:

® creation of habitat corridors for wildlife.

® improvement of habitat for wildlife (2.g. nesting areas for
waterbirds and bank-side cover for fish).

® stabilisation of banks through rooted vegetation (especially
fringing rank grasses).

@ reduction of pollution from adjacent farmland by providing
zones free from spraying and muck-spreading.

® reduction of pollution from adjacent land by biclogical break-
down of pollutants by soll micro-fauna (nitrogen and phos-
phorus removal can be nearly 100%).

@ reduction of silt inputs from adjacent land (e.g. autumn-
ploughed fields).

Buffer zones should be at least 5m wide, with a
gentle slope to the water edge. Sub-soil field drains
need to be diverted across buffer strips to facilitate
their benefits. Some form of vegetation manage-
ment may be needed, such as low-density grazing
or harvesting, which can be a source of revenue
(e.g. through the sale of harvested willow, reed or
hay). For further advice on the benefits and crea-
tion of buffer zones in the UK contact DEFRA, EN,
or EA (see AppendixII for contact details).

MANAGEMENT FOR RECREATION & WATERBIRD

A common problem with powered water sports is
bank-side erosion from wave-wash. This is man-
aged commonly by positioning wood or metal pan-
els along the shoreline and back filling with de-
bris (known as “bank-revetment”). This effectively
removes the littoral fringe, which forms important
habitat not only for waterbirds, but many other
wildlife species. Where reductions in wave-wash
are not possible (e.g. through zoning or speed lim-
its), consideration should be given to planting spe-
cies tolerant of wave-wash before bank-revetment.
Haslam (1978) provides useful practical guidance
on the relative sensitivity of different vegetation to
wave-wash.

In summary, the manipulation of habitats to suit
the needs of a few target species should be aveided,
and habitat management should aim to produce a
diversity of habitats typical of a particular region
(see c.g. Box 5.14). This provides greater benefits
to biodiversity and helps to ensure a diverse and
healthy assemblage of wetland species, which in-
cidentally helps meet future recreational needs (es-
pecially for shooting and angling). Potential nega-
tive effects should be identified before management
commences and these should be balanced against
the need for management. Consideration should
be given to alternative management approaches
wherever negative consequences are likely. With
careful planning, the integration of habitat needs
for recreation and conservation should be possi-
ble without too many compromises on either side
(see e.g. Box 5.14 and 5.15). A wide diversity of
techniques are available, many of which are de-
scribed in detail in the habitat management hand-
books highlighted in Box 5.1.

5.3.1.2 Landscape design

With careful screening, the continuance and even
increase of recreational activities can be accom-
modated with negligible disturbance (see e.g. Box
5.16).

Many of the problems associated with recreation
and waterbirds can be avoided or limited through
careful landscape design, which is especially rel-
evant to sites that are being created or restored.
Former industrial sites, especially mineral work-
ings, offer fertile ground for wetland creation and
much attention has been given to this area recently
(see e.g. Gawn 1983; Bickmore & Larard 1989;
Andrews & Kinsman 1990; Giles 1992; James 1992;
Merritt 1994; Box 5.14). The landscape design
process should include:
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accurate identification of the site boundaries. L]
investigation of site hydrology. L
survey of existing ecology, including surrounding areas @
which may act as sources for colonisation of new

habitat.

definition of legal and management requirements.
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definition of wildlife and recreation objectives.

description of the requirements, characteristics and
potential interactions of wildlife and recreation.

delailed design of the required landscape, including bio-
logical features, physical features and land- and water-use
activities.

careful definition of the “full visual envelope' from key
receptor points.
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Habitat corridors can be useful for reducing the
effects of recreation on wetland wildlife, since they
allow species to move between areas, including
habitats outside the site boundaries. Also, islands,
channels, earth mounds (bunds), bays, hedges and
peninsulas can be very helpful to zone activities
and reduce disturbance. Merritt (1994) explains
that landforms such as bunds, islands and penin-
sulas are best for screening disturbing noises, for
instance from water-skiing, whilst various types
of vegetation are adequate for the screening of visu-
ally disturbing stimuli such as access paths to visi-
tor centres or bird-watching hides.

5.3.1.3 Species management

Both fish and waterbirds are often managed in-
tensively for angling and shooting, Ideally, man-
agement should be based at the population-level,
as this is where impacts can be measured. This is
easier where populations are sedentary, small and
isolated, but more difficult for migratory species
that are spread across a large geographic range.

The current trend in fisheries biology is to try to
define distinct populations (or stocks) so as to be
able to understand their individual dynamic
processes and so manage them effectively. Birds
often concentrate along migratory ‘flyways’ and
management of a given population must also
incorporate the key geographical aspects of this
dimension. Furthermore, it is useful to remember
the possible evolutionary migratory strategies of
each species. For example, waterbirds whose
numbers may be limited by a shortage of breeding
areas (e.g. eider ducks) will have been selected to
maximise use of this habitat. On the other hand,
species whose numbers depend on overwinter
survival and hence wintering habitats (e.g. teal)
may be selected for efficient use of these areas.
Such ideas provide a useful framework for
consideration and potential understanding of
potential energetic bottlenecks for survival in a
given species (e.g. Alerstam 1990). Clearly, any
disturbance effects would be critical in the areas
which limit survival, whereas in non-limiting
areas the effects may be small.

MANAGEMENT FOR RECREATION & WATERBIRD CONSERVATION



The management of fish and waterbirds for an-
gling and shooting often involves stocking,
whereby individuals, usually of captive origin, are
released in to the wetland to improve sporting suc-
cess. Over-stocking could result in habitat degra-
dation that not only results in negative impacts on
waterbirds and other wildlife, but also on the fish
themselves (Box 5.17). Ways of avoiding this prob-
lem are given in Box 5.18.

All too often, however, fish are stocked to such a
density that a wetland switches to an algal-domi-
nated system, with frequent algal blooms, turbid
water, little aquatic plant growth and reductions
in the diversity of both invertebrate and vertebrate
species diversity. An effective method of restoring
such wetlands has proven to be large-scale fish-
removal, particularly of adult bottom feeding spe-
cies such as bream and carp (¢.g. through tempo-
rary drainage, trapping or electro-fishing). The
method is thought to work as follows (after Moss
1983; McQueen 1990):

® when fish are removed, grazing cladocerans (water fleas)
can increase in abundance and reduce phytoplankton com-
munities, allowing better light penetration and thus stimu-
lating aquatic plant growth from the existing seed bank.

® the removal of fish means that the lake bed sediments are
less disturbed and that inorganic plant nutrient re-eycling
is slowed down. The clearer, less eutrophic water condi-
tions then favour submerged aquatic plant growth that In
turn will support a more diverse invertebrate community
and aguatic avifauna.

Following fish removal and the re-establishment
of a healthy aquatic system, a balanced fish popu-
lation can be re-established, which should be com-
posed of a range of native species. Guidelines for
ecologically sustainable fish stock densities are
provided in Box 5.18.

MANAGEMENT

Owing to strong angling interests or practical con-
straints, large-scale fish-removal to restore
wetlands from algae-dominated systems may not
be possible. In such circumstances, brushwood
bundles staked in the lake margins can act as ref-
uges from fish predation for large cladocerans (e.g.
Daphnia species) which move out into open water
at night and crop the planktonic algal populations
(Moss 1983). Combined with the careful applica-
tion of barley straw (see section 5.3.1.1), this may
restore water clarity and aquatic plant communi-
ties to some extent.

Apart from potential adverse effects on wetland
and waterbirds, it is important to acknowledge
substantial risks to the fishery itself from an inten-
sive stocking policy. Many of these risks arise from
the health status of the stocked fish. In this regard,
the Environment Agency has produced a useful
leaflet for fishery managers: Buyer Beware - Your
Guide to Stocking Fish: Consents under the Salmon
and Freshwater Fisheries Act 1975 (EA 1996). Im-
ported fish are covered by EU legislation under
their fish health regime aimed at the prevention,
introduction and spread of serious fish diseases.
1t is all too easy to unwittingly introduce diseases
and parasites into previously healthy fish stocks.
Diseases such as spring viremia of carp (SVC) can
wipe out native stocks if introduced into natural
waters. Many other diseases and parasites are li-
able to be introduced via this route. Although most
non-native parasites would be unlikely to com-
plete their life cycles and therefore gain a hold in
British waters, some have managed to do so with
disastrous results for native fish stocks.

If a final decision to stock a waterbody is made,
relevant legal constraints (Box 5.19) and good-prac-
tice guidelines (Box 5.18) should be followed. Ifa
site is an 555! then consultation with the appro-
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priate country conservation agencies will also be
required, Health checks on consignments of fish
to be stocked will be required where there isa sub-
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stantial risk to receiving waters, especially on river
systems where diseases and parasites can easily
spread.

An alternative approach to fish stocking is the
management of habitat to improve the breeding
success of fish already present. This potentially
carries lower financial as well as environmental
costs (NRA 1994b).

The stocking of waterbirds for shooting is com-
monly practised in many countries, but it imposes
a number of potential risks to conservation inter-
ests, including (after Callaghan et al. 1995, 1997):

® altering the ecology and genolype of wild stocks.
® promoting and introducing disease amongst wild stocks.

® disrupting energy flow and nulrient dynamics within
wetlands, with associated alterations to community strue-
ture,

Considering this, waterbird stocking should be
discouraged wherever possible, and where it con-
tinues it should be practised sensitively and in-
spection of birds for disease prior to release should

be encouraged.

Management for both angling and shooting com-
monly involves the control of predators. Where
these are introduced predators, such as mink in
the UK, this has obvious benefits for waterbirds

CONSERVATION



and other wildlife. But native predators are also
commonly controlled, such as pike, foxes and
piscivorous birds.

A great deal of attention has recently been given to
the management of piscivorous birds in Europe in
response to concerns from fishery and angling in-
terests. In particular, the European cormorant
population continues to grow and spread in many
countries. In response, a European Action Plan
under the Bonn Convention has been prepared,
which includes methods to limit bird numbers
(from Bregnballe et al. 1997):

® prevenling new tree-nesting
established by disturbing birds at the earliest phases of
breeding and/or shooting individuals.

colonies becoming

® cutting neslting trees and disturbing breeding birds.

native fish spocies

Robin Williams/WwWT

® reducing reproductive output by trealing eggs andlor
killing chicks.

® introducing a hunting season.

All of these have already been used in most coun-
tries at some time, but success has been mixed and
much depends on local conditions (for further in-
formation see van Eerden et al. 1995; Baccetti &
Cherubini 1997; van Dam & Asbirk 1997;
Gromadzki & Gromadzka 1997).

At the site scale, a series of steps should be taken
to manage conflict between piscivorous birds and
fisheries/angling (Box 5.20). Attempts to scare
birds are usually of limited success, since the birds
soon become habituated. Also, special government
licenses are required to kill the birds or take their
eggs (but not to scare in the UK)) in most countries,
and these are usually issued to complement scar-
ing. Rope bangers, gas guns, scarecrows and dum-
mies can be used at small ponds and fish farms or
where predatory birds are concentrated on large
waters, for instance, close to fish-rearing cages.

Alternatively, management can focus on the fish
stocks, which offers scope for development. For
example, at Rutland Water (England) an increase
in the size of stocked rainbow trout reduced
cormorant predation and injury to fish and
improved angler satisfaction due to increased
catches of larger fish (T. Appleton, pers. comm.).
However, stocking more or larger fish has obvious
cost implications for fishery owners. Increasing
habitat complexity, thus providing more shelter
and increased invertebrate food resources for fish,
is possibly a promising technique, Overall there is
great scope for testing the efficacy of such
techniques in Britain.

Although the primary aim of the management of
both fish and waterbirds for recreational activities
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is not to promote a natural assemblage of species
typical of the region (which arises from
appropriate habitat management see e.g. Box 5.14),
responsible recreation managers should consider
this to be at least a secondary objective. This is the
surest way of ensuring a healthy wetland system,
and hence the guarantee of future recreation and
wildlife resource.

5.3.1.4 Monitoring & research

Preventing and reducing conflict between
waterbirds and recreation is heavily dependent
on adequate monitoring and research, so that
informed decisions can be made. However,
procedures for monitoring, for example, visitor
use and characteristics and the state of the
environment at the site level are weak
generally (Elson ef al. 1995). Even very basic
monitoring and research of the interactions
between waterbirds and recreation can provide
valuable insights to management issues and help
guide appropriate decisions.

5.3.1.5 Spatial zonation

Spatial zonation of human activities is an
important management technique that is
particularly applicable to recreation and
waterbirds, Largely depending on the size of the
site and activity in question and the availability of
other sites nearby, zones may need to include entire
sites or parts thereof.

It is advantageous to take a strategic view of
zonation on a regional as well as at site level. Such
an approach, taken by Northumbrian Water, was
described by Spray (1997). All the reservoirs in
the region were assessed for their conservation
value (habitats and birds) and for their suitability
and potential for recreation. Research was also
carried out on the disturbance caused by
recreation to aid the zonation process. Asaresult
the most disturbing activities were concentrated
on a large reservoir of limited wildlife value,
whereas recreation was stopped at a site which
was sensitive to disturbance and of high
conservation value. On other waters, recreation
was zoned at the individual site level.

The highly migratory nature of most waterbird
populations means that safeguarding waterbird
populations requires networks of protected sites,
often involving different habitats and alternative
or emergency sites. Breaking links in such net-
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works has potentially far-reaching consequences
for the survival of migratory populations.
Conservation measures were initially focused on
the protection of bird species but it is self-evident
that such measures must be rooted in habitat
conservation, since without the maintenance of
suitable habitat mosaics and networks, species
conservation measures will not be effective
{Davidson & Stroud 1996).
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In zones set aside for waterbirds (either sites or
parts thereof), it is critical to ensure that the qual-
ity of the habitat provides adequately for the target
species, especially with regard to feeding, nesting,
roosting and moulting. Setting-aside the nearest
water body irrespective of its ecological character-
istics is clearly not sufficient to provide an ad-
equate refuge.

Large wetlands with convoluted edges and hid-
den bays provide most scope for spatial zoning of
activities within a site. Bickmore & Larard (1989)
discuss the reconstruction of wetland habitats in
development schemes and provide an example of
a proposed water park following gravel extraction
designed in an attempt to reduce potential con-
flicts. Their plan incorporates zones for nature con-
servation, dinghy sailing, sail boarding, a towed
water ski run, a rowing and sprint canoeing
course, a marina and central facilities.

It is difficult to provide general advice on zoning
since many key aspects are related to individual
site constraints. However, some attention has been
given to guidance on the design of disturbance-
free areas for waterbirds, particularly their size and
shape. Hill et al. (1997) quote a notional size of
200ha for a stillwater capable of supporting fixed
spatial or rotational zoning of activities through
the year, although they emphasise the fact that lit-
tle research has been done on this topic. They also
note that restriction of multiple-use amenity ac-
tivities, plus adequate conservation provision to
sites of 200 ha or larger would mean that there
would probably be fewer than 10 such waters in
the UK (see Box 5.8 for an example of successful
zonation at one of these sites). The area required
for individiual recreational activity varies with the
amount of disturbance it causes. This varies be-
tween 2 ha for angling to 15-20 ha for more dis-
turbing activities such as water skiing and sailing
(Spray 1997).

Nonetheless, there are many successful instances
of spatial zoning on smaller wetlands. For exam-
ple, Grice (1990) produced a valuable study of the
Lea Valley Broadwater Lake (Mid-Colne Valley
SSS1; England) where an approximately square
sanctuary area of around 450 metres each side
provides a refuge for 500+ moulting tufted ducks
from sailing activity. The reserve has a number of
islands with tall alder trees that provide additional
visual screening from sailing. When sailing is tak-
ing place the birds move away from the boats down
to the southern end of the refuge behind islands,
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meaning that much of the refuge is acting as a buffer
zone. This visual screen may make an otherwise
rather small refuge acceptable to the ducks and
one recommendation arising from the study is to
enlarge the sanctuary and to increase screening
by building more wooded islands, Grice (1990)
notes that, within Greater London, all other sites
of national importance for moulting tufted duck
are fairly large reservoirs with no sailing.

Fox & Madsen (1997) use the distance at which a
bird takes flight when approached by a human
(known as the “escape flight distance”) to estab-
lish optimal refuge sizes and shapes. They describe
three types of refuge area:

® core refuge (where virtually all distributional effects an
birds due to disturbance are excluded).

® buffer zone (where activities are proscribed but where dis-
turbance effects from outside the area are still manifest).

@ the rest of the reserve (where various recreational activi-
ties take place under management).

From their studies, Fox & Madsen (1997) conclude
the following

® refugia should be as large as possible and sited on high quality
habitat - taking into account target species concerned and
particularly their feeding and roosting requirements.

® refuge size and shape must effectively protect birds from
both prevailing and potential forms of disturbance; it should
have a minimum diameter of three times the escape flight
distance of the most sensitive species present.

@ the most effective refugia will be of regular {round/square)
shape, because the core area is buffered consistently by a
relatively long escape distance, minimising the potential
for disturbing influences along the edges. Long thin refugia,
therefore, will tend to be disproportionately affected by
such edge effects, as will strings of smaller refugia. A few
large refugia each with good habitat quality are, therefore,
better than more numerous smaller ones.

® any inner core area of a refuge should be at least as wide
in diameter as the escape flight distance of the most
sensilive species.

Similar guidelines developed with particular ref-
erence to wildfowling (Box 5.21) set out best prac-
tice that is probably more generally applicable to
refuge design.

Using studies of escape flight distance, Box 5.21
provides a rough indication of ideal refuge diam-
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eters for various waterbird species. Despite the
obvious problems with interpretation of flight dis-
tances from these various studies, it is possible to
gain an impression of useful refuge sizes for vari-
ous waterbirds both in terrestrial and aquatic situ-
ations. For areas where walkers disturb ducks, ref-
uge diameters of around a kilometre appear ap-
propriate. Where diving ducks are disturbed on
water by boats or wintering feeding goose flocks
are disturbed by nearby roads or by shooting, ref-
uge sizes of 1-2km may be more appropriate.
Clearly, these figures are based upon open sites;
the provision of screening or floating islands can
enable smaller refuges to be developed, although
MANAGEMENT FOR RECREATION & WATERBIRD

it should be remembered that aggregations of win-
tering waterbirds prefer large open waterbodies
(Tuite et al. 1984).

With regard to bait collection for angling on the
coast, spatial zonation may also prove effective.
The collection of bait has been shown to disturb
waterbirds to an unacceptable degree, and to cause
changes in coastal ecology. To alleviate the prob-
lem, Fowler (1992) recommended the introduction
of zoning to ensure the sustainable cropping of
the bait species, whilst also limiting habitat deg-
radation and disturbance. Also, the collection of
‘peeler’ and ‘soft’ crabs is facilitated in muddy
estuaries by artificial cover (boards, car tyres, efc.)
which crabs hide under and from which they can
easily be caught. Perhaps this concept could be
extended to other sites and an inexpensive, envi-
ronmentally acceptable form of ‘shelter’ devised
for people harvesting crabs. Zoning of bait collec-
tion on the coast should be encouraged amongst
angling clubs and integrated into the process of
Coastal Zone Management (see Box 5.6 and 5.7).

Spatial zoning of water sports is feasible on large
inland water complexes such as the Norfolk
Broads (England), River Shannon (Ireland) and
Loch Ness (Scotland). Indeed, there have been
many successful attempts at zonation of water-
craft. For example, at Chew Valley Lake (Avon,
England), the development of a sailing club had
little impact on waterbirds since it was carefully
confined to a limited deep-water zone (Vinicombe
1975). This also appears to be the case at Rutland
Water (England) (Appleton 1996). On linear wa-
terways, however, such as canals, spatial zoning
is often impractical (Murphy et al. 1995). Cross-
channel zoning can, however, be used on wide
rivers to protect sensitive areas, such as reed beds,
macrophyte communities or fish fry habitats.

The siting of visitor facilities can also be used to
spatially zone activities effectively. For example,
The Peak District Park Joint Planning Board (Eng-
land) have developed plans to gain agreements
between landowners, farmers, conservation and
access organisations on a strategy for pathway
planning, including the siting of car parks, toilets,
stiles and information boards. One of the aims is
to guide walkers away from sensitive wildlife ar-
eas, particularly breeding golden plovers (see e.g.
Yalden & Yalden 1989). On the Chatsworth Es-
tate (England) the concept of “access corridors’ has
been promoted, which also aims to channel walk-
ers away from sensitive wildlife areas.

CONSERVATION



5.3.1.6 Temporal zonation

Temporal zonation involves restrictions on the time
during which an activity can be practised. Al-
though in general it is less effective than spatial
zonation, it is nonetheless useful if used wisely.
Restrictions can be placed on, for example, the
hours or seasons during which an activity can be
practiced. With regard to recreation on wetlands,
temporal zonation is most evident in shooting and
fishing. However, agreements to curtail certain
activities at sensitive times can be arranged and
are becoming more common. For example,
following the work of Northumbrian Water and
Westerberg ef al. (1994), sailing was not allowed
on one reservoir important for wintering birds
during the winter months. On another site an
agreement was reached to curtail water-skiing
at the time when breeding Wigeon were
mostvulnerable.

In Britain, there was traditionally a close season
for stillwater coarse fishing running from 15 March
to 15 June each year, and research has shown that

MANAGEMENT

this was effective at maintaining higher numbers
of breeding birds than would be the case without
the close season (e.g. Tydeman 1977). However, this
statutory ban has recently been abolished, except
on certain SSSls. Fortunately, many environmen-
tally responsible fishing clubs have decided to re-
tain the traditional closed season, s0 as to ‘rest’ the
fishery and to give waterside nesting birds a chance
to breed. Also, fishing seasons at other sites have
been tailored te reduce impact on important
waterbird concentrations. For example, at Flanders
Moss (Scotland) temporal zoning of game fishing
minimises angler disturbance to an internation-
ally important roost of pink-footed geese (Pritchard
et al. 1992) (see also Box 5.23).

Shooting seasons have been long established in
many countries as a means of reducing impact on
quarry species. Generally speaking, shooting
should not begin until all juvenile waterbirds have
fledged (which in Europe corresponds to Septem-
ber in the north-east and October in the south-west)
and should close before disturbance significantly
affects breeding success (which roughly corre-

FOR RECREATION & WATERBIRD CONSERVATION



102

sponds to the end of January for most species in
Europe). Many countries, however, employ sea-
sons that occur well outside these dates, for exam-
ple there is no close season in Poland and in Ger-
many shooting occurs in every month except May
(Callaghan et al. 1995, 1997). Clearly, there is a
need for European countries to revise shooting sea-
sons so that they are based on clear ecological prin-
ciples and are internationally compatible.

In addition to traditional closed seasons in the UK
(and similarly in some other parts of Europe), leg-
islation enables a temporary suspension of shoot-
ing during ‘emergency periods’. This has allowed
a mechanism to be developed in the UK for sus-
pending waterbird shooting during periods of pro-
longed severe winter weather. Under current pro-
cedures, voluntary restraint is called for after seven
days and a statutory ban imposed after 14 days of
continuous freezing weather. Depending on where
the weather is most severe, the ban may cover Eng-
land and Wales, Scotland or the whole of Britain.
It lasts for seven days after the amelioration of the
weather. The ban is imposed in particular to avoid
unnecessary disturbance to both quarry and non-
quarry species of waterfowl, as well as to avoid
excessive shooting bags of quarry species where
these suffer from lack of food. The imposition of
bans is reviewed by Stroud (1992a). As yet, there
is no international coordination of such bans in
Europe, although it would be wise so as to prevent

potential increases in harvest of birds displaced
from iced-up neighboring regions.

Shooting at night can seriously disturb roosting
waterbirds (Mudge 1989) and is therefore banned
in most developed countries, although not Britain.
Many angling clubs have banned night fishing on
their waters although it is allowed in some circum-
stances since it is a key time to catch some species.

5.3.2 Participant & equipmen! management
5.3.2.1 Codes of conduct

InMay 1991, the Central Council for Physical Rec-
reation, a forum for recreational governing bodies
in England, published a policy statement on sport
and the environment, in which it urged its con-
stituent bodies to develop codes of practice which
promoted sustainable use of the environment.
Many governing bodies of recreation have now
developed such codes in an attempt to reduce the
impact of their activity on the environment (Box
5.24). These vary in quality, and in general deal
with operational, legal and safety issues, while
environmental issues are less fully covered. Also,
the vigour with which governing bodies promote
their codes varies greatly (Elson et al. 1995). These
codes are easy and cheap to produce, and there is
widespread evidence that such voluntary meth-
ods can be an effective way of managing recrea-
tion, particularly because lack of coercion elicits a
positive response from affiliated participants
(Elson ef al. 1995). Fishing owners can draw up or
adopt codes and demand that lessees follow them.
This can be complemented through educationand
interpretation (section 5.3.2.3) and patrolling (sec-
tion 5.3.2.5). The main problem arises with non-
affiliated participants, who are not bound in any
way by the codes and may not even be aware they
exist. Also, codes can soon become out-dated with
changes in law, policy and technology.

Supplementary codes for particular regions, types
of sites or environments can be useful, as can
detailed site-level codes. For example, on the
Crouch Estuary (England) codes of practice have
promoted “self-policing” amongst water ski en-
thusiasts, which has been particularly successful

(Elson ef al. 1995).

5.3.2.2 Compensalion

Individuals, or the organisations to which they
belong, can be made to compensate for their dam-
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aging activities (the “polluter pays” principle).

ted recreatlonal govermng '_ e oo ben thetmmmik

bodiesin the UK

@ financial pznalties;
® restoration activities;

® provision of alternative habitat.

The first is the most commonly used, since it is the
easiest to establish and manage. But it can often
be ineffective if not adequately advertised and en-
forced, or if the magnitude of the penalty is insuf-
ficient. The other two compensation schemes may
offer scope for development, but as yet are not
widely used in recreation management on and
around wetlands. Their use could include, for
example, angling clubs being charged to dredge
fishing swims on a periodic basis to remove dis-
carded tackle and other litter, or through the pro-
vision and maintenance of fishing platforms (or
“pegs”) in areas suffering from bank-side erosion. 103
In one major example, the flooding of Cardiff Bay,
the scheme was allowed to go ahead after a com-
mitment had been made to create other wetlands
areas in the region as compensation. Similarly, in
sensitive areas suffering from disturbance, recrea-
tional bodies can be made to fund, for example,
landforming to create screens. And in areas where
there has been an irretrievable loss of habitat qual-
ity, they can be charged to fund the provision of
alternative habitat, either within the site or as an
extension to it. The possibilities are varied, but
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should be managed in a sensitive way that
avoids conflict.

5.3.2.3 Education and interpretation

Education and interpretation are probably the
most under-used methods for reducing conflict
between recreation and waterbirds, but ones that
can be effective in substantially reducing or remov-
ing most of the associated problems. For example,
hunting mortality of the globally threatened and
strictly protected freckled duck of Australia was
reduced significantly in part through the estab-
lishment of waterfowl identification tests for hunt-
ers (using videos) along with other education ma-
terial (see Callaghan et al. 1995, 1997 for further
discussion).

To be effective, careful thought and planning needs
to be given to the type of education and interpreta-
tion media to be used and the messages to be de-
livered. Simply producing a free leaflet, for exam-
ple, is not a guarantee that anybody will read it
and research shows that the contrary is usually
the rule (Ham 1992).

Thankfully, environmental interpretation has de-
veloped rapidly in recent years, most notably in
the USA. A significant result has been the produc-
tion of a number of excellent guidebooks that pro-
vide a wide range of ideas for the management of
recreation on and around wetlands (e.g. Hawkins
1991; Ham 1992).

Encouragingly, experience has shown that in
many cases even very modest budgets can fund
the production of highly effective interpretation,
given careful planning (Ham 1992). For example,
a series of signs led to an estimated 90% reduction
in the accidental disturbance of nesting slavonian
grebes at a Scottish site (NCC/RSPB 1988). See
also Box 5.25.

5.3.2.4 Participant limitation

Wetland sites may have a threshold or carrying
capacity beyond which the intensity of recreation
causes environmental damage. Once all other
management techniques have been exhausted,
techniques should be used to reduce the number
of participants pursuing an activity to below the
threshold level. Leisure activities tend to lend
themselves well to this approach, particularly at
smaller sites or in areas with restricted access
points. Limitation of participants is commonly
used in angling, shooting and water sports, and is
often imposed voluntarily by the participants them-
selves. For example, organized hunting groups
commonly restrict participant numbers to improve
hunting success.

In addition, time tickets are being used increas-
ingly, whereby participants are limited to a period
of time during which they pursue a particular ac-
tivity. This has the added advantage of allowing
a greater number of participants in total, and hence
sharing the value of wetlands more equitably.

5.3.2.5 Patrolling

Many of the management techniques described in
this chapter can only be effective if supported by
adequate patrolling. In particular, this is relevant
to spatial and temporal zonation, codes of con-
duct, participant limitation and regulation of rec-
reational equipment. However, patrolling can be
expensive and often needs to be carried out inten-
sively at sites that attract large numbers of visi-
tors. Hence, budget constraints often limit the ef-
fectiveness of patrols. A possible answer to this
problem is voluntary wardening. For example, on
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the Dee Estuary (England) volunteers were enlisted
to intercept and talk to informal recreation partici-
pants, especially on very high tides when the beach
was narrow and the people most likely to walk
close to roosting shorebirds. They distributed ex-
planatory leaflets on bird disturbance and asked
people to use pathways behind the beach out of
sight of the birds (Kirby et al. 1993). The numbers
of shorebirds increased, as did the numbers of visi-
tors and types of beach recreation. It remains pos-
sible that other factors, perhaps operating at the
whole-estuary scale, caused the increase in
shorebirds. However, the voluntary wardening
and public educational programme improved pub-
lic perception of the birds and their roosting needs.

5.3.2.6 Restriction/modilication ol equipment

Restriction and/ or modification of the use and type
of recreational equipment are often necessary to
reduce problems for waterbirds and other wild-
life, in particular amidst rapid technological ad-
vances. For example, electrically powered engines
on boats are being introduced on some waterways
where adequate battery charging facilities are
available. These cause no direct pollution and are

popular with boat users because of their quiet op-
eration. Batteries need to be recharged every 2-3
days, but this frequency should be lengthened with
progress in battery technology (IWAAC1983; NRA
1994b). Also, short, full bows produce high waves,
and so the use of long, fine bows can reduce wave
wash without further restrictions on boat speed.
However, irrespective of hull design, speeds be-
yond 5 mph on rivers and canals cause waves likely
to damage banks (and moored craft) (NRA 1994b).

In many countries, the poisoning of waterbirds
from spent gunshot pellets and discarded fishing
weights have been a high profile issue over recent
years. Despite considerable effort to manage this
problem, the only proven solution is a statutory
ban on the sale of lead shot with a corresponding
replacement by non-toxic alternatives. Fortunately,
the latter are widely available at reasonable cost,
so there is little excuse for the continued use of
lead shot in angling and shooting. But even fol-
lowing transition to non-toxic alternatives, lead
shot remains in wetland sediments for many years.
Hence, lead poisoning will only disappear slowly,
given the practical impossibility of removing it
from the sediment.

MANAGEMENT FOR RECREATION & WATERBIRD CONSERVATION
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6. CONCLUSIONS AND RECOMMENDATIONS

In response to growing public and political con-
cern for the environment, there are now extensive
frameworks of statutory and non-statutory meas-
ures for the conservation of waterbirds and
wetlands in most developed countries, and to an
increasing extent, in developing countries. Rec-
reation on and around wetlands has affected and
impacted on waterbirds (and other wildlife) in a
variety of negative ways and to various degrees.
At the same time, at many sites, the careful de-
sign, creation and management of habitat have
resulted in benefits for both wildlife and recrea-
tional users (e.g. Appleton 1993). The demand for
recreation will continue to increase as human
populations and their affluence grows, and gov-
ernment and private companies see the value to
people’s health and their own image of encourag-
ing access and participation in sport. Resolving
the numerous problems is neither easy nor cheap.
Nonetheless, we need to conserve and where pos-
sible enhance the present wetland resource so that
present and future generations may reap the nu-
merous

benefits.

A wide variety of management techniques are
available for integrating recreation and waterbird
conservation. A few have been the subject of rigor-
ous scientific studies, such as spatial zonation to
reduce shooting disturbance (e.g. Madsen
1998aé&b), but most others have been given little
objective scrutiny, for example the use of educa-
tion and interpretation to promote best practice
on a voluntary basis. Thus, management will of-
ten be based on inadequate information and hence
a good deal of pragmatism. But from a more opti-
mistic point of view, there is considerable scope
for experimental management to fill knowledge
gaps and significantly advance ecologically sus-
tainable recreation.

Encouragingly, “win : win” scenarios in recrea-
tion and waterbird conservation are increasingly
evident. For example, shooting and conservation
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bodies in Denmark have agreed the establishment
of a network of 55 waterfowl refuges that should
improve both hunting and waterfowl conservation
opportunities (see Callaghan et al. 1995, 1997 for
discussion). Also, there are many examples of rec-
reation bodies instigating wetland creation, resto-
ration and protection programmes, and where
these are managed sensitively there are often sub-
stantial benefits to waterbirds and other wildlife.

Recognising growing commitment to ecologically
sustainable recreation on and around wetlands,
we make the following recommendations:

Management framework

® planning and management of wetlands should be fully inte-
grated with all relevant policies to reduce conflict and
optimise the value of these habitats for both recreation and
waterbirds;

® slakeholder consultations and involvement at all stages is
an essential element of oblaining consensus:

® the growth of recreation should be managed and evaluated
carefully so that its effects and impacts on waterbirds and
other wildlife are minimised, in particular through cost-ben-
efit analyses and environmental Impact assessments that
incorporate the best possible environmental information:

® the Precautionary Principle should be applied where there
is uncertainty and potentially serious risks lo waterbirds
and other wildlite from recreation.

Habitat management
® management should focus on creating conditions typical of
the region and hence habitat that can support a natural

assemblage of flora and fauna;

® management should avoid creating large areas of habitat
tailored to suit a few targel species;

® the application of fertilizers and lime in an attempt to in-
crease productivity and pH should be avoided.



control of vegetation should be limited as much as possi-
ble and confined to lale summer and autumn;

water levels should be manipulated sensitively, ideally by
mimicking natural conditions;

the application of poisons, such as piscicides and herbi-
cides, should be avoided as far as possible;

bank revetment should use natural materials such as wil-
low or alder where possible;

buffer zones should be created wherever possible, espe-
cially bordering sensilive areas {including whole siles).

Landscape design

® wetlands should be designed to reduce the likelihood of

conflict between recreation and waterbirds, for example
including:

- habitat corridors (to facilitate wildlife
movement across recrealional areas);

islands, channels, earth mounds {bunds),
bays, hedges and peninsulas (o help zone aclivities
and reduce disturbance).

Species management

wherever possible, management of species should be
based at the population level, in particular with a focus on
periods of stress in the annual cycle;

introduction of exatic species should be stopped excepl in
special circumstances, such as rainbow trout in enclosed
waters, and populations that have arisen from this aclivity
should be controlled in problem areas;

stocking of species should be discouraged, and populations
that have arisen from this activity should be controlled in
prablem areas;

rather than stecking fish, management of habitatl to im-
prove the breeding success of fish already present should
be considered;

where fish stocking is planned, actions shouid include:

- attainment of written consent from the
appropriate authority €.g. the Environment Agency in
England and Wales;
- an assessment of what species and numbers
currently occur;
restriction to stocking those species present;
- prevention of stacking at a scale that causes
adverse effects on native flora and fauna;
- only stocking bottom-feeding fish, such as
bream and carp, at low densilies (or not at all);
insurance that predatory fish are part of the
fish community where possibie;

regular removal of adult fish, particularly
boltom-feeding species, where high stock densilies
damage habitats;
- avoidance of stocking that requires additional
management, such as fertilizer application or feeding
fish;
- no release of nen-native spacies {with the
exception of rainbow trout in some circumstances).

® in algae-dominated wetlands, temporary fish-removal should

be considered, or otherwise the addition of submerged
brushwood bundles combined with the careful applization
of barlay straw;

where conflict between piscivorous birds and fishery/an-
gling interests exists, actions should include:

seeking advice from e.g. DEFRA or the
Environment Agency;
- confirmation that a real problem exists;
- quantification of the scale of the problem;
- measurement or estimation of variables that
may affect the prablem from a baseline before it arose;
- where possible, manipulation of variables
other than bird numbers that may be the cause of the
problem;
- when it is beyond reasonable doubt that
piscivorous birds are the cause of the problem,
management should focus on fish stocks (e.g. stock
ing of larger fish or stocking during times of lowest
densities of piscivorous birds) andfor birds (e.g. scar
ing using gun-shots, flares, boats, efc., or shooting
individuals [2 government licence is needed in most
countries, including Brilain]),

Maonitoring and research

® scientists should embrace guidance on improving research

methods and standards for research on recreational effects
and impacts (see Box 6.1, 6..2).

the research agenda is extensive but research that will
result in better information for planners and wetland man-
agers in the future should be a high prierity for research
(see suggested topics in Box 6.2).

Spatial zonation

@ zoning for both conservation and recreation should be at a

strategic regional level as well as at site level

® zoning of protected sites critical for the maintenance of

waterbird populations should be expanded and maintained;

® zones set aside for waterbirds should contain habitat that

provides adequately for their needs, especially with re-
gard to feeding, nesting, roosting and moulting;
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@ disturbance-free zones should be as large as possible, or
at least three times the escape flight distance of the most
sensitive species present (see Box 5.21);

@ disturbance-free zones should be circular (as opposed to
linear) and the inner core area should be at least as wide in
diameter as the escape flight distance of the most sensi-
five species present (see Box 5.21);

® where the creation of adeguately large disturbance-free
zones is impractical, the construction of landforms such as
peninsulas, islands and earth bunds should be used fo
screen noise and visual stimuli;

® visitor facililies such as car parks, toilets, paths and infor-
mation boards should be sited carefully in order to retain or
create disturbance-free zones,

Temporal zonation

® recreational activities should be zoned through time to re-
duce their effects and impacts on waterbirds and other
wildlife, which should be coordinated internationally when
needed;

® Recreational activity during the waterbird-breeding season
should be discouraged;

® shooling should net begin until all juvenile waterbirds have
fledged, for example September (north-east Europe) or
October (south-west Europe), and should close before their
breeding success is impacted significantly, for example
the end of January for most European species;

@ limitations on the number of days sach week an actlivity
can be practised should be considered,

@ temporary suspension of recreational aclivities during un-
predictable critical periods for waterbirds, such as pro-
longed severe winter weather, should be encouraged,

® night-time recreational activities should be discouraged,
e.g. shooling, bail digging efe.

Codes of conduct

@ codes of conduct should be further developed, with par-
ticular attention to measures that reduce the effects and
impacts of recreation on walerbirds and other wildlife;

® codes of conduct should be reviewed al least avery 5
years and updaled as reguired;

® adequate implemeniation of codes of conduct should be
encouraged (e.g. through education and interpretation, and
patrolling}, especially by relevant governing bodies.

Compensation

® parties responsible for any environmental damage should
be made to pay the full costs of their activities (the “pol-
luter pays™ principle). Charging parties with the following
should be considered:

- financial penalties of adequate measure,
advertisement and enforcement;

- full restoration of damaged areas;
provision of alternative, adequate habital.

Education and interpretation

® education and interpretation should be encouraged and the
media and messages used should be planned carefully.
Topics for such development include:

the value of waterbirds and wetlands;
the environmental impacts and effects of
recreation and possible sclutions;
proficiency tests for shooting, including bird
identification;
implementation and development of codes
of conduct;
acologically sustainable management of
fish stocks;

- management of conflict between fisheries/
anglers and piscivorous birds;
habitat management.

Participant limitation

® once all other management techniques have been ex-
hausted, techniques should be used to reduce the number
of participants pursuing an aclivity to a level not exceed-
ing the ecological carrying capacity of the area;

® time tickets should be encouraged as a means of limiting
the number of participants at any particular time.

Patrolling

® regular patrols of problem areas should be encouraged,
especially to implement management lechnigues such as
spatial and temporal zonation, codes of conduct, partici-
pant limitation and regulation of recreational equipment;

® where resources are |imiting, voluntary patrolling should
be encouraged.

Regulation/modification of equipment

® restriction and modification of the use and type of equip-
ment used in recreation should be reviewed frequently, in
light of rapid advances in technology. In particular:

- lead shot in gun cartridges and angling should
be banned and replaced by non-toxic alterna
fives;
mechanical bail digging equipment should
be discouraged;

. motor boat speeds on rivers and canals
should not exceed 5§ mph;

- use of boats with thin, fine bows and
electrically powered engines should be en-
couraged.
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Appendix 1: Scientific names of species

mentioned in the text

BIRD

Arctic tern

Aquatic warbler
Avocet

Bald eagle
Bar-tailed godwit
Barnacle goose
Bean goose
Bearded reedling
Bewick's swan
Bitten
Black-headed qull
Black-necked grebe
Black-tailed godwit
Black-throated diver
Blackbird

Brent goose
Canada goose
Canvasback
Cettl's warbler
Chaffinch
Common gull
Common sandpiper
Common scoter
Common lem

Coot

Cormorant

Crane

Curlew

Curlew sandpiper
Dipper

Dunlin

Eider

Eygptian goose
Gadwall
Garganey

Golden eagle
Golden plover
Goldeneye
Goosander

Great black-backed gull
Greal crested grebe
Green sandpiper
Greenshank

Grey heron

Grey plover

Grey wagtail
Greylag goose
Herring gull

House sparrow
Jack snipe

Kentish plover

APPENDIX T

Scientific name

Stema paradisaea
Acrocephaius paludicola
Recurvirostra avoselta
Haliaeetus leucocephalus
Limosa lapponica
Branta leucopsis
Anser fabalis

Panurus biarmicus
Cygnus bewickii
Botaurus stellaris
Larus ridibundus
Podiceps nigricollis
Limosa limosa

Gavia arctica

Turdus meruia

Brania bemnicla

Branta canadensis
Aythya valisineria
Cettia catti

Fringilla coelebs

Larus canus

Tringa hypoleucos
Melanitta nigra

Sterna hirundo

Fulica atra
Phalacrocorax carbo
Grus grus

Numenius arquata
Calidris ferruginea
Cinclus c. gularis
Calidris alpina
Somateria mollissima
Alopochen aegypliacus
Anas strepera

Anas querquedula
Aguila chrysaetos
Pluvialis a. apricaria
Bucephala clanguia
Mergus merganser
Larus marinus
Podiceps cristalus
Tringa ochiropus

Tringa nebularia

Ardea cinerea

Pluvialis squatarola
Motacilla cinerea
Anser anser

Larus a. argentaius
Passer domesticus
Lymnocryptes minimus
Charadrius alexandrinus

BIRD

Kingfisher
Kittiwake

Knat

Lapland bunting
Lapwing

Lesser black-backed qull
Lesser scaup
Little grebe

Little ringed plover
Little tern
Long-ailed duck
Mallard

Mandarin

Marsh harrier
Marsh warbler
Mediterransan gull
Moorhen

Mute swan
Osprey
Oystercatcher
Pied/white wagtall
Pink-footed goose
Pintail

Pochard

Purple sandpiper
Red-breasted merganser
Red-crested pochard
Red-necked grebe
Red-necked phalarope
Red-throated diver
Redhead
Redshank

Reed bunting
Reed warbler
Ringed plover
Rock pipit
Roseate tem
Ruddy duck

Ruff

Sand marlin
Sanderling
Sandwich tern
Savi's warbler
Scaup

Sedge warbler
Shelduck
Shorelark
Shoveler
Slavonian grebe
Smew

Snipe

Scientific name

Alcedo aithis

Rissa tridactyla
Calidris canutus
Calcarius lapponicus
Vanellus vanellus
Larus fuscus

Aythya affinis
Tachybaplus ruficollis
Charadrius dubius
Stema albifrons
Clangula hyemalis
Anas platyrhynchos
Aix galericulata

Circus aeruginosa
Acrocephalus palustris
Larus melanocephalus
Gallinula chloropus
Cygnus olor

Pandion haliaetus
Haematopus ostrafequs
Motacilta alba

Anser brachyrhynchus
Anas acufa

Aythya ferina

Calidris maritima
Mergus serrator

Neila rufina

Podiceps grisegena
Phalargpus lobatus
Gavia stellata

Aythya americana
Tringa totanus
Emberiza schoeniclus
Acrocephalus scirpaceus
Charadrius hialicula
Anthus petrosus
Sterna dougallii
Oxyura jamaicensis
Phifemachus pugnax
Riparia riparia

Calidris atba

Sterna sandvicensis
Locustelfa luscinioides
Aythya marila
Acrocephalus schoenobaenus
Tadorna tadorma
Eremophila alpestris
Anas clypeata
Podiceps auritus
Mergus afbellus
Gallinago gaflinago



BIRD

Snow bunting
Snow goose
Spotted crake
Spotled redshank
Teal

Temminck's stint
Tufted duck
Tumnstone

Twite

Velvel scoter
Water rail
Whimbrel
White-billed diver
White-fronted goose
Whaooper swan
Wigeon

Wood sandpiper
Wren

Yellow wagtail

INVERTEBRATES

Brine shrimp

Fen raft spider

Great silver diving beetle
Hairy dragonfly
Harbour ragworm
King ragworm
Limnetic fairy shrimp
Lugworm

Peeling edible crab
Shore crab

Variable damselfly
Velvet swimming crab
White ragworm

MAMMALS
Fox
Mink

FISHES
Ameirurid catfish
Arclic char

Asp

Barbel

Big-head carp
Big-mouth buffalo
Bitterling

Blageon

Blue bream
Brock trout
Brown trout
Burbot

Char

Chinese black carp
Chub

Common bream
Common carp
Crucian carp
Dace

Danubian catfish/Wels
Danubian bleak
Eel

Scientific name

Plecirophenax nivalis
Anser caerulescans
Porzana porzana

Tringa erythropus

Anas crecca

Calidris temmincki
Aythya fuligula
Arenafia interpres
Acanthis flavirostris
Melanitfa fusca

Rallus aquaticus
Numenius phaeopus
Gavia adamsif

Anser albifrons

Cygnus cygnus

Anas penelope

Tringa glareoia
Troglodyles troglodytes
Motacilla flava avissina

Scientific name

Artemia salina
Dolomedes plantarius
Hydrophilus piceus
Brachytron pralense
Nereis diversicolor
Nereis virens
Polyartemia forcipata
Arenicola marina
Cancer pagurus
Carcinus maenas
Coenagrion pulchelium
Macropipus puber
Nephihys caeca

Scientific name
Vulpes vulpes
Mustela vison

Scientific name
Ameiurus catus
Salvelinus alpinus
ASpius aspius
Barbus barbus
Aristichthus nobilis
Ictiobus cypringlius
Rhodeus sericetis
Leuciscus souffia
Abramis balferus
Salvelinus fontinalis
Salmo lrutla

Lota fola

Salvelinus alpinus
Mylopharyngodon piceus
Leuciscus cephalus
Abramis brama
Cyprinus carpio
Carassius carassius
Leueiscus leuciscus
Silurus glanis
Chalcaburnus chalcoides
Anguiia anguilla

FISHES

Golden orfe
Goldfish

Grass carp
Grayling

Gudgeon
Landlocked salmon
Large-mouth bass
Mediterranean barbel
Mosquitofish
Nase

Nile perch

Pacific salmon
Pacific trout
Paddlefish

Perch

Pike
Pike-perch/Zander
Pumpkinseed
Rainbow trout
Roach

Rock bass

Rudd

Salmon
Schneider

Sea trout

Silver carp
Steelhead

Sterlet

Sturgeon

Tench

Top-mouth gudgeon
Toxostome

Vimba

Walleye

Wels catfish

PLANTS

Alder

Burreed

Canadian pondweed
Creeping bent

Curled pondweed
Fennel pondweed
Flexible naiad
Floating water-plantain
Fool's water-cress
Grass-wrack pondweed
Norfolk reed

Reed canary grass
Rigid hormwort

Sago pondweed
Sharp-leaved pondweed
Shore weed

Spiked water-milfoil
Water celery

Waler cress

Water crowfoot
Wigeon grass

Yeliow water lily

Scientific name

Leuciscus idus
Carassius auratus
Clenopharyngodon idella
Thymaifus thymallus
Gobio gobio

Salmo salar

Micropterus saimoides
Barbus meridionalis
Gambusia affinis
Chondrostoma nasus
Lates niloticus
Oncorhynehus (5 spp)
Salmo gairdnier
Polydon spathula

Perca fluvialilis

Esox lucius
Stizostedion lucioperca
Lepomis gibbosus
Salmo gairdneri

Rutilus rutilus
Ambiloplites rupestris
Scardinius erythropthaimus
Salmo salar
Alburnoides bipunctatus
Salmo trutta
Hypophihalmichthys malitrix
Onchorhynchus mykiss
Acipenser ruthenus
Acipenser sturio

Tinca tinca
Pseudoraspora parva
Chondrostoma toxostoma
Vimba vimba
Stizostedion vitreum
Stlurus gianis

Scientific name

Alnus glufinosa
Sparganium emersum
Elodea canadensis
Agroslis stofonifera
Potamogelon crispus
Potamogeton pectinatus
Najas flexilis

Luronium natans

Apium nodifiorum
Potamogeton compressus
Phragmites communis
Phalaris arundinacea
Ceratophyllum demersum
Potamogeton pectinaius
Polamogeton acutifolius
Littorelfa uniflora
Myriophylum spicatum
Berula erecta

Rorippa nasturtium-aquaticum
Ranunculus spp.

Ruppia maritime

Nuphar lutea

APPENDIX



112

Appendix 2: Contacts in the UK

Organisation

Anglers' Conservation
Association

Association of Stillwater
Game Fishery Managers

Atlantic Salmon Trust

British Association for
Shooting & Conservation

British Canoe Union
British Federation of Sand
& Land Yachi Clubs

British Omithologist's Union
British Sub-aqua Club
British Trust for Conservation

Volunteers

British Trust for Ornithology

British Water Ski Federation

Centre for Aguatic Plant
Management

Commercial Coarse
Fisheries Association

Countryside Agency

Countryside Council
for Wales

Departmenl of Environment,
Transport and the Reglons
(now Department for
Environment, Food and
Rural Affairs)

Department of Agriculture
and Rural Development

(Northern Ireland)

English Nature

APPENDIX 2

Main address

Shelford Dairy, Shelford, Farm,
Aldermaston, Reading RG7 4NB

ula

Maulin, Pitlechry, Perthshire

Marford Mill, Rossett,
Nr Wrexham, Clwyd, LL12 OHL

Adbolton Lane, West Bridgford,
Nottinghamshire, NG2 5AS.

9 Derwent Park, Wheldrake,
York Y04 BAT.

cfo Natural Histery Museum,
Akeman St., Tring, Herts. HP23 6AP

Telford Quay, South Pier Road,
Ellesmere Port, Cheshire CHES 2FL

36 St Mary's Street, Wallingford,
Oxfordshire OX10 OEU

The Nunnery, Thetford, Norfolk,
1P24 2PV

390 City Road, London EC1V 2QA

Broadmoor Lane, Sonning,
Nr Reading, Berks RG4 6TH

Tingrith Fishery, Tingrith,
Bedfordshire MK17 SEW

John Dower House, Crescent Place,
Cheltenham, GL50 3RA.

Plas Penrhos, Fford Penrhos,
Bangor, LL37 2LQ

European Wildlife Division,
Room 108, Temple Quay House,
2 The Square, Bristol BS1 BEB.

Dundonald House, Upper Newtonards
Road, Belfast BT4 35B

Northminster House, Peterborough,
PE1 1UA

Telephone

0118 971 4770

ufa

01796 473 239

01244 573 000

0115 982 1100

01904 448 618

01442 890 080

0151 350 6200

01491 839 766

01842 750 050

020 7833 2855

01189 690 072

01525 714012

01242 521 384

01248 370 444

0117 372 6236

02890 424 999

01733 455 000

Web Address

www.icclaw.com

www.fisheries.co.uk

www_atlanticsalmontrust.org

www.basc.org.uk

www.bcu.org.uk

www.britishlandsailing.org.uk

www _bou.org.uk

www.bsac.com

www.bectv.org.uk

www.bto.org.uk

www.britishwaterski.co.uk

www.aguatic_freeserve.co.uk

www.fisheries.co.uk/ccfa

www.countryside gov.uk

www.cow.gov.uk

www.defra.gov.uk

www.dani.gov.uk

www.english-nature.org.uk



Organisation

Environment Agency

Game Conservancy Trust
Joint Nature Conservation
Committee

Institute of Fisheries
Management

Inland Waterways Amenities
Advisory Council

Ministry of Agriculture,
Fisheries and Food (now
DEFRA)

Just Ecology

National Association

of Specialist Anglers

The Mational Trust

National Trust for Scotland

National Federation of Anglers

The River Restoralion Centre

Royal Saciety for the
Protection of Birds

Royal Yachling Association

Salmon and Trout Association

Scottish Nafional Heritage

Specialist Anglers’
Conservalion Group

Water UK

Welsh Salmon and Trout
Angling Association

The Wildfowl & Wetlands Trust

Wildlife Trusts

Main address

Rio House, Waterside Drive,
Aztec West, Almondsbury,
Bristol BS12 4UD.

Fordingbridge, Hampshire,
SP8 1EF

Monkstone house, City Road,
Peterborough PE1 1JY.

See DEFRA

See DEFRA

See DEFRA
The Old Wheelwrights, Ham,
Berkeley, Gloucestershire GL13 8QJ

2 The Queensway, Old Dalby,
Leicestershire LE14 3QH

Estates Department, 33 Sheep Street,
Cirencester, Glos. GL7 1RQ.

28 Charlotte Square, Edinburgh EH2 4ET

Halliday House, Eginton Junctlion,
Derbyshire DEE5 6GU

Silsoe Campus, Silsoe, Beds MK45 4DT
The Lodge, Sandy, Beds SG19 2DL

4 Eaton Close, Beeston,
Nottinghamshire NG8 2WB

Fishmongers Hall, London Bridge,
London EC4R SEL

12 Hope Terrace, Edinburgh EHY 2A8

Telephone

01454 624 400

01425 652 381

01733 562 626

01453 811780

01664 822 200

01285 651 818

0131 243 9300

01283 734 735

01525 863 341

01767 680 551

0115 917 6995

020 7283 5838

0131 447 4784

See National Association of Specialist Anglers

1 Queen Anne's Gate, London SW1H 9BT 0171 344 1817

Swyn Teifi, Pontrhydfendigaid, Ystrad Meirig,

Ceredigion 3Y25 6EF
Slimbridge, Gloucestershire, GL2 TBT

The Kiln, Watarside, Mather Road,
Newark, Nottinghamshire NG24 1WT

01453 891 900

0870 0367711

Web Address

www.environment-agency.gov.uk

www.gct.org.uk

www._jncc.gov.uk

www.justecology.co.uk

www.cygnat.co.ukiukfw/nasa

www.nationaltrust.org.uk

www.nts.org.uk

www.lhe-nfa.org.uk

www.qest.demon.co.uklrre

www.rspb.org.uk

WWWw.rya.org.uk

www.salmon-troul.org

www.snh.org.uk

www. water.org.uk

www fishing-in-wales.com/wstaa

www. wwi.org.uk

www . wildlifetrusts org
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