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uction

The wetlands of the Mediterrancan are widely
acknowledged to be vital for wildlife. The deltas, lakes,
marshes and lagoons support internationally important
populations of colonial waterbirds,

However, as toudsm and industry continue (o expod amd human
populations increase, the pressures upon the natunl environment,
particubarly wetlands and their bird popolations, go on unabaed

Cobonil winterbirds ire those species which breed communally: for
example, herons, spoonhills, famingoes, termns, cormormnts ancd
pelicans. Often large, noisy and smelly assemblages of spectacular
hircks, colonies cun number anything from just a few pairs o thousands
of individuals. Depending on the speces, breeding sites will be wall
trees, slands, copses or reedbeds




12

A eolony of tree-netting white
sioeks In Tarkey

Colonial waterhinds pose very specific managemont problems, In
contrast o dispersed breeders such

as ducks, the loss aof a single
lrevcling site can result in e loss of 2 whole population, pamicularly
whene altermative, suitable sites are unnvallable, When o site is lost, the
mitunl inclination of a wildlife manager is w0 seck o replice it
Hevweever, numerons problerns oy be encountered along the way

Thie aim of this booklet i (o help the maniger o solve them.

Tes heelp sescure o place for these birds in this increasingly hostle world,
conseration onginisations have already compiled extensive dot on the
constraction of arificia) nest sites for many species, colonial or
otherwise, and produced interesting case studies

This experience has been acguired mainly in the USA, the UK and in
northern Europe, As an increasing number of people (e researchers,
milire reserve managers, civil servans) become invalved in colonial
waterbird munagement in the Meditermnean, there is o need o

synthesize the informarion essentil 1o the management of nest sites,
and to make it available w the conservation comminity

B b | B,

Introduction

To be of real conservation value, any plan for an anificial nest site must
tike into gocount o wide runge of factors, such as the bology of the
speecies in question, the local human context and the local hydrology.
All these elements should be considered before a decision is made 1o
creite a site.

The table on page 14 lists the 31 species of colonial waterbinds in the
Mediterrancan region which ane dealt with in this bookler, Strict
sethinds such as shestraatens, petrels and the shag are not included as
their ecalogy differs extensively from that of species living in inland and
coastal wetlinds. One species, the white stork, has been included
despite its varible nesting habits (see hox),

In addhinion 1o these 31 species, the western reel heron has been
reconded nesting in mixed pairs with the litde egret in colonies in Spain
anel France, and the roseate term brecds occasionally in Spain,

The Medirerranean is here considerad in the broad sense, taking in all
of Portugal, Moroceo and former Yugoskivia, the Meditermnean pans of
France and Egypt (excluding the Red Sea), and all other countries tha
have a Meditermnean coastline,

Is the white stork
a colonial waterbird?

nests o colonies of 65=75 pairs, sometimes

The white stork is not strictly o wetling bird mixed in with other waterbirds (egrets,

since it can forage in both wet and dry hertns) or even terrestrial species (rvens,
habitats; and neither is it strictly colonial. FaLploars .

A census in Spain! in 1984 showed 1 wide The white stork can therelore be regarded as
range of hreeding patterns, from tsolated a facultative colonial waterbird

1= Aftor Loczaro et al., 1956
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The glossy s is orse of the last
viudied cofonial waterbinds in the
Mediterranean. it's ecological
requirements are litthe known.

Introduction

A sound understanding of the equinements of colonil waterbinds s a
prresreuisite toany conservation action. The fimt chapler “Chasicteristics
and funtioning ol o breeding colony” therefore reviews the faoors which
determine suecessful hreeding in colonial watethinds

The key question as 1o when the creation of an anificul ness-site is
justificd s debated in the second chapter, which also includes a review
of the: factors, hiological and otherwise, that mest be congidened when
planning to drederente an antificial nest site for colonial waterbires, The
second chaprer “Some principles before creating o new colony site” also
includes a checklist of the key points thar have 1o be assessed ina
feasibility study before any implementition,

Lasthy, thee third chapter “Technical fact-sheets” presents o guice,
including technical dota sheets, wo the creation of artificial nest siees.

It st e emphasised that current information on Meditersnean
colomial warerhards s by no means complete. While grester flamingoes
ardl herons have been saudied in depth for decides in Spain, southern
France and Greece, dat on dses, waders and cormornts is much less
comprehensive. Spoonbills, pelicans, gulls and terns Bl between these
two cxiremes, with studies being mose recent bat already bringing very
vitligshle results, These differences are rellected in the reviews and
examples which follow.

BALE Dlewis-innt f M



Characteristics and
functioning of a
breeding colony

Cobonies are not distributed
at random. Sites are
carefully selected by the
birds to satishy their
requirements,

Tha cattle egret is carrantly
ipanding rapidly in the Westem
Mediterransan and in Europe.

The colony site is the location where nests occur in close
association. The birds gathered in such a site form the
colony. Colonies are organized by various types of social

interactions, for example stimulations and flocking
behaviour,

Although coloniality differs considerahly between species, all the hirds
shure the same lundamental requirements during reproduction:

* the colony site must be protecied from predators, dissurbance and
achverse weather conditions (especially strong winds) ;

& nesting matenal must be avallable;

= the site must be located close o feredling areas that provide sufficient

foad for the parents and their chicks throughout the breeding season,

17



Characteristics and functioning of a breeding colony

The establishment of a successiul breeding colemy will only e possilsle Cnlnn}r site fﬂqlljfﬂﬂlﬂﬂts

i these generl conditions ane met simoltneously. Breeding sucoess s
a key fnctor in the dynumics of colony size and colony persistence,
influencing whether hirds will attempt 1o reproduce in the
following year. Incases of massive Tilure, they are more likely o shift
1o anedhaer site,

Colony site requirements can be divided into safety and
intrinsic site features.

ame site the

Safety from predation and disturbance
The dymamics and pemsistence of colonies is dealt with later inthe
cliapter Social merctions between individuals make colonies usually noisy

places which, as a result, are highly detectable by predators. Birds may
develop different traits Chigh nest density) and behaviour (vigilance,
mabbing) o deter avian predators from the colony, Neverheless, they
are wsually poweress when faced with predatory mammals.

A colony site isolated from terrestrial precdators is therefore a major
prreregpuisite for nesting,  Colonial waterhinds have evolved varlous
means of achieving maximuam security:

= terns, gulls, waders and famingoes pest on islands surounded by
water deep enough or wide enough to deter most predators,
incluching humeans ;

* hweroins, cormomnts and storks nest high enough above the ground
I beyond the reach of terrestrial predators

= herons and ibises nest in areas where a dense undergrowth deters
predators

Many species (e.g. herons, egrets, ibisesh ane quite adaptable and will
readily make use of the local svailability of one, or severl, of these
nesting ansis.

For example, in the complete absence of sumounding water or dense
unenzrowth, herons may nest 25 metres high in trees; vel colonies of
the same species also ooour on the ground, on remote isi:

inels severl

- kilomastres from the shore, whene the surmoonding witer provides
predection.,
Gulh, such a5 thse
Meditemanean gulls breed in .
Lape colonies on islands. .

J 18
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Disturbance by people or
predators is a major cause of
nest abandonment by
codonial waterbirds.

Youryg avocats, whith are
midifugous, can foller their
paremis 100n after hatching, cut
of reach of danger.

e dhisstppesirance or lack of breeding sites, induced by human
activithes for exampdle, muay doive Dires w0 nest on umesual sites. Inothe
Camerrgue there s a lack of optimal breeding sites for waders, gulls and
terms duge o both landscape changes by man angd competition from an
increasing populaion of vellow-legaed gulls. As o conseguence, they
lften breed on non-isolaied isbets or dvkes where they suller heavy

predation and disturbance, resulting in poor hreeding sucoess

Iscdation of the colony site s normally required throughout the
brecding season, until the chicks fledge, However, Tor some species
L B awieeL) this isa |'I."|||||'L'i'l'li.'|'l[ U‘l'llfl' I.|'|.||'||'|_H incubation s '||i|.'
chicks are nidifugous and leave the nest soon after hatching, or
because they gather in créches, as with greater Mamingo and shender
hilled gull, Créches are mobile and can, under the guidance of a Tew
adults, move to safer areas o flee disturbance or the drving-up of the
surrauncding water

Hence, although the breeding suceess of avocet and stender-hilled gull
nesting on non-solated dykes in the Comangue §s low, it s sl greater
than for other species nesting in the same conditions, but which have

o developed similar behaviour

Characteristics and functioning of a breeding colony

Audouin’s gull at nest.

Audouin’s gulls
in the Ebro delra!

The prevention of human distudsinee, when
combined with an adeguite nest site locaned
close 1w food sources, can yield quite
spectacular results

Thirty years ago, Audouin's gull was
comsidered the Mediterranean's maost
endingered colonial witerbire: only 800 pairs
were known, the entire world population

Fallowing increased protection of the Ebm
1 especially of the Punta de

delea in Spain,
In Banya which breeding seabinds and waders

mecolonised, Audouin’s gull staned 1o nesa
there in 1981,

In 1994, the overall Medierranean population

hacl risen o over 14,000 pairs, with over

10,0000 loczmted in the Ebro delia.

It s cortadn thiar an increased Food availability
(e g, offal from wwlers, expenshon of rlve-
fieddds) played a major pan

However, such recolonizition and the present
high rate of increase, possibily dwe lagest for
any colonial waerbird in the Mediterranean,
wirlld not have been possible had the
brecding site not been well protected agains
human disturbince,

dffer 13, G, fwers, comnr. and Anonyeeous § 12
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The disturbance of a colony
cautes the adults to fly away
leaving eggs and chicks af the
ety of predatan.

rr

Thirough natural selection, these stetegies may be considened as anti-
predator acdaptations, with birds selecting sites with regard o their
security, However, they are most sensitive and less able to adapt when
facing anything “unusual” {in an evolutionary time-scaled, such as many

b sctivities, Therefore, wildiife managers usually hove 10
introhuce strict rules o avoid dircet disturdsance such as egg and chick
collection, nest photography, aircralt overflying colonies.,

Greater flamingoes, for expmple, are very sensitive 1o dissurbance by
humans, aircet or anything out of the ordinary, On different occasions
in the lasy 25 years in the Camargue, a photographer, an escaped black
swan and @ child's balloon have all caused major losses of eges and/or
chicks (2000+, 300+ and 300H respectively)d. For such gregarious and
aractive species, colony wardening may be required during the
hrevding season, especially prior to and during the Biving period

Characteristics and functioning of a breeding colony

The caftle egret umes sticks o
bl ity nest.

Colony site features

The features of o colony site ane the physical or biotic parmetens (ype
of substrute, vegetation type and height e, which allow birds 1o place
and builed thedr nests in aptimal conditions. Such Teamres help o
prostect eggs and chicks against in, wind or hot sun, avian predation,
agaressivie neighbours and so on, and ane imponant considerations in
the selection of thae colony and the nest sites

Incliviclual birds seek out the best condifions, relative 1o the spedes; 1o
pximize brood survival. The location aof the colony site varies
considerably between speches groups: in trees and bushes = pygimy
cormornt, herons, egrets, ghossy s and spoonbill = ; in reedbeds -
prurple heron, spoonhill, pelicans — { on the ground on islands -
pelicans, greater flamingoes, gulls, temns and waders = ; on foating

vegetation such as Nesdaea = whiskered ern = or varkibly on iskinds,

clilffs or trees = cormaant

Adeguate nest material must be availabde within or near the colony
MNest material can be reed = for purple beron and Dalnutian pelican =
sticks = tree-nesting herons = shingle = Hitle ween = Carditm shells

- gull-billed and sandwich rems - or mud or sand - greater flamingo -

However, species are guite adaptable: for example, in Maurdtinia the
grey heron is known 1o bolld its nest mostly from pelican bones and the
cormiorants there use the heads of dead Mmingoes chicks!

1 Mt J ki
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A colony of tres-nesting herons,
surroanded by wiater.

Tree-nesting species chodde
ditferent types of tree
atcording to their branch
structure and the way they
react in the wind

* Tree-nesting species

Wt deciduous or coniferous woods (ash, alder, poplar, willow, juniper,
pinel, as well as thivkets of timarnisk are commonly wsed in the
Mediterrancan by cormonmnts, herons, ibis and spoonbill. Cork oaks
near water, and thickets of comel are also suitable breeding shes,
partbculary for herons, The height of the nests above the ground o
water varles between one mastee (in the case of thickets) and 25 metres
11 all other conditions are fulfilled, even small woods a quaner-hectare
i sipe can host up 1o a thousand pairs,

Standds of introduced cucalypius trees are rarely used for nesting,
although in the Mediterranean region they are frequently encountered
mear marshes and Ligoons, 1t s thought that thelr structure ks not
suitable as the branches are Texible and break easily

Whiere suitable trees are |ac king, some colonies are established in fow
stands of shrub such as olive, cine CAminde doneaxd, bramble, Afriey
and Suagda, Monospecific colonies of little egrets, o particularly
adaptable spectes, are even found on the ground, in grssland or in
Saficornia shrubbind ; such as in Turkey (Camalth Tuzlasi near lzmir),

Tunisia { Lake Tunis, Kneiss and Kerkenna islands) and Frunce (Erang de

Sigean), where colonies are focated on islands,

Characteristics and functioning of a breeding colony

Far mest codonial
waterbirds, nest material,
whether twigs, mud or
gravel, must be found in
abundance within or close to
the colony

Thie el colomy site:
sumoundieg urdergrawth
ard wiater deter humans;
alder, more mature trees
In the centre provide

nest material,

I the Camargue, an area cluracterised by frequent high winds,
hreeding herons and egrets prefer 1o nest in ash and alder,
presumably because these have quite rgid branches; willow are rarely
usedd, und only if they are sheltered, In contrast, in the PO valley
{nonhern ltaly), where strong winds are less frequent, as well asin
Greece (Lake Kerkind) and in Albanky/Monmenegro (lake Skacar),
large heron colonies of over 1000 nests can be found in willows or
YOUNE hees.

MNest material §s vital for the structure of the nest 1o provide protection
for epgs and chicks, Most tree-nesting species build stick neses,  Lithe
egret nests, for instance, are relatively small in relation to the mean
bocky mass (500 @) of an adul bird, Three nests examined n the
Camargue contained 138, 190 and 220 dead stichs/hranches, most of
them about 30 cm long (rmnge 350 cm). An average-sized colony of
severtl hundreds of nests therelore reguires very lamge quantities of
miaterial, which the birds collect as close as possible o their pest sie

In generl, deciduous woods which suppon breeding colonies ase
charcterised by a thick undergrowth in the perpheral zones (which
offers security) and discrete open sectons in the central zone, which
allow easy collection of nest muterial on the ground. Nest material is
wsually more abundant in the centre because the trees ane older and
provide more dead sticks, A wood which s uniformly covered with
thick undergrowth may be less attractive because of the difficulties the
birds encounter in reaching the dead sticks and branches.

25
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Relasionship betwesn the
reedbed srea and the maximum
naimbar of nasting pairs

of purple herces [t can hold.

Source : Meser [ 1984]

¢ Colonies established in reedbeds

Keedbeds of Pirmgmites aestraliz provide the vieal breeding sites for purple
beeroim, o vulnemble specics, while they ane an importng, bat not exclusive,
breeding habita for pelicans, ibis and spoonbill. Nests are usually bailt
weell aberve the grovnd or water with branches andfor recd stems

Purple heron colonies

In contrist o woodlinds, the sise of colonies
established in reedbeds can be limited by the
arei of avallable reedbed,

In the Camargue a study? showed thae all

larger areas the size of the colony was mot
affecied by the size of the reedbed. However,
it is not known whether such a relationship is
also valid for other species of colonizil
wiiterbirds nesting in recds

areas of reedbeds greater than 10 hectanes

weere ocoupled by breeding purple herons,
Below 30-40 hectares, the skze of a colony
was limited by the space available, whereas in

Thie size of the reedbed s not the only
imponant factor; its location, overall structure
and hydraulic regime are equally vital®,

T - Moser § T8
2« Ko lechriical focl-sbeet 14
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Although they usually nest in
treas, catthe and Fitle egret may
nirst in medbeds provided their

salety is assared.

In o few Mediterranean wetkinds with good feeding arcas but no
suitable wondland, imponant mixed colondes of ypieal tree-nesters
havie been neponed in reedbeds, Such colonbes of varous heron
spreches (e cantle egret, litthe egret, night beron) are known in e Ebro
dilta and Albufera de Valencia (Spain), in Lake Mikri Prespa (Greeoe),
ancl in Lake Tonga (Algert), Colonbes of glossy ihis and spoonhbill e
estubilished in reedbeds at Lakes Mike Prespa and Mitikou in Greece

In the Camargue, grey herons nest mostly in reedbeds, probably
because of the Trequent, strong, nonbemn wind, the “Misteal™, which
regrulardy prevents successful nesting in trees. The absence of wil,
strong rees, which are mone wind-reststant, s another possible facuor

« Ground-nesting specics

Grround-nesting species (reens, gulls, waders and Mamingoes) prefer
shehered islets and islands soloed from the mainland 7 s marshes,
lagosons or salinas, Sand bars, ome of the traditional breeding Babivaes of
terns, have gradually been abandoned due o an increasing human
presence. As with Audouin's gulls in the Fhro delia, the inroduction of
strict males to conprol human activities may allow Birds (o recolonise this
Fabitar. Common terms and litde tems also breed on sand and gravel
hankes sl islets in rivers, for example in the PO and Durance rivers

Accanding to the species and o the locality, ned-site =selection vares in
relation 1o vegetation cover and ood aveidanee, Thus, unlike
Mediterranean gulls and black-headed gulls, slender-hilled gulls, wermns
and avodets avald high vepetation such as Salicormia, Safsola or

Stecredler, and nest instead either on bare sind or on low vegetation such
a5 Civone
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v R O

Thezse lairer sties are lower, nearer the waiter and mone vulneralle Feﬂdiﬂg h.ﬂ.hitat I'qulifﬁ[ll{.‘ﬂt.ﬁ

Noosding. Although their nests are not setlsd inslde vegetaibon, thise

species nevertheless seek the proximity of vegetation for protection
All Mediterranean colonial waterbirds rely exclusively

upon animal food, whether vertebrates (fish, snakes and
Differences in water level and vegetation growth can influénce the amphibians), or inveriebrates (e.g. beetles, chironomids,
suitability of @ site and the timing of neging. In buman-controlled il-l"-'lﬂﬂl'lﬂf larvae, Cl‘ﬂ}'ﬂ-‘ih and Shl‘IlTlpﬁ.

habitits such as salinas, where warer levels are usually more stible,

against the weather Chot sun, min or wind 1 and predation

Mooding is not the major cause of breeding fallune,

wterbird colonies must be Birdls tenc to optimise the duration of forging trips so as o find the rght
Mests may be constructed with small branches and grasses, setthed A !Uwefdim‘: adml-‘ﬂr trache-off: the greater the time a bird forges, the morne fioc ul_ it is likely
o “n..mm At PRk et Sl i thie Bl EomEia I:u[;.:i:!.:t-rﬂrﬂ;;n‘?ip?tlﬂ dﬁ' I~r|='|j5 Ixick, but also the higher the enengy cost and the |'lrl:ﬂu|,' wlity f
; & 5 pEnoc, predution of chicks waiting for food at the colony. Adults themefone

Salfoornia vegetntion (Meditermnean gulls or on open ground vellow F o !
choose colony shes which are close 1o rich feeding oreas.  Moreover,

fegped gulld or may b lmited o a small excavation in sand, shingle,
; 4 ks they are able to make use of special conditions o obin most of the

gravel, Caraliim shells or windrow Cavovet and term species) R 3
foend needed by thaeir brood i very shoet time (sese box below)

In greater Mamingoes, nests are made of mud which, during the

Using data from various regions of the world, it has been shown thae
breeding season, the binds scrape up with their bill from earth

witdling bircls Cibises, storks, herons) need o consume between

e veir can

surrounding thelr nests, The conninued “excavation” yei h
: : / i 10-200 peer cent of their hody welght daily ; this increases heavily
comtribute o erosion of the nest site and may ostify human intervention J ; i ) T
i . c y when two to fve fust growing chicks have 1o be fod as well
where altermative, suitalde breeding sites are not availale )

Therefore colonies require lurge amoums of food o feed such o

i mass” af birds and their olfspring
In the Camargue, where there is o shomage of breeding sites, colondal I B

wiclers, gulls and tems colonise muddy islets and dykes, In the
absence of nest material or appropriate permeable ground, eggs are
lakd divectly onto the mud which can become sticky afver rsin o
when exposed to spruy. When this happens, incubating birds canno
trn their eggs and they abandon their clutches. Breeding success

thiis decreises

Making use of favourable,
local situations

Studies of the Honle egret in the Camargue! Then, as daylight arrives, photosyothesis

have shown that maost food is obiined in recommences and increases the amount of

simmer in the first few hours of the day dissolved oxygen in the water, enabling the

when birds feed in dense aggregations on fish to retresit deeper into the vegetatbon,

shoals of mosquite fish CGambrsia affinish thus avaiding predation.  Egrets therefore
use this short span of 2-3 hours just afier

| The: respirstbon needs of aguatic macrophytes lwn, and this peculiarty of the mosquinn

canse o depletion in oxygen during the night fish, o cateh the fish concentrated ar the

obliging mosquito fish o come 10 the surface surface, and hence satsfy the diily Food

o breathe in the eardy mi ITTHINES, S0 ’111'.";]””” redjuirements of thedr young

mist cther fish species cannot do

I - Hatfiror v el (10030
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Tha dally foed ragquirements of
wanding birds are 10-20% of the
spacies’ mean body weight

Lourte : Kushlan {1978,

Great white pelicans use a vary
wlaborate fishing technigua,
which starts with a Bock

| surrounding a shoal of fish
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 Averige species weight 3.

Snee the envirmonment has only a limited “carving capacity™, it is not
provssible for an wnlioed number of colontal waterbirds of ope species
Iy st inthe same arca, Andd since all pairs hove roughly the same
feeding requirements during the nearing period, the bigger the colony,
the more competition there will be hetween breeding pairs for food
Thus, the colony size is parly regulated by Tood availabdlity around the
cotany, as well as by other species Dreeding at the same sie,

|

Characteristics and functioning of a breeding colony

Litele egret chicks grew rapidly
and tha brood's daily food intake
quickdy stabilises at 350 grammes

per day.

Source: Halwer #1 al. (1993)

3

T T

10 13
Chick age (cleys)

Distance and size of feeding grounds from the colony

While for most species of colonial waterbirds, their preferences for nest
sites are firy well understood, their feeding requirements remiin
mther poardy known in quantitative feoms, despite the need for such
information for practical conservation.

For example, how much feeding habisat is necessiry 1o support a mixed
species colony of n given size? And how diverse and rich in prey
sheuld the habdoat be? Unfortunately, stedies on feeding ecology ane
difficult and generally involve considerable costs of manpower and
nuiterial, Lo equipment for mdio telemetry, nest Babinces ete,

Mevenheless, over the past 20 vears knowledge on the size and type of
feeding arca requined 1o sustain heron and egret populations has
improved greatly thanks w intermational collaborition between
resedirchers around the Mediterranean.

Stuches? at 30 pesting sites in southem France, Spain, Algeda, Tunisia,
Israel, Grevoe and luly have shown thar breeding populations of night
heron, linle egret, squacco heron and cartle egret may e limited by the
size and quality of the freshwater habit. Large, plurispedific colonies
were anly found where theme were over 800 hectares of freshwiter
habitat within five kilometres of @ colony site. Below this threshold, the
potential colony siee decreased mpadly

I = Mafiser & Feoda § JO02)
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Tha calony size depends
on the surnsunding arsa
of freshewater habstat

Sourcn: Hafner & Fasola [ 1552)
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Freatwater permanent marshes in 2 § km sadlus {in ha)

For many species the energy costs of fight beoome oo Iish if they bive
tox Torage evond 10-15 Kilometres in order to rise the brood

Thie differences in foraging range between species ane related 1o each
species’ body size and specific behaviour, Lage-bodied binds ane sl ly
able to travel further than smaller ones Decause their enemngy oost of
flight is lower. For example, of the fish-cating species nesting at Lake
Mikrl Prespa (Grecee), the pelicans and cormornts regulicly fly,
between Mirch and May, 1o fish in Kastoria Lake, about 45 Kilometres
away. Here the shightly warmer water at a lower altitude enables fish 1o
e gictive, and thus detectalle (o birds, cadier in the season. However,
the soaller pygmy cormerant froam the same colony do not trvel as G

Amiong terns, which carry fish 1o their chicks one by one, the smaller
litthe tern forges closer to the colony site (up o 3 kilometres) than the
rger sandwich term (15 kilomwtres), while the common term is

imtermediate both in feeding range (8 kilometres) and in size

Characteristics and functioning of a breeding colony

Thee Foraging range may increase if the species has developed energy-

free Right technbgues such as soaring or ways of storng and processing

Towd items in their body. For instance, gulls stone food in thedr crops

arsdd regurgitare i for their chicks; they are able to make longer §

trips than terns

nging

Pelicans and greater Mamingoes make exceptionally long Mghts and
mary vl 100 kilometres or more 1o feed; pelicans reduce thae cost of

Might by scaring, whilst fhmingoes are able to process and concentrite

thi fewsel while they are away from the colony, by producing o special

secretion in their crop, which they Eier feed to their chick.

Pushing back the limits
of food collection

In the eastern Mediterranean, two species of
pezlican nest at the same plice, ke Mikel

s in Greece. Their gliding ability and
foraging requirenvenis ciffer: the Dalmatian
pelican can feed in both deep and shallow
water, and can Iy and glide at any time of the
day, whereas the white pelican needs shallow
water 10 forage and will not leave the colony
umntil thermals set in Lue inothe morning

Because shallow witer is not always

watilable, the white pelican is sometimes
obliged 1o feed 100 kilometres away,
speniding the night on the feeding ground and
returning to the codony in the eardy afternoon
of the following day, When the single chick is
b en wighy aned its two parents can fomge it

|.||.L' same time, it can be fed on AVETIERS Once 4
day (every other day by each parent),
However, in bad weather, which prevents the
formution af thermals and therelore the

ick may be fed

parents from foraging, the o
only every other diy

Conversely, Dalmatian pelicans can feed
their chicks several times a day becaase they
cun use any feeding area, from 100 metres to
many kilometres away from the colony,
leaving the cerlony at diwn and returning at
dusk, an impossible sk for the white
pelican

Thus, although they belong o the same
family of hirds, the differing feeding
strategies of the pwo species produce LjLikie

different life stvles

£
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Throughout the
Mediterranean region, large
and diverse populations of
herans are fewnd anly where
extensive, freshwater
feeding sites exist. In other
situations, colonies may be
large, but are less diverss,

Richness and diversity of feeding grounds

The richness in prey, as well as the environmental diversity, determine
thi: area

hreeding birds from o colony will have o prospect w fnd
sulficient food. The poorer the area, the further the bisds will have o
forage. Good habitat diversity aroand o colony will offer o wider foodd
range, which in turn can ensune a mone predicable food supply for the
whobe durition of the breeding season. In such situations, where an
impaortant prey species dwindles during the breeding season, hirds have
the aption of shifting (o another habit and other prey

In Frorugal, o stedy? showed thar both large and small colonies of Linle
ancl/or canle egrets can exist with a much smaller area of freshwater
habitat neacly than is demonstirted in Figone po 320 The size of cattle
egret colonies waus mostly limited by the aren of dry pastures and crops
within 5 kilometres, while the number of linle egret nests dependiesd on
the coambrned ares of freshwater and brackish habits

The requirements of heron and tern oolonies locted along rivers (the
former are commonly encountered in Greece and T urkey) have
apparently yet to be studied; they can be expected o be quite different
from freshwater marsh colonies since feeding grounds are linear

The shallow, permanent freshwater mashis necessiany 1o lamge,
plurispecific heron cobondes have become o valnerable and ree habiat
in the Mediterranean region.  Herons hove been able o adlapt 10 some
extent; in laly and Spain in paticular, the most important populations
nomy wse man-moice halxitns insteacd, for example rice-fields and
adjncent irrigation systems, Other adaptations w mmnsformations by
man are possible as well,

¥ = Farividir & Lot v favess
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Plurispecific colonies: an example of the importance
of the diversity of feeding habitats

Plunispeecific colonies cin only occur where there 18 good eceological

diversity of feeding habitar around the colony site and because the

attencdant specles have different dicts and forging ranges. The hirds

segregte by selecting different halxitis, while their overlap in food is

high. It seems that habitat is more important than food In the

segregation of trophic niches

The illustrations on the following pages represent tvpical resource

panitioning by Meditermnean plurispecific colonies, as found in delas,

sueh as the Camargue, the Elro or the Goksu

Colonial waterbirds and

introduced (p
a complicated issue

€y) species:

I Spain, it has been shown® than the
introduced American crviish Procamixvirnis
clrietidand the Pumpkinseed fish ¢ Lopomis
Sibbosies) huve Decome an importint source
of food Tor 2 grey heron population. The
crayiish accounted for only 1.2 per cent of all
prrey coillected in 1986 but this rose wo 24 per
Caarnl i st I.'-|'|“ VNS, the EILE R ki in perms
of hiounass rose from 0.3 10 6.2 per cent.

I Sprain and Porugal, researchers consider
thar the American craviish bs now also g vital

prey for white storks?, and that they may have

contributed (o the species wintering in larger
numbers in Iberia in recent years, In the
Camargue, introduced mosguing and
pumpkinsesd fish can be o major source of
focd for some beron colonies?, In the two
Presspa Likes in Greece, the introcluced fish
Paruddorashong perver is an important food
souaree for the pygmy conmaorant?

S0, while they should never be recommended
hecause ol their potentially harmbful mpact on
-|':|_|.|:|||I 'L'L”h'!-"‘l.L'“'lh anl native |'|:|'1:\ .‘-|}|.'l\. [
the: intrexluction of alien species has locally
provided additional food sources for some

colonial waterbirds

ot aid 194
o i, T
I it

[
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Avocets and sfender-billed gulls feed only in brackish lageesons and Yellow-legued and black-headed gulls are opportunists that can be
salines, largely on invenehmtes that can neach enormous densities found in most of these habitars, as well as in aelghbouring rubbish
(hetween 300 and 1000 Erammes por square metred and, for the later. dumps

fish. The sandwich 1em is the only species that depends exclusively on )

thee sesi For food; little and common tems partly forge ar sea, mainly Similar examples of co-existence of vardous species of trec-nesting
along the coast, in addition to lagoons sind salines, Freshwaier marshies herons, exch of them specialising in a different feeding halitt, can be
and their anificial substimute, rce-fields, are wsed by the gull-billed term found throughout the Meditermmean region (see figure below)

and Meditermnezn gull, both of which feed on crustaoeans, amphibians
anel inseet larvae. Linle and whiskened rems alsor seek small fish and
Insects in these mashes,

in the Camarguwe, a mosaic of |
differnnt habitat types, natural
and artificial, and ranging from |
freshwater to the see, allew tems,
o 4 trumd :n‘l.irru Peeroes, in m:tr::h
W g apacias fetnds in & specilic habitat.
Drawing by Serge Micalle. \ Dirawing by Serge Nicolle
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Colonies af tree-rasting herons in
the upper P valley are more
peamarows whene the density of
ricefields s Kigher

Sounte: Fasols & Barbied [1978)
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Colony size and competiiion between colonies

Resource patitioning, through interspecific competition, can occur

between individuals of different species setthed in the same site

Herwever, competition berween individuals of thwe same species
tintrspecific competition) appesirs o be even stronger, individuals

having the sume requirements

Hesth colony sites and nest sites within colonies may limit numbers ot
u local level, Food availability during the breeding season miay be
reduced by intrispecific competition, therchy reducing breeding
success or leading wo poor body condition in chicks
regnilates o

is in turn

Hony size and overall populations

I seshirdds, the size of the cedony decreases in proportion o the
number of other colonies of the sime species within the feeding range
In herons, in lange wetlands where several colonies of the sime species
exist, @ minimum distance between colonies often exisis, presumabily as
a way off reclucing competition between colonjes

In Northern laly, a major breeding ground for Meditermanean herons!
coldonies are located an average 5.7 kilometres away from each other
(ranging from 4 kilometres in areas with rich feeding habitats o

Fropoition of land drea
cavered by rigefiekd

- <20 %
I than 50 palr 2030
= 50-300 pairi 3040 %
@ ower 200 pain ol

I = Favsoda & Berrfiied § 1978) ¢ Fassln & Allert £ 1002
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10 kilometres in areas with less dch habitas), alhough potenial

breeding sites e closer to each ather. This suggests that the colonies

deliberately makntaln a cemain distance between themselves

In regeons umnl SpeECes where a minimum distance does exist, the

practical implication is that it s probably of lile shon-teom wse o iy

and create an anmificiad site near an existing, notural one, unless there iz a

¢leur threat o thor site ard the intention s w provide binds with an

alternative for the futurne

Site tenacity and group
adherenc

Each spring, newly arriving bircds appes
on the nesting arca ond begin 1o form o

my. Colony formation moves through
SMENCs III 'Hl;\gl."\-_ r|- M1l |:I;I.1! [ MTELIOn .II1L1
development of the nest site 1w the period

of stable colony structure when pairs may
mitiate social relationships and sginmo
Ireeel, Socinl interusctions ire very mportant

throsuig ot

Where their main habitat is stable, species
will show gredater sle wnacity W their
traditional colony sites. In unstable halituts
(g, Blets in fvers or lagoons, sand buars),
fille fenacity Is o poor strtegy because the

colony site s not available permanently

Species adapred o these unstable habitars
(e, terns, greater flamingoes,
Meditermnean and slender-billed gulls) tencd
instead o increase their ldelby wo the group

of birds with which they ard used 1o nesting.

When conditions in the old site deterorate
as g resule of environmental chinge or
predation, such group adherence, by
preserving social relationships within the
group, endlbiles the hirds 1o quickly colonise
a new site without delaying reproduction
Thus, in these specles, disturbanoe in the
early stuges of colony formution (e.g. nest
busildang or the stan of egg-laying) will often
leead 1o deserion of the colony and o

tentitive recolonization elsewhere

39
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The dynamics of colonies

Breeding success in a given year is a key factor in colonial
waterbirds using the same site in the following year; good
breeding success usually leads o altempis to use the same
site again if it is still suitable.

Breeding success and colony persistence

soane spedes tend to return 1o the colony where they were born (so-
culled “philopatric® species, such as pelicans) or where they bl their
first brecding sucoess (e.g yellow-legged gull), This fdelity o the
breeding site s related 1o s stability, The more stable 3 site i the
miwne site Hebelity s a guamniee for the future, Other species, such as
terns, Mediterranean and slender-billed gulls anc greater Mamingoes,
are everall less atached 1o a specific site and are in general mone
acapted to unstable halsiia

The response of colonial waterbirds 1o a breeding fallure rends 1o e
more midical foolony shiftd in the fallowing vear if the breeding Failure
has heen massive (e.g, colony destruction by prrexckators, than if the
Peeeding success hus simply Been Jow, withou ANY gret stress of
accident occurring. In the kimter case, one might witness i mens
reduction in breeding numbers, but not necessarily the abandonment of
the colony site.

The history of the cobony, as well as the degres of philopatry ane
therefore impartant facions o ake o soocount il ene plans (o arct
bircls tor o mewly created site. Colonies ity be mone quickly sitracied to
A new site from areas where they are often disturbed or predated, than
fromm areas where they hove good Preeding sucoess,

Similarky, philopatric species muy be more difficult o ammc o 9 pewly
crented site, because of their anachment e the previous one,

Characteristics and functioning of a breeding colony

The Dalmatian pelican calony
in Lake Skadar, on the
AlbaniaNontenegro border,
has been known since the
second half of the last
century, and stifl exists.
However, the birds have wed
several nesting sites within
the wetlznd, including a
ruined castle and an island in
the middle of the lake,

Traditional colony sites as an exception in natural
conditions

The Mediterranean region is charactersed by Linge veary and seasonad
warlations in rinfall, which makes the hydmological regime of is
wetlands highly variable and unpredictalle

A breeding area which is suitmble in one yer ofter good mins moy
become unsuitahle the following vear; there may be no surrounding
water o effer protection 1o the colony site or feeding nreas, The
variahility in water levels is emphasised in Meditermnean delus,
where the actton of both river and sea o wling increases the
instubility of the landscape and creates o dynamic process where
islands, islets and sand baes emenge or disappear, and vegetation
I-'l'l:JI'Ij.'l'h r]l'l”‘llﬂ]'l naturml succession

In response o these ucuating circumstances, colonial waterbinds (in
the Meditermanean as elsewhene) have developed colony mobility as a
mijor scdaptation. Although it is usual for a colony to persist within o
glven wetland, it poy use successive sites depending on their motuml

evolution, or alternative sites in different vears depending on

hydrologic Moctustions.

Some colonies, for example of tems, waders and gulls, gre ghle w
switch from one island 1o another, even within the same breeding

season, when breeding conditions become unsuitable, Tree-nesting

herons prefer an intemmediane stage of vegetation suecession and tend
1o abandon woods wheee the trees have grown oo ald.

Nesting greater flamingoes
in the Camargue

Alihough nesting in the Cumurgue By greater
Ramingoes has been known since 1551,
Bireeding used 1o be sporadic; ocourring only
when a potentinl Dreeding site was formed
mturzlly through the action of the sea and/or
the Bhine river,

Crver time, emsion by waves, aggravaned by
fest-builelingg by the bircs, eventually led w the
-I'L--;l.prn:.u.um e of the colonies and, unable 1o
himcd abermustive ness sites in the Camargue, the

e

flamingoes either did not nest or instesd nessed
by siresis o .r'ﬁ|:.||=1 oo Mosrth Alric, wherever
conditions wiere fvouralie

When a niew, suitable site emenged inthe
Camargue in 1999, the lamingoes returmed
Sinoe then, they have bred every vear,
although they wsed four different sites in
succession, including one creamed especially
lor theme So, although this region of

1450 square kilometres can be regarded us a
traclitional (although not permanent) breeding
aredt, the “traditonal” breeding site currently
used s relatively recent creation.

a1
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tics and functioning of a breeding colony

Colony size and breeding success The number of Dreeding pairs is only one of the parsmeters of a colony;

Ohntirmal | | | i Barger colony size does non gusramiee good breeding suceess. Inthe
stimal growp size can be defined as the size leading hie highe :
! B L“m'_ he: size leading 10 the highess Camargue, the numbers of colonially breeding gulls, tems and avocets
reproductive success, Success will increase with eolony siee, through have been quite stable, or even increasing, over 40 yeaes, bt th
. ave been quite stuble, or eve Credsing, ove s, In s
soctal stmubition or group defence against avian predators, but beyond [ e o
| 1l ¥ i colonies have suffened poor breeding suocess averall. The changes in
w oo threshold the costs (eg. competition and disease) will
. . ) I numbers may simply be due o external factors such as immigration,
ourwelgh the benefits. The Birds must therefore find the Aght batance

E'II.‘- (BT TR v M

_ and not o bocal breeding sucoess, Thus, monitoring breeding success is
actors such as colony site, nest site, predation and Food

; : the surest way Lo measure Qe ceal health of a beeeding population
all Tinwit the colony size, with the optimal size for any one specics

dependent upon it sensiivity (0 ecach of these Treiors

s S0 |-|| "|||||||I|I1||||'I s L'.‘-'I'.'l“l.ll f0r ||f| MY o mabion, a imindmaaem

SO si2e i o preregquisie for good breeding success; mimimum and
optimal colony sizes viny considenibly between species. A fow pairs of
ceanmon ferms may fonm o mono-specilic colony, whilst this is very min
Tor sandwich terms. Dalmatian pelicans in Groeeoe and Turkey breed jus
as successiully in spull as in large colonies, us apparently do egrets and

herons in the Camargue and as greater Mamingoes have recently deone
im Turkey, laly and Spain

Fllmingnﬂ may lorage upba
150 kem away fram thelr nest,
belare seturning to feed
their single chick with a
spacial crop setreticn,

|
This slande-billed gull b presentty
expandang in the Mediteranean,
possitily dus to inoreased
Iimmigration from the Black Sea
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Some principles
before creating
a new colony site

Moy mathines may be required
10 crmate oo improve s arificlal
W"ﬂ? Site, as beve for Mamingoes
M the Camargue,

Mediterranean wetlands have long been subject to human
influence, especially drainage, canalisation and regulation.
Not all man-induced changes in the environment are
harmful to colonial waterbirds,

Resenvodrs and salings in the Mediterranean are widely used by
waterbipds for feeding, and even for breeding if iskinds Cor mfis) ane
provided, Some saterbind species breed guite happily in close
proximity to man, For example, o census! of the white stotk population
in Spain in 1984 showed that 60 per cent of the 6,500 nests located wene
on man-macde structures (e.g. buildings and electricity poles)

Most speches, however, are less trusting and adaprable, and the lack of a
suitabrle nest site can prevent their breeding, and eventually induce a
population decline. Habitat modifications wrought By man are oo
recent, in evislutionary time, for most species to have been able io
evolve adaprations

I = Louzavrn of o, 108G
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Some principles before creating a new colony site

e consiruction of arificil sites is thus ofien motivated by thee deskn When is Crﬂﬂtil'lg an artificial

o counterbalanee the chamaging effects of huwmain intederence with

naturl breeding sites by offering binds an alternative, safe Breeding site nest Sitﬂ iUSti-ﬁEd?

Fesr such sctions o be successful, full account should be taken of the

complexitles of colonil waterbind ecology, as well as ather (eg The reduction in the number or qunjj[!,,' of natural sites is the

sociological) factors main, but not the only, justification for creating an artificial
site. Throughout the Mediterrancan, human activity has

T unrenmapl by cresate an artificind mest sie thit s successful sand brings drastically reduced the number or quality of breeding sites,

el consenvitlon benelits requires prior considermtion of twio key
bl i e DR or even worse, affected the natural processes that enable the

principles: justification for the site, and how o avedd conflicts with
: natural development of new ones,

i infenests and activities, Only then should the practicalities of

Paunklebing sum srtificial nest sive be comsidened

Reedbeds and woodlands

In Mediterranean France, reedbeds are nereasingly managed for
hunting and large openings are created which, in the process, destroy
the dense structure required, for instinee, by purple herons, Moreover,
Because the hunting season opens n mid-summer, hunters manage the

Woodlands are no better off, warer levels inoa way tha s catustrophic for breeding purple heron:
Theelr borss thraugh cutting marshis dry up oo eardy compared to the notumal Meditermnein cycle,
Im the Camarguse, the degradation removes potential nesting resulting in increased predation or disturbance by terrestrial animals
of large reedbed naged I " " 1
mo;f:i ealibed :“r::, hfréd;:i | sites for tree-nesting speches, wndl eveniually o desertion of the colooy site

while human activities and
duturbance reduce breeding
sccess and fustify some form
of artificial management, as
at lake Kerkini In Greece

wites of purpla haron 1o disappsar

In the Camargue whiens such management is recent, the popuebition of
purple herons declined from e 400 pairs 10 fewer than 40 between
1980 and 194935, whereas in the adjpcent Petite Camuargue where
reeedbedds have been much less alfected, breeding numbeers remained

) constant. However, despite this evidence, o cousal link between these

obwenations has nol vet been demonstrated

To countertmlance such trends, the restanition or creation of colony

sites (woods or reedbeds) is fustifed, provided thar no other faciors

(o, huming, disturdsinee) limit the birds, For woodlands, even small

aress 4 guarter of g heotme inosise can host hundoeds of

bt their creation is a long-term process. On the other hand, the

creation of reedbed requires much ager arens but 5 a faster and
simpler, process, Many other species can benefit in the process, for
example bitterm, mils and morsh warbles

&b




Artificial platforms for colonial
waterbirds at lake Kerkini,
Greecel

Lake Kerkini is an ienigation reserviodr in

northem Greece. s water level, dicaited by

v wse, uctuaies Iv!. up 1o five metres.
Mixed colomics of 10 waterhind species
(twer cormomnts, glossy ibis, spoonbdll and
six heron species) are established on trees
im the lnke. The Muctuating water level
constitutes a major threat and Aoods many

NEsEE @very sprng.

In 1989, anificinl, open nest platforms were
Pkt fixed structores that were placed

bevond the reach of high water levels, Inthe

second year, cormorants colonised the
platforms and successfully mised chicks, thiir
hreeding success matching those of

cormorant oolonles estahlished in trees,

This wars a case ol justified active
IRAGETIEnt, W Ccounteriol negative
(although in this case involuntary ) human
impacts, Saclly the plotforms were destroved
by loeal people during the following winter

Artificiul sitess for species thit reguire cover
overheid (e, pygmy cormesant, liitle egret
soquaeceo and nighit herons) have pot yet been
tested at Kerkini.

pelicana st Manyas Lake. Turkey,

Artificial platforms for breeding

¥ = Al T Narieles &

Some principles before creating a new colony site

Any decksion to build an
artificial nest site must result
from careful analysis of the
situation = for colonial
waterbinds swch action may
et be the panacea it seemd

Active management is
|ustified where man's
influence has had a
detrimental effect on the
natural processes that form
new breeding sites

Islands and islets

Iy Mediterrinean delias, the ool process of island formation
and erosion, brouglh about by the opposing influences of sea and rdver
arsd by the rivers” sediment load, has been much reduced through the
cresttion of dykes and dam building. This retains the sediment upstream
ard reduces the volume and welght of water flowing info the delta

This in m ereates problems for colonial waterdbinds that nest on
unstable islancs, for while the natuml process of sland formation has

Pevn stopped, erosion through wind and wave action continues

As 2 resull, the number of potentinl colony sites has gradually decreased
1o ther pobnt of being a key limiting factor for populations of mainky
terns, gulls and gresuer lamingoes, In such cases the provision of
anificial brocding sites may Be the only way 1o retain breeding colonies

mn §|-||[1|.'|l|ill' TCREINS

Priority to conserving existing colony sites

I all cases, existing colony sites deserve the highest consery

priceiny. [Fthe birds find them suitable, even for only eccasionil use,

is better o conserve them than 1o fsk attempling 1o create o new sie.
The creation of new, anificial nesting sites, particulady those requiring
large-scale management, should only be considered as a last-reson
solution, when other options luve Been nuled out.

Other reasons

I sommwe casess, the aim of cresting an artificial site i o displace 2

coiomy, either because the Brds are unwanted in a particular becality,

such as airports, eleaircity pylons Cpopular with white storks), urbsan
arests, priviite howses Cwhene the smell and noise of o colony miy be
resented ) or fsh farms, or because they have, or may, become
vulnerable a1 the old siwe

AltFACTing an exist codomy 1o a site offering long-term protection is

then justifishle from o conservaton point of view
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4 : 20 ; Avoiding potential conflicts with man
Greater flamingo colonies in the

Camargue Colonial waterbirds are sometimes accused, and rightly so,
of being harmful to human interests. For example,
Fhe olel sive still used by par of the calony cormorants, grey herons and even black-headed gulls can
In the Camangue, both the Bhdoe rver and until 1975 was subsequently alundoned Iy take fish from commercial fish-farms.,
the sen have Been contained by dvkes sinee the hirds
the micl-1800%, and the mgoral prowess of
islarl crenticn has ceised. In the mid- 1960 I riitilrs feamens Bhlivd ihe decla i I sowth-cast Burope, some fshermen regand pelicins asa threan o

their livelibood, alilough in most

\ g cus they exist quite happlly side by
it was feared thar no new suilnble nesting Build an anmificia) sibe were thae ; b

siche. The greater flamingo in the Ebro deliz and the Camangue has
Islond would re-emernge naturmlly and that the . R = b i
been acoused of trampling, or even eating, fce seeds and seedlings
greater Aamingo might not breed again n the & unless sonne active MEnEenment wis i
£ studies have shown that It can be a restl proldem on some localised
Latmuirgue undeaken, there would be n T nr ; \ ;
: - then would be nowhere for fields. Yellow-legged gulls, which have profiferted with the help of
) ) the: Bamingoes to nest and they weould have epen-ir rubbish-tips, are regarded asa dangerous nuisance around
Restaration of the existing bul damiged site Pizeeny losit b thie Comrgue airports, where they pose o threan to lying aircrafl, They are even
wis considered bt rejected because anotlher

considhered a nuksance by conservitbonksts, since they may affect the

location, sheliered by a dyke, would provice ® restoration of the existing site woubd have hreeding success of ather colonial waterbirds through predation (e.g. of
miuch Better protection from wind and been impractical (e, no aceess for flamingo eggs amd chicks) or competition for nest-sites with other gulls
erasion. Unlike the original sie, @ woulkd ."l||||;|-'r.r1'|w.l;Ir'|||lr'||_-|r|.-|.||-.|-|:||r|u-|-|.||!.;rr|'||| amdd tems
also dry up in winter, enabiling heavy thue 1o contimuing erosion
machinery to be used forisland-building and
Future restorations The decision o proceed with the creation of

an arilcial nest-site provesd, in this instance,
A new sl was Dl in 1969-70 and decoy tor b= correct, Pt might ned have been wise
nests bullt in subsequent Years so s to it ungher ather circumstanees

Ramingoes, They occupbed the e in 1974,

ancl the island has been used every veir since

Tha former nesting ialand, heavily srodod by waves After Bullding & new sland with heavy machines, decoy nests are
a strang ncantive for lamingoes 1o breed.

The praximity of rooits or
toloriiey of fisk-pating witer birds
kecally laad fish-farmers o protedt

hemsehves against petential
predation, without killing
the hirds.
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Artilicil nest-sites should net be dheveloped withou sericas
comslcleration of the potential for conflict with man Ignoring this muoy

initizally lead o
or perceived ) o

increased bied populitions but incressed g (real
¥ eventually prove detrimental wo the | mE-term

conservation of u species or o site

I is often irrelevant to argue that damage caused by binds is small or
unproven; perceived damage is just as serious a threat, beciuse of the
resulting neganive perception of nature conservalion.

Any plans for an anificial nes site should thens

= comtsicher the ol

humiin context, and good communication with local preople must be

cstublished

How large should an artificial
colony be?

In the Ca

argie, the anilic
nesting island has been satusied with hirds
since 1983 as the population has increased

1 flamingo-

Two strategies presented themselves: either

tor build a second island 1o enable the

population to increase further, or 1o allow
the Ramingoes o adapt to the existing
situaation

Adoption of the first strategy would
probably have led to more famingoes
feeding in rice-fields in years when Jow
riinfall obliged them to do so, further
aggravating the conflict with rice-growers
and eventually harming nature conservation
interests in the

Camargue. As a resull, the
second strategy was adopied

Since 1993, new nesting sites, such s those
in the Ebro delia (Spain), Molentargius
lngoon (Sardinia) and Orbetello lagesan
(ealy), have been colonised

The Camargue origin of some of these
pioneers has been shown from telr lege-
rings; indeed, some birds which tried o
brecd tunsuccessfully) in the Camurgue,
tricel again a few weeks bter in Sardinga.

It ean be sssumed that the deciston not 1o
cresie o new site in the Camargue prrobatly
forced western Mediterrinean Hamingoes 1o
colonise new nesting siies, dn option which
is saler for them in the long term,  Likewise,
the conflict with human interests in the
Camurgue has remained limited

Some principles before creating a new colony site

Methodological principles

Creation of artificial sites usually fails if the essential
requirements of the birds, such as food, are not taken
into account.

Stating the objectives

Yarious objectives may justify the creation of a new nest sive,
Whatever the objectives, they should be spelt our cleary from the
outset and, where there (s more than one, an order of priority should
b placed on them. This will assist the wildlife manager iF be s lvers
. COnSCTVatiog,

freed with a difficult choice between, for examp
reseprch or education activities, all of which may imply a cerain level
of disturbynce

Taking biological requirements into account

The Meditermanean region provides examples, both successlul and
unsuccessful, of anificial nest sites for Golonial waterids,

There are two pruh.ﬂrlc- reasons for those that Gl

= fnsufficient knowbedge of ind respect for the ideal characterstdes of
nesting sives (geogeiphical location, vegetation or shinghe cover);

however, knowledgge of thise aspeas s improved consderalbly of late,

bt fes applicaition on the ground still Lgs behind

* feeding requirements are still not sufficiently known or taken into
account. 1t is essential to bear in mind not only the need Tor
trstrvqubllicy, nest sites and nest material, bt also the considenmble

demand for food resources

Long-term planning...

Although creating a nest sive may be an emergency solution, the
likeel
early as possible. Ignoning the long-teem planning aspect may lead to
wnts of money = being poured ino actlons

oo of the fong-term survival of the colony must be evaluated as

Irige efeares — ek g a0
thar will pesulr in linle benefit to colonial waerbirds, Long-ieem
planning peeds 1o be pddressed on bothoa bectl (singbe-site ) and
regional (multiple site) scile
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VRS

* o single-site scale

o _and o multiple-site scale

It would for example, be nonsense 1o build an artifictl site in an anea

where there are plans w diven water for Irvigation, drinking purposes o
imclustrinl devel ipmcnis which will legd 1o
pedential nest or teeding sites,

Planning st i single-site scale is not alwiys sufficieny, as in the cise of
species that reguine o panicular stage in the namoed evolution of a sie
(wood, sland, reedbed) in order 1o breed. Henee, regional planning is
necessary as well, This can include, for instance, plinting woods in
stages that will Laver provide o succession of optimal nest sines for

A predictable drying-up of

. - ;
Possibilities o matntain long-term, vitl nest site chare teristics need o
he eritically examingd, A freshly created site will not neain it original
Fezitures: an iskind may erode

herons

, 8 plantation may become oo dense o
tall for hetons, or 2 reedbed maty be gracdually imaded by shrls
These nuurl processes sre well doc wimented and necd w b
comsiclered ar the ourse

For species adapted For species that nest in unstable habitaes, several potential colony sites
to unstable habitats,

a multi-site approach may
allow the creation of
some variability within

& controlbed, stable habitat.

coubd e managed so as o provide nest sites in different yesrs, mather
than all simulaneously, The system would in facu mimic namral
variability, which s needed 1o avoid colonisition by competing stible-
habitar species such as the vellow-legped gull. This can be obtuined by
using either Moating rafis placed in different locations each year, or by
forcing the birds to use different islands in successive years, e.g
through controlling nccess of predators by removing bridges. Sucha
management staitegy has been ested in the lekd! and seems Beneficial

In addition, periodic restoration of an island
Lincluding seasonal aceess by heswvy machinery), wood coppicing and
ligght grazing to control shrubs ete will need 1o e addressed wnd mwst
be included o the plinning slitge.

Finally, planning must inclucde the bevel of protection afforded 1o the

Ome of the arifitisl woods,
surrounded by water, that
wad planted in 1570

on Tous du Valat, Camargue,
for trea-nisting heroes,
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site. Obtaining formal protecion, for example as i nature reserve, muss
be 4 long-term goal

1o the birds,

Artificial breeding sites
for tree-nesting herons:
strategic aspects

An analysis of the distribution of tree-nesting
herons in the Camargue between 1948 and
1970 supgested that there was a hick of
suitable breeding sites, with many sies
being abandoned due 1o human disturbance
or destruction, for example by owners who
dliel not like the noise and smell. As there
wits o Lick of feeding aress nisirby, it was
decided 1o increase the avallability of nest
sites throwgh anifickd] plantations on Tour
du Valat estate?.

Since herons prefer a particular stage of
woodland growth (10-15 years), three
anificil sites were crested over 25 years,

within 6-8 kilometres of each other; in 1970

(used by herons fromm 1981 1o 1984, in 1978
(o yet used), and 1994-19495, A founh site
lies in o natural woodland, occupicd
hetween 1953 and 1994, with some <hifts
occurring from year o vear within the woocl

Such multiple-site plinning, taking into
account bogh the naaral evolution of pest
sifes and the birds' necds, will ensure that
whatever happens elsewhere, there will
always remain at lewst one suitabile breeding
siter in the middle of this maditional breeding
arest, Whether tirget species nest or not in
these anificial sites is of less relevance; it is
the persistence of the colony in the area
which s the ultimate measure of sucoess,
with artifickl sites wemporrily contributing
o it (eog. between 1981 and 1984)

I= After N Serdond, pors. e

TR L
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The gull-billed tern isl
Camargue

In the Camargoe, an island created [oe gull-

Brillesid terns in 1979 was wused, with goodd
breeding success, within months by large
numbers of thesa and other tferns, as well us
pulls and avoecets, However, during the nexi
e yesirs i was mod used again s a nesting
site. Itwas theught that the island's surface
should be gravelled and after completion of
this wiork in 1989, gull-billed terms and other
species immediately came back to breed in
19849 ancd 19940, albeil with ew success

Froam 1991 onwards, yellow-legged gulls
colonised the ishind, occupying it year-
rosuncd and excluding all other breeding
spevies either through competition for space
ancl/or by predation. Nowadays, no gull-

Istlleel perns mest on the ishind

This illustrates the difficulty for o wildiife
manager who luis to ke everything into
scconnt = there will alwavs be the

unknowns and the only way to procecd is
by trial and emor, Seventeen vears afier the
island was built, we now know that terns,
waders and smaller gulls avoid competition
by rapidly colonising recently creaed
islands, but that they are unable o compuete
with yellow-legged gulls on stable iskinds

The yellow-legged wull is only a recent
threat, being absent froan the Camargue as 2
breeding species 50 years agao. Its
expansion has undoubtedly been made
prossihile through dvking of the dels, which

huas muide it a more predictable envirenment,

and b the nearby, hisge, open-air nubbhish
Lip of Mursesille

Given this new constraing, the selution might
lies in reintroducing @ degree of unpredictalulitg
in thet neesting Bslnds, or in erdicating the
unwaiited gulls as soom as they colonise an
islet prefermed by other species,

Mg gull-billed temes,

Some principles before creating a new colony site

Long-term monitoring

As with all management processes, results should be dlosely monitoned
amel, if necessary, the operation recriented. Tdeally, monitoring <hould
encompass the following fctors:

® (he site and is evolution: size, structune, megitive Bolors (e.g. erosion
or invasion by shrubby vegetation in the cose of slands; serous tree

putrsiesy

¢ the size of cach waterbind population, and its evolution in time

& the breeding success of each species

Monitoning is the ool by which the wildlife menager can assess and
then rect as necessary o tve Birds” use of the new nesting site, as well
as forecasting the Tutuee to some extent, In the Camiargue, populations
of most gulls, rems and avocets have been smble or increasing for 40

years, ad o very basic monitoring (eg. of the number of pairs present)
would conclude optimistically on their future, However, detailed
monitoring has actually revealed very poor breeding sucoess, which
suggests that increasing numbers may be due 1o external actors such as
ummigraton®, Should this immigration stop, these apparently healthy
poyrilations coulel possibly collapse,

Thus, monitoring the breeding success of colonies appears o be the
hest way to measure the real bealth of o breeding population, to make
reliabibe predictions, and o help choose anappropriate mangement
sirategy. Care shouald be tnken, in implementing the monitoring
process, w0 ensure that the monitoring itsell does not become a cause of
hreeding failure

= After N, Sucliaed, pers, div
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Synthesis: a planning checklist before
creating an artificial nest site

A detailed feasibility study should be carried out before
any implementation, ensuring that a review of key issues
has not been omitted. A list of the questions that should
be critically assessed for each planned site follows.

* Are there any natural coleny sites in the neighbourhood whose
protection would deserve higher prioty than the creation of g nes

ome?

* Wt are your objectives®  Are vou GLrgetng o speches, or 2 whale
CoaTmnty?

* s hunuin sctivity preventing the nainl formuation of new sites?
= Is there sufficient food around the planmed colony sier

* Can predators and human disturbance be easily excluded from the
planned sie?

& What is the lkellhood of the colanmys long-term survival?

& Are there sny risks of colonisaton b an unwanted species {eg

vellow-legged gull), and if so bavee you already prepared @ solution 1o

this?

= Does your planning tike into account multiple-site aspocts, especilly
il the rgets are *shifting™ species (o.g, terms, waders

* Whit i vour target eolony size? 1s the planned sie kirge enough?

* Are there any plans by local or notional authorties 1o divert or L
surrounding water, which would lead to the srea diy ing up? And e
there any ather plins which would affect nesting or fecding sies?

* Is the planned site under any form af protection, legal or othierwdse
(e sympathetic owner

* Iz thene any risk of the colony « ausing disturbance 1o local people, or
harming economic activities (& H. Mish-farms, dee-fields, location ¢ Ji e

I3 Ean .||r!1l'l||_| g

Some principles before creating a new colony site

= Whit type of regular o perisdic] maintenance (wardening

mionitoring ete) will be necessany for the future colony site?

= Will there e sufficient resources in the long term o mamge and

madntain the sie?

=I5 the location chosen the most adegquate compromise between the
birds” rexpulrements and the prctical aspects (e, acoess for the
Manieinoe mic hl.ﬂl.':l"l.' K

» Are any aspects of the biology of the mrget species insufficiently
knovwn and which might pose a real sk of Bailure? O is vital to be
aware of this, althowgh it should not deter possible action. )

= Have you consulted specialists in the group of birds you plan o

attraict 1o the colony sie?

Yok are now peacly b st work on creating an arifictil nest-sive for

coloninl waterhinds

Giool Juck!
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Technica
Fact-Sheets

Cattle agret,

Before doing anyvthing, vou should think carefully about
all the aspects described in the frst two chapters of this
guide and summarised at the end of the second chapter

(pp 58-59).

Thet wechnical fact-sheets presented in this chaptler are grouped into
three sections - “Breeding structures”, * Attracting birds to the antificial
site”, “Management for specihic purpases”

In the Tirst section, geneml information s provided on how to build
each ol the aniflicial breeding structures Cskands, rfts, platforms and

wiodied ameas).

In the second, the methods wsed o atrac bircs to these anificial
struictures are described Camificial and living decoys, anificial nests and

recordings of hind calls)

Finally, nore detailed specificatons are provided for each species ane

e luded in the secthon “Management [or spescific purposes

a1



Generally, any such management project implies dowing experence
frosm these thoee sections or at least the first and thied of them (oype of
structure v species).

Because there is e experience of such practices in the Medierrmanean
region, two principles must be kept constantly in mind:

= 1L a particular method hasn't been attempred with o particular group
of birds (e using live decoys inoan aviary to attmct bises or
spoonbills) this doesa’t men thar it won't work, Common sense and
experienoe acquired on tasonomically relared species (in this case,
herons) ar on the same growps in other countries or other coninents
(northern Europe, North Amenica) can be used wo advantnge

I this 1.'|L.Ipt|.'I. thie materials mentioned were thase used 1 ool
situations o create artiticial breeding sites (e.g, marine plywood for
making rafts, polyurethane foam for making anificial decoys). Itis
obwiows that these are just one solution among many, In practice you
show inventiveness and flexihility: if vou don't have any plywoad,
bunclles of reeds could also be used to make mifis and decoys couled
be carved out of cork,

It is vital tor keep in mind the possible negative visusl impact of some
materials (e.g. old tyres), and o remember thae they are not all
hiodegradable (e.g. polystyrenc), Any structuee built with such
meaterials should be removed as seon as it is no longer used, so as

tex avedd pollution,

Working In water : n “dyke” is
Buslt using stakes and Interwoven
Bramches and then the centre i
Filled with various materials

Breeding structures

1. Designing and building islands

Species concerned

Flamingoes, Charadriiformes, Pelicans Galso benefits ducks),

Advantages and disadvantages

Advantage: Long-lasting

Disachvantage: Heavy initial investment and more expensive than other
structures, Islands can be submerged if the water level rises
Construction

This will depend on whether the water body alrendy exists or Tas o be
erezned

If the water body already exist

= Working when dry

= [Irain the water body or walt unti] it dries o natueally,

* Build wp the earth to o heighe of about 50 centimetres shove
maximum water level (protecion againss waves), Pile up
coarse material ot first (stones, concrete, rubble, etc, ) and then
ot finaer makesrial on top (gravel, sand, earthl, This technique
hus prowved o be very easy for building ideal islands

Wooden stakes Coarve matevial belon,
\ | finer material above

Interwoyan branches



D i s i Breeding structures

* Working in water If the water body does not yer exist
Thiere are three possible methods, bul none s capable of making an

There ire two possibile solutions:
island of 4 given shape or with a perfect finish

= IF the wethind as io be excavared, simply avoid excavating

= At the clesied spot, build up material by dredging o canal or whiere you want the future islaneds o b

channel dround i, until the canh s about 50 an above water

Jevel * In other cases diga Ridy deepcanal 10 to 50 metres wide

around the chosen site, piling the dredgings inside the canal 1o
fowm an islind, then flood

Yeur have 1o be aware however that the invasion of the
surrounding canal by aquatic vegetation may in the long term
stop the Island being solated. This vegetation should therefore
be controlled outside of the hrevding season by grazing, waiter
level manipulation, o burming

Bublel 2 clyke out into the water by constructing two lines of
stones, rubble or stakes. Fill out the centre a0 firstwith coarse
material and then with progressively Aner material (see figure
om previous page

Pile up the muterial needed to construct the islind on the ice of
a Freseen water by, at the site where you want the isknd. This

auiterial will then sink teo the Boom ot ice melt. This method Area
can onby be used i the foe is thick enough o suppon an earth- . .
mowing machine. There are few sites in the Meditermnean This depends on the species that you want o atract and the skee
where it could be wsed of the wetland. 1t can vary from a few tens of square metres for
temns or avodets, 10 several thousands of squane metres for iree-
. i : . nesting herons or flamingoes.
* Change a peninsula into an islnd B ngs
Depending on the sitstion: Shape
» solate an existing peninsula from the land by digaing a rregulir shiapes have been used o create sheliered bays and
; CreLse . SR H ¢TI TR TS W = bircs o3 5 '
separating canal (see figure below), increise the ares of shallow margins “Ilr.r: |'Hl.1:i'| can feed. The
shores are always gently sloped wo make it easier for achult ancd
» Dig channels across an existing dyke o create a suring of chicks o come ashore,
iskinds,
Location

Islunats are more ansictive i they ane
Canal to be dug

# Closer to the beeward mther than the windward shore, which
will nost only reduce eroslion bt also provide the binds with
seane prodection against the wind

* Locsged aa distince putting the binds out of reach of terrestrial
predators (10 1o 50 m from the shored,

By digging & canal

@ peninala can be turned into

| an hland.
1
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Island habitat management

DHfferent species have differing nesting habitat reguirements, Some like
10 nest in the shelter of vegetation, others in the open. Depending on th
species te be aitracted the island shoubd either be vegetated or kept bare,

o Gulls fexcept the shender-hilled gull) and ducks prefer islands
covered with vegetation. To speed colonisation, they should
therefome be seeded or planted with species, such as Salicormia
spp. anel Selzeda spp, fn siline areas, The species phintecd
should be sulted 1o their new environment. Cnly salt-tolerant

speecies should be planted in brackish orsaline eovironments
Tirds that nest under plants can also nest in or under anificial
structures such as rubble, tyres, or tiles in the case of werens, For
reasons of visual pollution, one should use these materials as
ranely as possible,

For the slender-billed gull, terns and waders such as the avocet
the breeding sites shoukd be naintained free of vegetation. For
ecxumple, two to three layvers of thick plastic sheeting
(greenhouse sheeting, or fertiliser sacks) cin be Lid down on
the island and held in place by a covering of sand or gravel,
Each vear before the breeding season, weed cleaninoe can be
underken, either by hand or using a weed killer. Glyphosate
for example is probably subsequently harmless for the birds.

Some shelver does however need to be provided for the chicks
af these speches in the fomm of stomes, tiles, tree trunks, or
seattered clumps of vegetation, w provide protection during
bad weather Cwind, raind o wo offer shade.

Trees and shrubs should not be planted on iskinds intended for
ground-nesting birds, as these will be used as observation
perches for predators such as crows,

Protection against erosion

Various methods can be used 1o combat this serious threat:

& Builed wave breaks around the island or place vericale stikes,
farge pebbles, e

= Provide o gently sloping shaore on the Blind: 1210 §= relatively
tailale,

o [lant emergent vegetation around the island and panicularky on
the windward side

This island i protected froen
erosinn by & belt of large stones.

Breeding structures

& Cover the isknd with phistic shecting held down ar e edges
with lamge rocks or pebihiles

= Shape the iskind in the form of a U with the convex side intoe
the windl, or mske it elongated along the direction of the
prrevailing wind

Cost

An islond of 6,200 soguire metres built in the Camangoe in 1970 required
] howrs aof work with @ hulloorer amd 15080 lores of diesel

The cost of building an island in an existing wetland O 1o 2 m deep) in
the Unitesd Kingdom was 2 - 4 US § per soquare metre in 1992, 1f
wetlangd has 1o be excavated, reserving a place for an isknd does not
case any suchditbonal costs, unless the metenal excavared has a markes
walue (aggleanertes)

References
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Pelican ratt used in Gresce and
Ty,

2. Raft construction

Kafts sare fhoating nesting structures thar are smaller than skinds. They
cam last for one breeding season or many, depending on the materials
antd building methods used

Species concerned

Pelicans, toms
(M., ducks, coots and grebes may also bepefit

Advantages and disadvantages

Advantages: mits foat on the water, so0 @ shamp rise in water level does
not adversely affect breeding birds already installed. 1t i cheaper o
bisilel rafits then islkands, They are o suitible alternative when the water
is too deep and can even be installed in very deep water, The smaller
raifts can be stored on dry land in the winter

Disacvantages: Rafis huve a shoner life than istands, they are

necessarily smy and are unsuitable for some species

Materials

Thet platform must be made of rot-resistnt material such os morine
piywond twhose thickness depends on the welght of the species 1o be
attracted) or treated woosd, et

f - A i 3 rafts moored 1ogether

Reed bundles solidly attached
i the platform

Exaenple of a 8 square medre rafy,
creatnd by the French bind

protection soclety (LPO) for
comman terns

Sourca: Doumeret of al. (1994}

Breeding structures

Polystyrene Toam held
far chidcs i a fing-mesh netting

The most rustic and chepest mfis are made from bundles of Pheagmiies
o T tied sicle by sbide on pales; but they st anly one breeding
sepson, Polystyrene foam can also be placed between two liyers of
material.

Floats costing litthe or nothing can be made from discarded plastic
drums {e.g. 3 o6 drums of 100-200 lires capacity), attached o the
edges of the mi. They can last up o about ten years after which they
mizst b replaced. Other materials can also be used (ol drms,
prolystyrene foam) but they last only three or four years. Dinoms that
contained oil, pesticides... should be carefully cleaned hefone use

Alrernatively, the Noats can be made of polystyrene foam, contained in
a fine-mesh netting 1o prevent disinegration and placed under the @il

Construction and setting up

The drums have hoops fitted round them o atseh them o the mft and
are then partily filled with water so that the platform (loats 20 w0
40 centimetres above the water surface.

The rifts are anchored 1o the bottom using 3 rope long enough 1o ake
secount of fluctuations in water level, or they ean have rings on their
ends that shide up and down stakes driven into the bottom. In both
cuses ut least two anchoring points are necded to prevent the ril
swinging about, In regions where kikes freeze, they can be carred to
thedr destination on the ice, making transpon easier.

63



Size

Fromm 1 to 30 square metres depending on the species!. Several mfts
can be moored together 1o increase the ol ane.

Shape

Rafis are usually square or rectangular, sinve these shapes are casicst (o
build, Triangular or dinmond shaped miis may be more suinible in
windy sites, with one of the points facing the prevailing wind.

Location

Rafis can be installed in the same sons of sites as Bslands, if possible
chose to a place where adult birds roost or loal. In windy areas, nifts
miist be placed in the shelter af a bank or reee bed. 1 the site is really
toc exposed 1o the wind, a platfomm moy be preferable,

Fitting out

For tems, mfis should be covered with gravel which stays in place
Beter than sand, or for pelicans and marsh terms with reeds. Sheber
should be provided for een chicks in the form of mof tiles, stones or
planks of wood.

Maintenance

When the rafts are small in area and are intended o List, they can be
drgged onto dry lnnd in the winter and put our on the warer just during
the breeding season.

Time required to build

This can vary from a few hours for recd mits with o simple fmmework
1o meere than a day for fange and mone sophisticated rafis.
Thee PO term raft (Figure p, 680 reguired four diys o bulld and install

References
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Breeding structures

3. Building platforms

These are fixed instalintions intermediote berween islands and rfts,
supporied by one or more stakes driven into the bottom or placed on
el trees in the water. In the exceptional ease of sorks, they are
carrted on asolid mast, locared for example in a wer meadow?,

Species concerned

Pelicans, carmearant, (white stork), grear white egret, terns,

Advantages and disadvantages

Advantages: Cheaper o bubld than islands: more stable than rafts in
windy sites.

Disachantages: Platforms last less time thon islands, and their smaller
stee only metkes them suitable for some species

Materials

The platform can be made of any locally available materials such as
plywood sheets (e.g. 1 em thick for terns), planks screwed onto
railway sleepers or mfters, wanle fencing, bamboo, reeds, ele. Wesl
Insts longer than ather materials such as reeds, but must be treaed
with fungicide.

Construction

The platform is atmehed v sakes driven into the boom. When it is
smiall 2 single stake may be sullicient. When the platform is fxed it
must be above the maximum water level. Some cain even be installed
several metres above the water level,

If the platform is made of plywood, holes must be drilled through o
ullow min and sprcy to deakn away.

Size

Plasformssire of the same size as mifts O] sguare metne o 30 squarne
metres), depending on the species to be antmoed?,

Location

Platforms can be sited in the same plices as mfis, but always in
shallower water bodies. Being more stable than rafis, they need hess
protection from the wind.

T - sow firctsboot 1T
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A bamben platfarm, with a steel
shaath around the expesed part
of the stake to dater predators.

Shape

Birls clo not huve a preference for shapes; square or rectangular
platforms are easier o make.

Fittings

The species that is o be anmced dicnes the nature of the plaform
covering!. Because of the locition of the platform, the covering should
be heavy or amached o the plaform, o prevent it being blown or
washed away during storms,

To protect the platforms agains: predators capable of swimming, any
sultable method of dissuasion can be used, such as covering the
expostd part of the sake with a sheet iron sleeve.

Refercnces

Lumsden, 1982 ; Meler, 1981 ; Payne, 1992 | Vinogradov o qf, 1982 ;
Weise, 1976,
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Breeding structures

4. Planting a wood

Planting a wood s o costly and time-consuming operation (you must
own oF have a secure lease on the property, buy trees, and conduct
long-term maintenance involving much work) which will only bear
Fruit ten 1o fifteen vears later. Much thought must therefore be given,
and you should only act after all other splutions have been studied
andl rejected.

Species concerned

Tree-nesting herons, spoonbill, glossy ibis and commorants,

Location

Herons uncd cormornts are very Faithful to their traditional nesting sites,
0y the fupure colony must be sited not too distant from a formes
abandoned site. As these birds are very tmid, the new colony must
provide 8 maximum of security, by means of fencing. dense undergrowth
(g, rambles) or 4 canal arouned the future sie.

Size

Thee ares 5 related to the number of trees o be planted, which is iself
dictated by the number of breeding pairs you want i ammct. A quarner
off o hecuire can suppon several hundred pairs of tree-nesting herons,

Shape

The shape of the wood |5 not of grear impomance, unless the sie is very
exposed o the wind, Inthis couse it bs bestiF i s odentated in the
direction of the prevailing wind. Similardy, an elongated shape should
I chiosen if the wood is established along a witer course.

Planting

Several local species of tree cun be used (ash, alders, white poplar, and
some willows such as Safiv caprea, etc.), the choice depending on their
coological requirements compared o the selected site, and on the Jocl
mesting trditions of the bird spedes in question twhich vany from one
region to another), Plant the trees 5 metres apan to allow forking and
horizontal branches to develop, these being very Tavourible for binds,
Closer planting leads 1o the development of 4 forest of straight tunks
thut is unanractive, 1 needed the trees can be pollarded to make them
more aitective 1o binds,
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A sire for the installation of an aviary for live decoys should also be
planned. The construction of anificil nests and te supply of nesting
material in the form of twigs ploced on the forest Moor will also make
thee woosd mowe anractive, A woasd shaould remein suisable for wen o

filteen vers,

Cost

It is expensive 1o crestte o wikxl, Trees cost 6 US S plant in France aned
5, 0000 trewes were planted in thee Comargue experiment (see box). To this
pest b acdded the cost of earth moving and for muintaining the
plantation over several years,

References

Hafner 1982, Sandilands 1980; Fasola and Alien 1992

Artificial nesting site
for tree-nesting herons:
practical aspects.

The strategic aspects of this profect Gerred out
i Tour du Valat, in the Camargue, werne
dhescribaeel in the previous chapter!.

Im 1970 an amificil island of abour 2,500
sgquare metres was oreated and surrounded by
a clitch that could be filled with witter. At the
same thme, 5,000 young trees Omostly ash and
alddeer, but alse white pophies nod a few
willomws) were collected from various nutural
foresas, These plants wene Kept for o year in
greenbowse and in the following auumn
{19711 the arificial |sland and the bnd
surrounding the ditch (security zone) were

densely planted. Ten yeams were teeded
hefore the plantation achieved the desired
.'l.Pi'H::ll'.’LI'N.’.\.“.

Three methods were usecd to anract the binds:
v diecoys in ancavinry, antificial decoy egrets
placed in thi rees and on the anificial pond
surrounding the island and the provision of
anificial nests and nesting material.

fn 1981 the captive hirdls bred successfully
el thedr activity moricted wild hinds, In that
yisr 56 pairs of night-herons, 225 paims of
Fintle: egrets and 35 pairs of cattle egret bred on
thee istaned ond reaned 900 young,

Large mixed colonics were established on the
site in the following three years

I - s g §F - Flegfooer £ 102

Social stimulation is
fundamental for the
breeding of colonial-nesting
Birds. This stimulation can be
visual {artificial decoys, false
nests), awditory (recordings
of breeding birds) or both
[captive live decoys),

Attracting birds to the artificial site

5. Manufacture of artificial decoys

Anificial decoys ane only available commercinlly for game species
(ducks, widers), Moreover, they are expensive. You therefone havee o
make anificial decoys of colonial nesting water birds yourself, Decoys
can be carved (wond, cork, ete, ) or moulded i seres, Details will only
bes given of the latter.

In all cases, two-dimensioml shipes (imple outlines in plysoood) ane
useless, These appear to [lying birds as 2 simple line, and never look
like a bird: they have no value as decoys.

Species concerned
Tems, gulls, egrets and small heron species,

Materials

For making the moalds: Plaster of Paris, plasticine, an acrosal can of
prolyurethame foam, @ wooben box 4 om larger than the mode] w be
miacle (wildth, length and belght of the moulded bird; for example a
30 cm box for o 26 em tern).

Construction

= Carve the required shape out of wood, cork, plaster o
pealystyrene. Be careful nof 1o choose as model a bind inan
alen or alrmed position (head mised, neck stretched, plumage
Aantened). Chose instead the shape of o bird brooding or
resting.

 Spriscl s or wax over the shape and over the inside of the
[

e Pour 2 cm of plasier into the bottom of the box,

» When thi plaster has set, place thee corved model on its side,
horizontully and pour plaster in to come hallway up the body,
Lewve 10 dry thoroughly.

= Dl two conical holes 1 em in dinmeter and 1 cm dleep into the
surface of the plaster on either side of the model. These holes
s el to ensurd that the two ladves of the mould fie perectly
together. Ploce o cylinder of plasticine 0.5 cm in dinmeter and
2em long above the model; this will form a channel through
swhich the polyurethame foam will be Later be poursd into the
masulel,

* Wax or soap the surfiuce of the dry plaster and then pour the
rest of the plaster into the box, so that it just comes up o the
top of the plasicine cylinder.
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. Lunvf! o dry, remenve the upper half of the mould, withdmw 1
plasticine and the model, then remeove the lower hall of the 1
otk Scrape away any excess plaster that has nun. Wk
bresbebes the: mould, then place the two halves together and hold
together with 4 string or large elastic band,

* Fill the mould with polyurethane foam via the climney formed
by the plasticine. Leave to dry then remove from the maould

This will enable you 1o muke birge numbers of decoys, I

References

Peterson and Fisher, 1955 : Dusi, 1985,

1 layer of
Caryed bird plaster

Plasticinm

3 - Conical holes are dug after the plaster has hardennd,

A plasticine cylinder & attached 1o the side of the

A Lay 0 34 layer of plastor aftor wisin i
s incpin o or saaging the

upper side of the 2+ lager, This wi A
and a tenon [oint, e WAl crmte m mortice

Bird-shaped cavity

Y Rubber band

Palyufethane foam

3 - After unmoulding, polyurethane foam can be injected into the cavity, The two halves of

the mould are held together with rubber bands 6 - Paint the completed decay

secarding o the species chasan

Attracting birds to the artificial site

6. Using live captive decoys

Fiest matke sure that you are legally allowed to use live decoys af the
specics in question and remember that keeping live decoys in captivity
{5 1 lime-consuming operation, since captive birds need almost dlaily
anenkon.

If & species s in need of speciil protection it is inconceivable o capture
wild hirds. Injured birds or those bred in captivity miy T sivailinble
frem rescue missions or zoos, ad are entircly suitalle,

Species concerned

Soill ree-nesting heron species, grey heron, potentially glossy [bis and
spoonhill (never anemptid in the Meditermnean).

Technical specifications

The avisry must be big enough for the birds to move around freely and
even make shor fights. For example, for ten egrets or ather small
heron species, the aviary must not be smaller than 10 m x 12muand 2m
high. The netting must provide the ciptive hirds with adeguate
protection from outside predators, particularly small predatory
mammals; use srall mesh wire-nening (e.g. 2 cmband nit pylon o
fabwic nening which is too dellcate.

Attracting birds to

an artificial breeding wood

using live decoys!

“The hest example of this methed - the

sl colony of five nests of snowy egret in
the vicinity. The number of birds in the
eolony increased within a few yezrs and soomn
nurnbserned thowsands of snowy egrets and
other species of heron.

celebrated “hind city™ =15 not in the

Mediterranen, but was created in the
Mississippi swamps at the stan of the century
by Edward Mellhenny. A few live decoys
kept in an aviary led w the establishment of a

Tn Germiany, the installaion of a colony of
grey herons on an antificial site wis e wvnicil
with suceess by building seven anificial nests
and by placing anificial decoys nearty.

= Sopvee Mo [Thoromi § 9540
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Thir aviary wsed in the Camangue
b aktrack a colany
of iree-redting herons

The aviary shoubd be fied with sufficient perches, and plices whene
thee birels coulel pest and with nesting nuiterial (hwigsy, Water must be
provided in abundance and the drinking sies should be

-\.|1_||"u.- that

prevents any sk of drowning (e.g. 20 10 30 cm resdmom deph, with
n ey

gemnly sloping mamgins)

Feeding

e caprtive binds must be provided with fresh food such s [ish or
crusticenns every day. Herons nequine 10 10 20 per cent of thelr bogly
weight per chy Crore if they have mesthingsd, wnd the foogd will need .
‘nl|l-|'l|1.'r}::|.'1|]l:l'|;: with mineral and vitamin adeditiy es ok lurther detalls
consult rescue missions, @008 or veleinarans), Most Iroeen oy prinid
Fishu dive imsuitable when given mw as ey de velop an engyme
(thiominmse ) thar desorovs their nutritional value Driesed oo :..||||1-; il choag
food makes an fdeal dietiry supplement (not more thin 50 pur cent of
thae toatal i o soe in the Ciimuirgue), if it s worporated with the normal
b, Feeding time stiould be aclapted S0 s o disturs wild binds s
little s possible; for example immedistely after dark iF wild biircls cher st
resast b the site, otherwise in the mormi g alter these hirds have el In
an experiment conducted with herons in 1l

e Lo, the birds wene
fed onoe every other day

Relerences

Armniasteid, 1987 ¢ Finskenstaedt and Heckenroth, 1974 : Hafner, 1492

Mollhenny, 1934 ; Péterson and Fisher 15955

Flgyfraey, 1S

Attracting birds to the artificial site

7. Using sound recordings

This very sephisticated rechnigue i= genemlly supedluoas, and ihere is
litthe experence up o present. 1t implics a thoroogh knowledge of the
calls of the species in question, so that socially stmulsting calls ane
plaved, mther than distress calls.

Equipment

A e recorder with a loop cassette should be used, so thar the
definitely withouwt having 1o rewind and

recording can be played |
shosulel be equipped with a timer so that the calls can be |‘|.I'.'l.'l'.| fiowr

short perods (e 10 minutes per hour), Calls played continuosly are

likely tor hive this opposite effect from that desined

Thee csalls oty b pece

Giking great care because of the risk of distudance

References
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wcded for example from an already existing colony,
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8. Making artificial nests

Antificial nests suggest to birds that are about i nest that the sie is
potentially suitable, since athers of their species have scemingly already
attempred wo breed there,

Specics concerncd

Flamingoes, herons

General principles

The nests should be placed as far as possible in the shelter of the wind
Dy et place plaster epes in them as these are bound o atrct the
attention of predatory birds such as yellow-legged gulls and crows,

Construction

Artificial nests for rree-nesting herons cun be made of twigs piled inm
ald haskets. These should be fastened 1o a tree or placed inoa fork
They can also be pliced on mys made of wire netting or wood, fixed
by their base 1o a tree or pole.

For flamingnes see Fact-sheet 18,

The following guides
describe techniques for
favouring indwvidual species
or groups of species having
similar requirements. These
descriptions, which
supplement the more
general guides on artificial
breeding structures, are not
exhaustive; they should in
marny cases be modified to
st bocal conditions

{e.g. site, species, avaiability
of materials),

Raft izsed for pelicans in Preipa
Lake [Grasca)

Management for specific purposes

9. The Dalmatian pelican and great
white pelican

Characteristics of natural breeding sites

Theeses twes spwecies boeeed on low-lying islands i the middle of Ekes o
Ligoons, or slands of Noating vegetation or in the middbe of reed beds
I thee Firse case the nest s g knge pile of rvigs, reeds ete. 1t s sometimes
cemented topether with excrement. The nests of the great white pelican
are simple serapes i the ground lined with o thin liver of vegetition

Suitable management

Ttafts and platforms fixed o posas from 0,5 w0 3 metres above the water
strface have Been successfully used by pelicans in Greece ancd Turkey
The rafts wene made of a framework of podes and the platforms of
rafters, on top of which wene placed two to three lvers of reed
bunclles, plus loose reeds for use as nesting material

Antilickul islands have also been bailtat Like Kerking (Grevoe), The
hirds colonised these sites and Lnid eggs, but the breeding aetempt

fuiled, The reasons for this fRilure are unclear

St

Aoraft of 12 square metnes, two or three mfts 12 metres souane
assembled together, mits of 15 square metres and plitforms of 15 10 30
sejuare metres luve all been used. In Greeoe at Prespe, colonies were
instalbed on rifts with a total area ech of 38 sgquare metres and included
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19 pairs of great white and 6 pairs of Dalmatian pelicans, 19 pairs of
great white and 13 pakrs of Dailmatkn pelican and 12 pairs of Dalmattan
pelicins alone, Four pabs of Dalmatian pelicin also pested on a single
12 sgpuaire mutne Gt

Shape

Sepuane of rectanguliar,

Location

In shallow waiter, or In clearings in reed Beds o gain shelier from the
wine. Im the case of Doating iz, an ares of open water must be close
nearby o serve as o kol and kinding are for the adult birds, In
Turkey, ot Lake Manyas, platforms wend installied in dead trees ina
Roaded forest, several metres above the water level. The pelicans were
able to land ancd take off From these plitforms without any problem.

Installation dates

The installation works shewld preferibly be completed before
Drecember, so that the structures are available at the stin of the
Irevding season,

Experience already gained

Vinopradov ef af. 1982 (Violga Delia), Cassadorakis and Crivelli, pers.
comm. (Frespa, Greece), Crivelli of af, 1991 ; DHRD {Kus Kucenneti
Matboral Park, Turkey),
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Management for specific purposes

10. The cormorant

Thee subspecios st which breeds ot inland sites, seems © be easily
antrmcted to anificinl nesting structures. However, cormorants are
Bilamesd for damage at fish Grrmes and because of the Gst inonese in the
populstion in western Europe, the decision i Bvour or not their
Bireeding sucoess by anificial monagement should be considenceed
carefully. It is not recommended an present.

Characteristics of natural breeding sites

The commorint hreeds in trecs (especially dead rees), in recd beds or
on the ground on istancds, The nest is a solid stricture of tatdgs, lined
with beaves, grass or aguaile vegetation,

Suitable management

Platforms and reed mafts have been used in the Volga Dela, Other
antificial structures shoubd also be suitabile for this species, In principle,
they should also profit from woods planted for herons. A retated North
Ameican species, the double-crested cormonnt has nested on anificial
platforms pliced near its colony.

Size
Rafts anel platforms of 15 square metres,

Shape
Rectungukar or squanc:.

Location
In shallow water and in reed beds, provided they ane sheltered from the
wind,

Experience already gained
Vincgradov e af, 1982 (Volgn delim), Meier 1981 Crelated species),



Grescs snd Tuskey ane the two
most impariam countrien

in the Meditermarean

far breeding pygmy commorants.

11. The pygmy cormorant

Characteristics of natural breeding sites

This species breeds on the hanks of freshwater hodies bordernced by
extensive recd beds or dense riverine vegetation. The nests ane siied
overhanging the water in frees or reeds or on the ground in reed beds
I capeivity, pygmy cormorants alwiays nest among the folige, on the
inner branches af trees, I comirast to the commdon cormonint, i1 deoes
naol naest indhesied trees, The nests e built from reeds or twigs,

Experience already gained

Thiere are no data on attempts o improve existing breeding sites o
Creile new sites for this species

[T

Brwading spoanhill in Gresce.

Management for specific purposes

12. The spoonbill and glossy ibis

Characteristics of natural breeding sites

These species wsually nest in trees or shrubs on the water naagin or n
dense reed béds, The nest is a cap formed of twigs or reed stems.

Experience already gained

There are no published sccounts of spedfic nonagement intended 1o
Favour these birds, To the aneas where these species nest in trees,
munagement sulted for small species of tree-nesting herons!, witli
which they often nest, would in theory also be suitable for them,

¥ = S Foace-siwwy 16
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13. The grey heron

Because of the damage thar it is climed o cinse at fish Gurms and the
increstse in its poprlation in westenn Edropse, the decision to promone the
breetling success of the grey heron by anifickil management, should be
very carefully considered beforchane. [t is not currently recomimended.
However, mamagement may be appropriste for displacing a colony: for
example & colony of grey herons that caused a nuisance at an aiepon in
Coormumny was moved from one wooed o another:

Characteristics of natural breeding sites

The grey heron normally nests in irees near water, hut sometimes in
hushes, an the ground or in reed beds, When built in a tree, the nest
is o platform of twigs, whereas in reed beds it is a cup-shaped
structure of reeds,

Suitable management

In the example mentioned above, 3 colony of gney herons that Tindered
the uctivities of an aimport was simply moved wowards another already-
existing wood, The birds were attricted by anificlal nests placed in the
trees ancd by a few captive herons in an aviary,

The refated North American species (the great Blue heron) has been
antracted o aificial structures

Location

Flewstleed woods and parks elose o natuml breeding sies,

Site improvements

Live decoys in sn aviary, anificial nests and nesting maerial (rwigs
spread on the colony foor),

Experience already gained

Armisteid 1987, Behlert 1977, Finkenstaed: and Heckenroth 1974
(Germany ), Sandilands 1980 Crelated species, United Sttes),

Management for specific purposes

14. The purple heron

The distribwition of breeding sites of the purple heron i cumently highly
Fragrented and the numbers have decreased in the last fifteen vears.
The purple heron has become @ valnerable specics neciling
increasingly active management 1o reverse this trend.

Characteristics of natural breeding sites
» Mest siles

The nests ane usually sited in the middle of matere reed stands, o
other sites have been recorded, such as in low willows f5alix caprea) in
Italy and among recdmace ot Lake Tong, Algert.

= Nesting material

The purple heron builds is nest in the spring before the new recd shoots
have eompleted thelr growth, using dead reeds from e previous
sepson. Mowing or buming the reeds therefore destroys this essential
mutertal and prevents breeding, unless intact aneas ane left. Iniensive
grazing and repeated mowing prevents the species from breeding.
because of the major structural changes they ciuse o reedbeds.

* Flooding

The reed beds must remain Nooded Crintmom depth 40 cm)
throughout the breeding season, Le, from March-April wo about 10 July.
These dites vary linle since these leng-distance mignmts ocoupy their
breeding sites around the Meditermnean almost as soon as they armive.
[rryving cut of the reed Ded leads o deserion ol the nests or heavy
predation by mummalian predators such as wild boar and foxes,

Suitable management

The best muanagement i 10 retain an intact area of on beast 10 hecires in
a known natural breeding site. No graxing or mowing should e
undertaken in this area, which will be protected from any human
incursions. An anei of more than 30 hectres can suppon lprge colonles
of up o several hundred nests

I ergge peed beecls, o rotation can be installed between successive
neesting sies, o allow the reed bed o regenente and also allow buman
exploitation of the recd, Empirical abservitions, not yet scientifically
validoted, strongly suggest thar tdeally reed beds should possess
clenrings (of o few square metnes) or namow canals (up o 2 m wice)
providing good leeding babitats for the birds. The opening up of kge
clearings should however be avoided.
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In theory, rotation could sliow
purple hevons o breed

wihiils continuing traditional
hisman activities suth as reed
harvesting. Each portion of the
reed bed would ba mewn
ahernately svary thres years.

Purple herons ane paicularly sensitive o disorbance when
establizhing thedr colony, This species is less tolemnt of human
activities than any other beron, This highly sensitive nature can make
reced beds unsuitable, even though they are of the rdght stze and
strscture for breeding

Experience already gained

There is no known experience of anificial management for this species
Thes breseding requirements luve Been descrilaed by Moser (195843
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Thanks to offeciive protection,
naumbers of the great white egret
are on the incresse in eastem
Eurnpe, and the spedies B
tolanising the weitem
Mediterranrsan

Management for specific purposes

15. The great white egret

Characteristics of natural breeding sites

The great white egret normeally nests on a cup-shaped nest of reeds in
the middle of 3 reed bed, Bt also in trees in looded forests

Suitable management

There s apparently no experience in the Meditermnean for this species
In MNonth Amedea, it has nested on bamboo platforms placed in the
miclidbe of Lirge reed Dbeds,

Size

imx20met7Tmx35m

Experience already gained

Wieise 1976 {North America)

8
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Squatin harerds grow spctadular
phumas for the shon paried of
courtibip and daplay.
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16. Small tree-nesting heron species
(Little egret, cattle egret, squacco
heron and night heron)

Characteristics of natural breeding sites

Tl ApCies visarally breed In wossels, close toowater, and sometimes in

reedd beds or on low vepetation on an island, The sest is o mone o less

concive plaform of twigs, or mane ranely of recdl stems when the nesti

i o reeed hed

Suitable management

It Froum terrestrial

Mamting 3 wood surrounded by o canal go isola
predators, A dense understorey of brambles is also Ly sirahile for this
[arpse

Dae rst s very Gl species of trew, especially in wine v ancas, Inthe
Mediterrmean, trees O o 12 metres high ane usaally prefemlle, and

seunetimes tmnrisks anly 2 to 3 metres bl ore sulficient, Trees mione

than 20 metres tll are only vused exceptionally, In the Camangue, elms

s e

wlder have |-.|.;-.|-.| wery ellective amcl could b tried ¢
Commercil phintations of poplars have Deen used in Jaly, In voung

wickds, nesting material his o be provided since thene s nateelly litke

b the way of dead wiosnd

Management for specific purposes

Size
An area of o guanter of a hectare (80 m x 30 m) has proved sefficient
ansact wp o 5K pairs, during 4 successful aempt ot anrscting birds in

the Camurgue!, even so, only pan of the island was ocoupled

Shape

This is not of imponance; some colonies are compact, others cin steetel

ot alony nearly a kilometre of canal

Location

Close to natural breeding sites (F you want [0 move an existing colony )
or in the centre of an area with at least 800 hectares of freshwater
wietlands within a radivs of 5 kilometres and visited by the species in

guesthon
1

Site improvements

Live decoys in an aviary and arificial decoys pliced in the

surroundings, anificial nests, re lings of hird calks
Experience already gained

1977 and Alberi 1992, Fascla and
T8 Clealy )y, Dusl 1983, Mcllhenny 1934 (U nibed Sutes)

sl 1WES cimprgued, i
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‘White starks sometimes place
thair nests of tog of electricity
pylons, thus incraasing thedr risk
of mortality throwgh
electrocution.

An sxampde of a white stark
platform.

modéfind alver
Doumaret and Sariot 1554,

. Geunvite il

17. The white stork

Suitable management
Marforms on which o rough nest is built ut of dead brapehes and fixed

tey the wine netting.

Location

Because of the atraction thay the species bas for ourises and walkers,
the mrangquillity of the site s tobe caefully studied o prevent
disturbance, The plitform should be placed oniop of @ 9 w0 10 metre
high pole sinuted in o damp meadow or on a metal Base placed on the
rcge of the roof of o huilding, in regions where storks are known o
pesst on buildings,

Site improvements

Seomiet of the Branches in the nest can be splashed with white paint o
plaster i shmubioe bird deoppings and ths inceease s attmctiveness,

Experience already gained

Martinee Rodrigue: 1993 (Spain, Doumeret and Sériab 1994, PO,

Angle iran
D4xd4xdom

" Wire netting

Flat iron bar
404 om

I+ sw "Chinrhoc! polalreoes”, Piger JOF

Management for specific purposes

18. The greater flamingo

Flamingoes usually nest in lagge dense colones at a few traditionsl
nesting sives. Most of the sies are only used i the water level is suitable,
which in most natural situations depends on the amount of min @lling
in the wetland carchment (eg. Fuente de Pledr in Spain, the North
Africin chonsh,

In the: world as 2 whole only a fow sites provide regular and predicable
hyvdredogical conditions whene colonies can form every yer, these
invclude: anificial salines (Camargue), 8 permanent salt lake (Iran) and
coastal islands (Banc d'Arguin, in Mauritanial,

Characteristics of natural breeding sites

Flamingo colonics are nsually installed on low-lying solated islands
with a substrste of mud or sand. Dykes are also sometimes used in
salines. The Mamingo builds a mound around the site chosen for egg
laying by scraping the sand or mud towards it with its beak. Colonies
wsually contain several thousand paies and thas reduin: very large
breeding sies,

Suitable management

Creating, renovating and repairing istands 1o replace those emded by
waves or by the nest-building activity of the amingoes.

Mew breeding islands can be created using a bulldoser or earth
grrder, but o mechanical excavator is unsuitable as this will form a
deep channel around the istand and steep banks, Breeding islands
st bave gently sloping shores o allow the Damingoes to wade
ashore. The island must be mised well above the water to prevent it
from being Nooded by high witer levels or storms; 20 cm above the
masimum water level is sulficient

Successful attempts at anificial Mooding around the colony have been
conducted ar the Fuente de Picdon colony im Spain, in years when early
drving out threatened the sunvival of chicks stll in the nest

Sire

Twor thesusamed flamingo pikrs can nest on an ishnd of 1,000 sguane
metres (L0 m x 10 m), There are therelone, on average, 2 nests per
sgquare metre. The anificial islands in the Camangue and at Fuente de
Piedra measured 6,200 and 3,600 square metres, respectively,

L]




Tha Camargus colany site
soiirce: AR Jokmon

Sumetimes, the sime nest can be occupied successively by iwo
different pairs in the same yer. The ol number of breeding bireds
oocupying the site is then higher. It is useless building very large islands
in regions where feeding habitat is likely 1o be a limiting frctor. Erosion
of the lskind must be taken into aceount in long-term planning, as this
will progressively reduce the islind's pne,

Shape

An clongated mther than round shape makes secess easier for binds
with nesis in the centre of the island, It also mukes observation easier.
Colonies may only occupy a small proporion of o lurge island such as
that in the Ebro Deli,

Location

The antificial sites in the Mediterranean region (in the Camargue, France
and Fuente de Piedr, Spain) were built near mditional hreceling areas,
that no longer possessed suitble nesting sites, but stll had extensive
feeding habitat

A Mlamingoes are very sensitive to distacbance by people on foot or
lovw-fying adrcrft, the new sites should be instatled wway from fight
corridors and in arcas where they cin be wardened effectively.

The further the island is from the shore, the more secure the birds will
feel, In the Camargue, the iskind is 100-150 metres from the nearest
dyke. which is closed to the public, and 800 metres from the closest
track open to vehicles and pedestrians.,

e

Artificial mests for flamingoes at
Fuente de Piedra, Spain

source: Rendon and Jehnaan (1996)

Management for specific purposes

At Fuente de Pedr the island is closer to the shore, but a fence
pround the entire wetland protects it against mammalion predators
and hurman disturbance.

Site improvements

False nests, made by moulding mud in buckers, have helped atimact
Mamingoes, s do mounds and anificial depressions, which retain water
and supply mud for nest building, and broken chicken egis to simulate
prrevious nesting,

IF there is vegetation cover on the future nesting site, this must be
suppressed. For example the cover of halophytes o Fuente de Piedmn
was reduced from 65 to 10 per cent.

Experience already gained

Johnson 1982 (Camargue), Rendon and Johnson in prep, CAndalucia,
southern Spaind, see also A R, Johnson, M. Rendon and N. Bacetti.

1 - wow “Chontaecd oeloireses ", peige 107
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The rehabilitation of former
sites should be considered
belore creating new ones.
For example fencing off a

coastal spit to prevent dogs

and terrestrial predators
from gaining access can
allow terns to reinstall,
if this i accompanied by
information notices,
human disturbance can
also be reduced,

19. Terns

Characteristics of natural breeding sites

Open sites, on ishinds or constal spits covered with pebbles, gravel,
shells or a carpet of very shom and scattered vegetation G few
centimetres), The nest is a simple sorpe in the ground and mos
species use na lining materiol. The site of the colony on the island is
generlly protected from the dominant wind by the shelter provided by
tatller plants, such as Saffoornda or Sedsola, which also allow the chicks
1o hicles Frowm Bacd westher ond avian predarons,

Suitable management
Platforms, rafts, amficial slands, artificial beaches,

Size

From 3 10 30 square metres for platforms and mfis. islands can cover a
few square metres (common term) 1o 1 hectire Gsandwich tem), Even if
the entire area s not wsed, 4 lange area is o good guarnice against wave
Crosin.

Shape

Thie shape is not important, On natue] islinds, promontores and the
marging of the slind protected from the prevailing wind are the most
frequently vused. Islands with gently sloping shores are recommended,

Location

Clovse o nawral breeding sites,  In especially windy sives, if it s
situated close to the windward shore the istind will be subject to the
most spruy and erosion. On the other hand if it is sitated close o the
lee shore inoa very shallow lagoon, it is Hieely wo become high and dry
during stromg winds and thus accessible o terrestrial predators, Rafs
are best pleced in positons shelered from the wind,

Site improvements

Whatevier the form of the nesting support chiosen, it most be coversd
with pebbles, pea gravel (panticulady for the linde tern) or cockle shells
Ceandwich and gull-billed terns). For litle terns, elongited strips of
gravel (ege 3110 m#h can be laid at varieus points on o lgee islind.
Shelter for the chicks in the form of dles, planks, vegetation or old yres
is useful,

Nylon threads were strelched
over former comman tern
bresding sites in Canada,
which had become colonised
by undesirabile ring-billed
quils, the spacing of the
threads being suth that the
larger gulls were unable ta
land, but terns were still
eapable of doing s0.!

Ll tewres nist on sard banda
o [slands with a low
and sparss vegotation,

Management for specific purposes

In the case of rifts or platforms, planks can be nailed around the edges
tir prevent chicks from falling ino the witer. A taller plank on the side
expased o the wind provides beter wind proteation. A strip of plistc
netting 1 mowide coukd be stapled aeound the auargine of the maft o
prevent chicks from passing undemeath. Floating wood planks
arranged around the it or plaform would allow chicks that fall into
the waner tor regain diy linc. Plastic or wooden decoys have been
placed on anificial sites and recordings of the calls of the species in
fuestion hove also heen played.

Experience already gained

= Non-Mediterminean species of term:
Kotliar and Burger 1984, 1986, Rinvmer and Deblinger 1992, Swickand
1974 (Unbwed Stages).

= Sandwich tern: Naim 1987 (lreland), Veen 1977,

= Common term: Budde 1992 (Germany), Birch 1984, Norman 1987,
Burgess and Hirons 1992 (United Kingdom, Dunlop of af. 1991,
Mormis ef af, 1992 (Canada), Kress 1983 {United Sates), Vinogmdov e
el 192 (Volga defra, Bussia), Doumeret of af, 194, LPOY fwestern
France): see also Gct-sheet 21,

= Roseate term: Spendelow, 1982

* Lintbe teerm: Burgess and Becker 1989, Burgess aned Hirens 1992,
Hadelon and Knight 1983 ( United Kingdom), Fasola and Canowva, in
press {lualyd, 1PO2,

= Crull-billed rerme AR, Johnson, N, Sadoul, LG

= Afarris o . P02
2o ot el ) petie 107
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LPO rarft o bllack turns

Saurce; St et al, (1594).

20. Marsh terns

Characteristics of natural breeding sites

Marsh terns (hlick and whiskered ternsh bulld a nest made of agquatic
plants, usually sied on Boating vegetation such as water lilics.

Suitable management

There is apparently no experience of management [or these spedes in
the Meditersinean region. However, mfts either covered with aquatic
vegetation or not, luve been wsed successfully by the LPO for black tems
in western France. Measuring 40 x 60 cm, they were made of pobystyrene
covered by plastic mesh and surrounded by a woosden frame.

Experience already gained
SErion e all, 1994, LPO!

Management for specific purposes

21. Gulls

Characteristics of natural breeding sites

These species nest on the ground near warer, usually on islaneds bu

sormetimies on anificial smactures such as bulldings, wrecks and bridges.

Thee nesas are piles, sometimes scunty sometimes buge, of Hving or
decayed vegetation. Black-headed gulls bolld their nesss among
shirubly or shor emergent vegetation, such as Saffcormia,

Ofteen thee colonies are multispecific, with this species in the centre of
the iskancds whene the vegetation s denser. Terns are often attracted by
the presence of the smaller gull species. On the other haned, the yellow-
begrgrescd gull which is slso u predator competes directly with other gulls,
terns and waders for breeding sites. It can displace these species if
measures are not taken 1o prevent it from nesting.

Suitable management

Mainly anificial islands. As they use the same types of breeding sites s

werns, gulls can benefit from management intended for the former,
Black-headed and Mediterranean gulls do however require denser and
taller vegetation, wherens the slender-billed gull prefers open halvicas

similir (o ferms,

Experience already gained

Anonymous, 1994 (Audouin’s gull); see also G, Alvares! and the box

helow.

A new island
in Camargue:

I 1995 2 newly constructed island was
immediately colonised by 770 pairs of
colonial waterbirds. The most abondant
species wits slender-billed gull (390 pairs)
followed by commaon tern (200 pairs), avooet
(122 pairs), litle tern (48 pairs) and black-
headed gull (10 piirsd,

Thie island covered 1,610 square metres and
bty only 10 metres away from the dyke.

Composed of mud Duilt up with o bull-dozer,
17 per cent of its area wits covered by broken
shells and smaoll gravel, The island was
dlevoid of all vegetation,

¥ = ave “Condiet eelelnesans ®, pagge 107

I =

sew “Chenct dulilreoes”, figet 107

2 - aflor N Sendoad, wergind Blinbasd eleater




100

Elak-winged stilis from the north
Madisrranean speed the wirier
in northarn o tropical Adrica,

22. The avocet and black-winged stilt

Characteristics of natural breeding sites

These specics breed in open areas on islamds, sand banks or Aooded
msaclerwes on the horders of sabine or brckish bgoons, The sl also
bhrecdls in shatlow freshwater mamshes with spare vegetation. The mes
is an shmliow cup lined with a e vegemtion,

Suitable management

The avocet, which uses the same sites as terns, can benefit from
margement intended Tor Qpese!

Islangls 50 e 150 metres long by 10 w0 20 metres widle located in
antificial wethinds 15 em deep, have been used sucoessfully by both
specics in sites close to the Atlintic coast of Franee,

Cost
Once the initial management works had been conducted, the
manzgenent of a 13 hectore wetlind comprised of 6 ha of Ligoons with

Ireeding islands, required 20 nun/days work per vear for maintaining
water levels, she maintenance and moniorng,

Experience already gained

Delapome and Blinchon 1995, P02
Avocet: Cadbury of e, 1989 (Unjed Kingdom - Also see the Comamgue
tern isluneds, p, 56 anc 9690

1= Nov feach sheet T
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Commaon pratincole nest on bare
ground, or in areks with very
spanie vegetation, 8, g. Saloomia

Management for specific purposes

23. The common pratincole

To our knowledge oo specilic management intended for pratincoles has
Been conducted in the Meditermnean region. However, o recent study
hans prrowicled basic da for managing the breeding sites of this species
ancl therefore for croating such sites i peed be

Characteristics of nataral breeding sites

Pratincoles nest on the ground in areas with very scanercd and low
vegeration, il necessanily close o water

Recommendations for managing breeding sites

Cirazing seems o have o positive impact on breeding sites, provided it
takes place owside the breeding sewson or during the breeding seuson
at low densities

Furthermore, if colonies are established on culiivated Lo, debiying
agriculiueal practices (wheose liming varies depending on whether the
year is dry br weth can greatly improve brecding success

Experience already gained
Calver 19949 CAnchluciay

| \Arghriley
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Conclusion

The raits provided for
Dabmatian palicans

on Lake Mikri Prespa (Greecoe)
wre ro longer sufficent to bost
their intressing population

The creation of artificial breeding sites can be a very uscful
conservation tool for colonial-nesting agquatic birds,
However, as with any tool, it must be used with discretion.

sSuch management is not automatically the correct solution for
overcoming the decline in o population of birds such as herons,

|k'| 1CENS O [ems,

1Fthe principbes describesd in the second chaprer such as the biology of
the species in question, the local context (hydrology, socio-cconomic
dspocts) i predicable medivm-term changes are mken into gccount,
such o management project has a good chance of succeeding in the
lomg werm, However, current experience is still scanered and scanty, anc
it in no way guaraniee absolute success, even i the sl principles

sre compled withy,

Although we are goaning an increasingly better understanding of the
ke factors defermining the choddée of breeding sites by colonkl nesting
Bkrels, it is cerain that other Factoms are still bevond our grasp. There will
abways be, for us humans, 8 degoee of uneenainty concerning the final
chiolce made by the Dirds
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Avian: Reluative o binds
Biotope: The natuml envirenment in which 2 species lives

Coloniality: The tendency for some species 1o nest in groups, These
are called “coloninl species”

Creche: Gathering of lange chicks under the vigilance of a few adult
brircks

Grégarious: Species tha temd 1o live in lange groups

Mobbing : aeral attacks by a group of birds on g predator (fox, bird
of prey...}

Nidifugous: Specics whose chicks spend anly a very shon tine In the
nest after hatching, e.g. avocets. Other species (e herons) are ealled
“nidicolous”

Pelagic: That lives mainly edfshore

Philopatric: A species in which individuals rend w breed close 1o
where they wene borm,

Trophic niche: The place “niche” that a given specles oocupies in an
ecosystem, @5 6 nesult of i food preferences,

List of species

mentioned in the text

Rirds

Audowmn's gull: Lavus aredorinii

Avoeet: Necurirosing aroseiia

Hittern: Satcrmes stolforis

Bluck swan: Cygoons afroines
Black-hesded gull: Lavus moliburdus
Wack temn: Chiidonias niger
Black-winged stih: Fimanfopus bimanlops
Caspinn 1erm: Serna casprio

Cantle hevon: Bafuilcis s

Commen Pratincole: Clareoda pralingoda
Commen terme Serma v
Cormeorant: Phalgcrocoray carty

Dralmatian pelican: Pelecans crispus

Dowbde-crested cormorant: Pifacrocoray auriius

Cilossy ibis: Plegadis falcinellns

Great white Egret: Egretfa allx

Great white pelican: Pelscanus onocrafilis
Greater Thumingo: Pivenicopens il
Grey heron: Ardea cineren

Gull-billetl teen: Gelecilidon nifotica
Lesser crestex] term: Sterra berngalensts
Little Egret: Eprefta garzelia

Litthe term: Storaa alfsfrons

Medierminean gull: farus mefonocepsbalns
Night heron: Mychicorax ycticonay

Purple heron: Arded purpireg

Pypmy cormarnt: Plalacrocory pygeaitis
Roseate term: Sterne dolgallii

105




106

Sancwich vern: Sterna sandpivensis
Shag: Phalacrocoray antstotells
Slendler-billed goll: Larmes gerne
Snowy egret: Egreita thinla

Spoonhill: Matalea limcorodia
Seuaces beron: Ardeoda rallofdes
Western reel heron: Keeefia gl
Whiskiered tern: Cllidorias bybrida
White stork: Cleonia clcoriia
Yellow-legged gull: faris caclinmans

Other animals

Amencan crayfish: Procambaius claribi
Mosguio fsh: Gamibnesia affinis
Pumpkinseed fish: Lepomis gibboiis
Fish Pereconasharna

Plants

Adden Alnns spp.

Ash: Fraxinus spp,

Bramble: Brbiis spp.

Canesy Artinielo detrax

Cork oak: (uiercies stiber

Cornel: Cormtis spp.

Elm: feeias spp.

Glass won Saficormia s, Artbrocnemimin spp.

Juniper: frunier spp,

Colivies: Cet s,

Pines: Plssias spp.

Poplar: Populus spp,

Reed: Phragmites anstralis

Reeedmace: Tyl spp.

Seablive: Seacels

Seapurstane: Halimione portulacofdes
Tamarisk: Tamearix spp.

Wil Selite spp.

Contact addresses

* Station Biologigue de la Tour du Vala
Le Sambie
L3200 Arles
France
Experience © flamingoes (AL Jolinsond, Bemons
TH. Hafmerd, verns and gulls (8. Sadoul), pelicans
CA. Crivellid, artificial beeeding stroctures (0, Pinei)

Agencia de Medio Ambidenne (AMA)
Feservn Natural de Fuente dee Pledm
Apchos dee Cormeos n® 1

29520 Fuente de Piedes (Malaga)

Spain

Experience ; Mamingoes (Mamiel Rendon)

= Giorgos Catendorakis
Soctety for the Frotection ol Prespa
Prespu
SHTT Agios Grermuanos
Gneeoe
Experienoe : pelicans

Mauro Fasola & Luca Canova
Dipimimento ol Biobogla Anlmake, Universich
Pimen Haotia 9

2710 Pawvia

Nuly

Experience : gulls and tems, hemons

Nicols Bacoetti

sttt Nazionake per s Fauna Selvatics
Vin Ca'" Formacenu, 9

A0 Crend Emilin (PO

Iaaly

Expérience - Tamingoes (Chbetello

= Ligue pour la Protection des Oiseaux (LPO)
Lo Corders: Rovake
HE 263
17305 Reschelion Cedex
Franoe
Expenence - white stork, whiskened, hlack and
curmmen terns, Blck-winged seilr, pvoce

*DHKD
FK 18
BOHID Bebek Maniml
Turkey
Experience 1 pelionns and others

. ina Alvarez
en-100NA
Giran Via de San Froncisco, 4
2H005 Madkricd
Spain
Exprerience - Audouin's gull

= Daniel Cro
Depnriamenst Bodogta Anbmal {(Venelwsins)
Av. Dringomal 645
OBOZH Harcelona
Spain
Experienoe  Audoukn's gull

* Jordi Sargatal
Pare Masural Ajguamills de LEmpondd
El Cortalet
17480 Castello DYEmipurics
Spain
Experience « white siork
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The Station biologique de la Tour du Valat was
established in the Camargue (France) in 1954 by Dr. Luc
Hoffmann as a private research institute, primarily for field
ornithological studies.

In 1993 the estate consists of 2500 ha of land belonging to the
Fondation Sansouire, created under French law in 1976

The estate is one of the few in the eastern Camargue on which extensive areas of
near-natural landscapes have survived the post-war expansion of arable
agriculture. Funding for the research and conservation programme of the Station
comes from a variety of national and international organisations, but the major
part of the core funding is provided by the Fondation Tour du Valat, a
foundation under Swiss law.

The scientific programme of the station has evolved over the years, and has
included programmes on the management of vegetation using domestic
herbivares, fish ecology, optimal foraging strategies, behavioural studies, and
migration and breeding success of colonial waterbirds. Most of these studies
have been undertaken in the Camargue, but the Station has increasingly worked
in collaboration with other scientists in the Mediterranean region.

This programme has provided the Station with a fundamental understanding of
Mediterranean wetland écology which can be applied to wetland management
problems in the region.

et o

* Published with the financial support of the European Communities
*

*yk

x*y

ISEN : 2-910368-07-6 FF 50



