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The Wadden Sea is among the largest coastal 
wetlands in the world. It is a key area and the 
most important staging site along the East At
lantic Flyway for birds moving between breeding 
areas in the Arctic from Canada/Greenland in the 
west to Siberia in the east to wintering areas in 
West Europe, the Mediterranean and Africa. The 
Wadden Sea’s shallow, tidal influenced waters, 
its extensive tidal flats and adjacent saltmarshes 
provide food for about 12 million waterbirds 
which stop to build up their fat reserves for their 
further migration, moulting during autumn or 
staging during winter. At least 52 populations of 
41 migratory waterbirds use the Wadden Sea an
nually. Of these, the numbers of 44 populations 
of 34 species are large enough for the Wadden 
Sea to be considered as their most important 
stopover site during migration (Meltofte et al., 
1994, Blew et al., 2005a).

The purpose of this report is twofold, 1) to 
update the knowledge and numbers of the mi
gratory birds for the QSR 2009 report. In that re
port, the species numbers are assessed in relation 
to targets in the Wadden Sea plan (Laursen et al., 
2009, Wadden Sea Plan, 1997); and 2) to provide 
the most recent information and data of the mi
gratory birds in the Wadden Sea, including the 
species phenology, geographical distribution and 
numbers. In the present report these aspects are 
also analysed in relation to climate and regional 
aspects. Since the report published by Meltofte 
et al. (1994) species distribution has not been 
estimated; while in the interim period focus has 
been on population numbers and trends (Rösner 
et al., 1994, Poot et al., 1996) and new statis
tical methods have been introduced and results 
have been provided (Blew et al., 2005a, Blew et 
al., 2007). 

The data presented in this report is a part of 
the Trilateral Monitoring and Assessment Pro
gram for the Wadden Sea gathered by the Joint 
Monitoring of Migratory Birds program. It con
sists of (a) at least 23 synchronous, complete, 
counts each year, and (b) bimonthly counts dur
ing spring tide at 60 counting sites and (c) ad
ditional three counts for geese and aerial counts 
for Shelduck and Eider. The trilateral counts were 
initiated in 1980 and from 1987/1988 a solid 
counting scheme was established, which makes 
it possible to produce trends calculated not only 
from winter or autumn, but on yearround data. 
To do this, missing data are substituted by cal
culated numbers to fill in gaps in the counts. 
This paper presents results from 1987/1988
2007/2008, thus covering a period of 21 years. 

The report is produced by the National Co
ordinating Group on the Joint Monitoring of 
Migratory Birds (JMMB) under the Trilateral 
Monitoring and Assessment Program. During the 
preparatory work of the report Bettina Reineking 
from the Wadden Sea Secretariat and Mark van 
Roomen from SOVON, The Netherlands, was part 
of the JMMBgroup and they both gave valuable 
support and suggestions for the work. We all of
fer our sincere thanks for the time they spent in 
the group and their work on migratory birds. 

Since the last migratory bird report (Blew et 
al., 2007), the Dutch and German parts of the 
Wadden Sea Conservation Area were designat
ed as a World Heritage Site by UNESCO in June 
2009 (Common Wadden Sea Secretariat, 2008). 
This was a great step in formally recognizing the 
global importance of the Wadden Sea. Since this 
report covers the period up to the designation 
year, the result of these analyses can be consid
ered as a baseline for future comparison of de
velopments in the Wadden Sea.

1. Introduction
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2.1 Summary
The Wadden Sea along the west coast of Den
mark, Germany and The Netherlands holds the 
largest coherent tidal flat in the world. The size 
including the offshore area (to 15 m depth) is 
roughly 14.700 km2, of which the intertidal flats 
make up a third of the area and the saltmarsh
es about 3 %. Due to nutrition inflow from the 
North Sea and the rivers, the Wadden Sea habi
tats provide a rich food source for birds all year 
around. 

The Wadden Sea is the single most important 
staging, moulting and wintering area for water
birds on the East Atlantic flyway. According to 
the 1% criterion of the Ramsar Convention, the 
Wadden Sea is of outstanding international im
portance as a staging, moulting and wintering 
area for at least 52 populations of 41 migratory 
waterbirds species that use the East Atlantic 
Flyway and originate from breeding populations 
from a large part of the northern hemisphere, 
from Canada/Greenland in the west, across 
Scandinavia to Siberia in the east. Numbers of 
44 populations of 34 species are of a magni
tude that makes the Wadden Sea indispensable 
to these species, either as a main staging site 
during migration, or as their primary wintering 
or moulting habitat; these are the species dealt 
with in this report.

During recent years the amount and quality 
of migratory bird data has increased consider
ably and data handling has been improved. The 
current ‘Joint Monitoring of Migratory Birds’ 
(JMMB) program, carried out in the framework 
of the ‘Trilateral Monitoring and Assessment 
Program’ (TMAP), consists of 23 internationally 
synchronous, complete counts every year and 
monthly or bimonthly counts during spring tide 
at 688 counting sites. 

Total numbers result in a maximum of ap
proximately 6 million birds being present in 
the Wadden Sea at one time, not considering 
turnover. Besides Great Cormorant and Spoon
bill, those numbers add up to about 1.37 mil
lion ducks and geese, 3.46 million waders and 
0.89 million gulls, all valid for the most recent 
bird years 1999/20002006/2007. Most species 
reach highest numbers during autumn migra
tion. Numbers of waders are almost as high dur
ing spring, whereas ducks and geese overwinter 
in high numbers. Only gulls are numerous during 
summer.

Nearly the entire populations of the Dark
bellied Brent Goose Branta b. bernicla and of the 
Red Knot Calidris canutus use the Wadden Sea 

during the annual cycle. In addition, seven spe
cies are present with more than 50 % of their 
flyway population and a further 13 species with 
more than 10 %. In addition the coastal zone 
of the offshore area is used by high numbers of 
moulting Shelduck Tadorna tadorna and moult
ing and wintering Common Eider Somateria mol-
lissima.

During the last decade, the JMMBgroup had 
focused on estimating trends for the migratory 
birds in the Wadden Sea (Blew et al. 2005), re
vealing serious declines in some species numbers 
(Blew et al. 2007). In this report, beside the trend 
estimates, the JMMBgroup focuses on geo
graphical distribution and phenology of the mi
gratory species in relation to the environmental 
and climatic dynamics in the Wadden Sea. More 
than 20 years of migratory bird monitoring offers 
excellent opportunities to look for changes dur
ing this period. Thus, analyses are performed for 
the geographical distributions and for the spe
cies phenology throughout the year, separately 
for the Northern and the SouthWestern Wadden 
Sea. 

The aims of this report are:
Update of species trends1. 
Analyses of changes in geographical distri2. 
bution
Analyses of changes in phenology3. 
Analyses of species numbers in relation to 4. 
climate conditions

The trend analyses for 34 waterbird species in 
the Wadden Sea during the 21 year period from 
1987 to 2008 show that 

numbers of 8 species had strong or moder•	
ate increases: Great Cormorant, Eurasian 
Spoonbill, Barnacle Goose, Northern Pintail, 
Common Ringed Plover, Sanderling, Curlew 
Sandpiper and Bartailed Godwit; 
12 species had stable numbers: Darkbellied •	
Brent Goose, Eurasian Wigeon, Northern 
Shoveler, Grey Plover, Eurasian Lapwing, 
Red Knot, Dunlin, Eurasian Curlew, Com
mon Redshank, Common Greenshank, Ruddy 
Turnstone and Common Gull; 
14 species had decreasing numbers, mostly •	
moderate: Common Shelduck, Common 
Teal, Mallard, Common Eider (after 1993), 
Eurasian Oystercatcher, Pied Avocet, Kentish 
Plover, European Golden Plover, Ruff, Whim
brel, Spotted Redshank, Blackheaded Gull, 
Herring Gull and Great Blackbacked Gull.

 

2. Summaries
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The assessment of the trend results reveals 
that species which show strong increases in the 
Wadden Sea also show increases in their flyway 
populations. Those species with moderate in
creases in the Wadden Sea are those wintering in 
tropical Africa and breeding in the Arctic. About 
half of the species with stable numbers in the 
Wadden Sea also have stable flyway numbers; all 
of these species have their breeding and winter
ing grounds in the Arctic/Europe and in tropical 
Africa/Europe. The species that decline in the 
Wadden Sea are dominated by species breed
ing in North, Central and Western Europe, and a 
large proportion of these species also spend the 
winter there. Thus, while the Arctic breeding spe
cies have done better in recent years, the species 
showing decreasing trends seem to be affected 
by conditions in NW Europe, and likely within the 
Wadden Sea. In relation to food, it seems obvious 
that species using garbage dumps such as Her
ring Gull and Great Blackbacked Gull decrease 
in numbers as well as species feeding on mussels 
such as Common Eider and Oystercatcher (and 
partly Herring Gull).

Most species show a more or less uniform dis
tribution throughout the Wadden Sea with high 
numbers in the Central and SouthWestern parts. 
Some species, such as the Spotted Redshank occur 
only at a few sites; others, such as the Shelduck 
moulting off the Elbe estuary, have local concen
trations of high numbers during a period of the 
year. With regard to species distribution, changes 
between an early period 1987/881994/95 and a 
late period 1999/002006/07 are analysed. They 
show for example that Great Cormorant increas
es at all sites. In contrast, gull species decrease 
in all four parts of the Wadden Sea. All geese 
species and Shelduck increase in Niedersachsen 
but decrease in Schleswig Holstein and seem 
to be stable in the Danish and The Netherlands 
areas. As for the dabbling ducks and waders, 
similar patterns are found: most of these species 
show stable numbers in The Netherlands and in 
the Danish parts, but several species decrease in 
 SchleswigHolstein and Niedersachsen. This geo
graphical pattern has a striking similarity with 
the distribution of tidal amplitude in the Wad
den Sea, which is higher in the central parts, but 
lower in the Danish and Dutch regions. For the 
species that feed on the tidal flats, we found a 
significant correlation between the height of 
the tidal amplitude in the subareas and the 
number of species that change in numbers be
tween 1987/881994/95 and 1999/002006/07. 
In contrast to that, no significant correlation 

was found for those species feeding on the salt 
marshes. Consequently, these results bring a fo
cus to the tidal dynamics in the Wadden Sea. The 
dynamics could be climate driven and we recom
mend that this should be studied in more detail 
in the future.

Most species show a reasonably constant 
pattern in their phenology over the years. In 
particular their arrival and departure times are 
stable. But when looked in more detail, several 
species have shown changes between the peri
ods 1987/881994/95 and 1999/002006/07. 
While during autumn no clear changes in phe
nologies appear, during spring in the Northern 
and SouthWestern Wadden Sea the median 
date of a few species (1 in the Northern, 4 in 
the SouthWestern regions), show an earlier pas
sage in the late compared to the early period, but 
several species (12 and 10) show a later passage 
through the Wadden Sea. Those showing a late 
passage through the Wadden Sea belong to both 
the North European and to the Arctic breeding 
species.

Climate conditions influence a number of 
biological processes. For the bird numbers in the 
Wadden Sea, we propose that winter conditions 
expressed by the North Atlantic Oscillation index 
(NAO) and the water temperature in the Wadden 
Sea in April have an influence on the species´ 
survival/distribution (winter climate) and repro
ductive success (water temperature in April). The 
results show that trends in 30 out of 34 species 
are significantly correlated with one or both of 
these climate variables, while trends in four spe
cies are not: Common Shelduck, Common Red
shank, Ruddy Turnstone and Common Gull. Out of 
those two climate variables most species trends 
correlated with the April water temperature in 
the Wadden Sea. Moreover, species which show 
a positive correlation to April water temperature 
mainly have a positive trend in the Wadden Sea. 
In contrast, those species showing negative cor
relations with the April water temperature were 
dominated by species showing negative trends. 
While the direct causes of these results are not 
clear, it could indicate that those species taking 
advantage of warmer spring temperatures and 
thus better feeding conditions also arrive at the 
breeding grounds in a better body condition and 
thus have a higher reproductive success. 

The results confirm impressively once more 
that the Wadden Sea is a highly important stag
ing and wintering area for a large number of spe
cies and populations which belong to the East 
Atlantic Flyway. Changes had occurred during 

Summaries
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the last two decades that influence the species 
numbers, phenologies and geographical distribu
tions. For at least some species, possible causes 
for declines may well be the physical, ecological 
and climatic conditions in the Wadden Sea. It is 
also acknowledged, that conditions outside the 
area are affecting numbers and trends of other 
species. We recommend continuing to study pos
sible links between the conditions in the Wadden 
Sea and the breeding and wintering numbers of 
these bird species

Monitoring of the migratory birds in the Wad
den Sea is a continuous process. Results are used 
to produce status reports like this one contain
ing relevant and focussed information to assess 
the species’ use of the Wadden Sea and the pa
rameters that affect them. The most up to date 
information on the trends of the migratory spe
cies can be found on the Common Wadden Sea 
Secretariat’s web site:

http://www.waddenseasecretariat.org/
TMAP/Migratory_birds.html

2.2 Sammenfatning
Vadehavet, beliggende langs vest og nordkysten 
af Danmark, Tyskland og Holland, udgør ét af 
verdens største sammenhængende tidevandsom
råder. Området, med tilgrænsende havområder 
ned til 15 m’s dybde, udgør næsten 15.000 km2. 
Heraf udgør de karakteristiske naturtyper som 
tidevandsflader mere end 30% og  strandenge 
3%. På grund af tilførsel af næringsstoffer 
fra Nordsøen og de mange større eller mindre 
vandløb, rummer Vadehavsområdet meget store 
føderessourcer, der året rundt er til rådighed for 
en lang række forskellige arter af fugle. 

Vadehavet er i sin helhed det vigtigste område 
for vandfugle langs den Østatlantiske Trækrute. 
Sammenholdt med Ramsarkonventionens 
kriterier for vigtighed (1%regelen), er Vadehavet 
af enestående betydning som raste, fælde og 
overvintringsområde for mindst 52 bestande af 
42 trækkende vandfuglearter, som benytter den 
Østatlantiske Trækrute, der forbinder yngleom
råderne mod nord med overvintringsområderne 
mod syd. Arterne tilhører ynglebestande som 
kommer fra et område på den nordlige halvkugle, 
der strækker sig fra Canada/Grønland i vest 
over Skandinavien til Sibirien i øst. 44 bestande 
af 34 arter forekommer i så store mængder, at 
Vadehavet er deres vigtigste raste, overvint 
rings eller fældeområde. Det er disse arter, der 
behandles i denne rapport.

Gennem de seneste år er mængden og kva

liteten af data om trækfuglenes forekomst øget 
betydeligt, og bearbejdningen af data er som 
følge heraf forbedret. Det løbende ’Trilaterale 
Overvågningsprogram for Trækkende Vandfugle’ 
(JMMB), der udføres inden for rammerne af det 
’Trilaterale Overvågnings og Evalueringspro
gram’ (TMAP), består af 23 årlige, synkrone og 
dækkende optællinger samt ’springtidstællinger’, 
der udføres månedlig eller med 14 dages inter
valler på 688 lokaliteter.

Det maksimale antal fugle, som opholder sig 
i Vadehavet på samme tid, er beregnet til ca. 6 
millioner, men et større antal bruger området 
fordi individerne konstant afløser hinanden (turn 
over effekt). Foruden Skarv og Skestork kommer 
antallene op på ca. 1,37 mio. ænder og gæs, 3,46 
mio. vadefugle og 0,89 mio. måger, alle opgjort i 
perioden 1999/2000  2006/2007. De fleste arter 
optræder med de største antal under efterårs
trækket. Men for vadefugle er antallet omtrent 
ligeså stort om foråret, mens ænder og gæs 
kulminerer om vinteren. Kun måger er til stede i 
store tal om sommeren.

Omtrent hele bestanden af Mørkbuet knortegås 
Branta b. bernicla og Islandsk ryle Calidris canutus 
er afhængige af Vadehavet i deres årlige cyklus. 
Desuden er syv arter tilstede med mere end 50% 
af deres samlede bestande og yderligere 13 arter 
forekommer i antal, som udgør mere end 10% 
af bestandene. Dertil kommer, at kystzonen 
mod Nordsøen bruges af et stort antal fældende 
Gravænder Tadorna tadorna samt fældende og 
overvintrende Ederfugle Somateria mollissima.

Gennem de senere år har JMMBgruppen haft 
fokus på beregning af arternes bestandsmæs
sige udvikling, de såkaldte ”trends” for trækfugle 
i Vadehavet (Blew et al. 2005). Disse resultater 
afslører betydelige nedgange i antallene for nogle 
arter. Foruden arternes udvikling fokuserer denne 
rapport også på deres geografiske fordeling og 
forekomst gennem året, den såkaldte fænologi. 
Disse forhold undersøges i relation til arternes 
biologi og klimatiske ændringer i Vadehavet. 
Mere end 20 års overvågning af de trækkende 
vandfugle giver gode muligheder for at undersøge, 
om der er sket forandringer i løbet af perioden. 
Analyserne af arternes geografiske fordeling og 
deres forekomst er gennemført for henholdsvis 
den nordlige og sydvestlige del af Vadehavet.

Formålet med denne rapport er at:
Opdatere arternes bestandsmæssige 1. 
udvikling (trends)
Analysere ændringer i arternes geografiske 2. 
fordeling

Summaries
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Analysere ændringer i den årlige forekomst 3. 
(fænologi)
Analysere arternes antal i relation til klima4. 
ændringer

Analysen af udviklingen for bestandene af 34 
arter af trækkende vandfugle i Vadehavet gennem 
en periode på 21 år (1987 til 2008) viser,

at antallene for 8 arter viser stærke eller •	
moderate stigninger: Skarv, Skestork, Bramås, 
Spidsand, Stor præstekrave, Sandløber, 
Krumnæbbet ryle og Lille kobbersneppe.
at 12 arter havde stabile antal: Mørkbuget •	
knortegås, Pibeand, Skeand, Strandhjejle, 
Vibe, Islandsk ryle, Almindelig ryle, Stor 
regnspove, Rødben, Hvidklire, Stenvender og 
Strommåge.
at 14 arter gik tilbage i antal, de fleste •	
moderat: Gravand, Krikand, Gråand, Ederfugl 
(efter 1993), Strandskade, Klyde, Hvidbrys 
tet præstekrave, Hjejle, Brushane, Lille 
regnspove, Sortklire, Hættemåge, Sølvmåge 
og Svartbag.

Vurdering af arternes udvikling viser, at 
de arter der udviser stærkt stigende antal i 
Vadehavet tilhører arter, hvis samlede bestande 
også er stigende. Arter med moderate fremgange 
i Vadehavet, er arter, som yngler i Arktis og over
vintrer i tropisk Afrika. Omkring halvdelen af de 
arter, der har stabile antal i Vadehavet tilhører 
arter hvis samlede bestande også er stabile; alle 
disse arter yngler i Arktis/Europa og i overvintre 
i tropisk Afrika/Europa. Arter, der optræder med 
faldende antal i Vadehavet, domineres af arter 
som yngler i Nord, Central og Vesteuropa, og 
en stor del af arterne overvintrer også der.

Således viser vurderingen, at de arktisk 
ynglende arter har klaret sig godt i de senere år, 
mens de arter, der viser nedgange, er afhængige 
af forholdene i Nordvesteuropa og sandsynligvis 
også af forholdene i Vadehavet. I relation til føde, 
er det f.eks. også tydeligt, at arter, som søger føde 
på lossepladser eller i forbindelse med fiskeriakti
viteter (Sølvmåge og Svartbag), falder i antal lige 
som de arter, der æder blåmuslinger (Ederfugl og 
Strandskade, og delvist også Sølvmåge).

De fleste arter viser en ensartet geogra
fisk fordeling med store antal i de centrale og 
sydvestlige dele af Vadehavet. Nogle arter som 
Sortklire forekommer kun i mindre antal og på få 
lokaliteter. En anden art som Gravand, der fælder 
i store antal vest for Elbens udmunding, har en 
forholdsvis lokal udbredelse, men forekommer i 
store antal i en kort periode. Arternes fordeling 
er undersøgt i en tidlig (1987/88  1994/95) og 
en sen periode (1999/2000  2006/07).

Resultaterne viser, at for eksempel Skarv er 
steget i antal i alle områder. I modsætning hertil 
er mågearterne gået tilbage i antal i alle dele 
af Vadehavet. Alle gåsearter samt Gravand er 
steget i antal i Nedersaksen, faldet i Slesvig
Holsten og er stabile i Danmark og Holland. For 
svømmeænder og vadefugle er der fundet et 
tilsvarende mønster: De fleste arter har stabile 
antal i Holland og Danmark, mens flere arter er 
faldet i antal i SlesvigHolsten og Nedersaksen. 
Denne geografiske fordeling har en slående 
lighed med højden af tidevandets udsving fra 
ebbe til flod (amplitude) i Vadehavet, hvor ampli
tuden er størst i de centrale dele (SlesvigHolsten 
og Nedersaksen) og mindst mod nord (Danmark) 
og sydvest (Holland). For arterne som søger føde 
på tidevandsfladerne fandt vi en signifikant sam
menhæng mellem størrelsen af tidevandsfor
skellen i delområderne og antallet af fuglearter, 
som viste signifikante ændringer i deres antal i 
samme delområder mellem perioderne 1987/88  
1994/95 og 1999/2000  2006/07. I modsætning 
hertil blev der ikke fundet nogen signifikante 
ændringer i antallene for de arter, som søger 
føde på strandengene i de tilsvarende delområ
der. Hermed sættes der fokus på tidevandsdyna
mikken i Vadehavet. Denne dynamik kan være 
påvirket af klimaændringer, og det anbefales, at 
denne sammenhæng undersøges i fremtiden.

De fleste arter viser et nogenlunde stabil 
mønster i deres fænologi (den årlige forekomst) 
fra år til år. I særdeleshed er tidspunkterne for 
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deres ankomst til og afrejse fra Vadehavet 
stabile. Men undersøgt mere detaljeret, viser 
adskillige arter forandringer mellem perioderne 
1987/88  1994/95 og 1999/2000  2006/07. 
Mens der ikke er klare tendenser om efteråret, 
viser flere arter ændringer i deres mediandatoer 
om foråret i både den nordlige og sydlige del af 
Vadehavet. Således viser få arter (1 i den nordlige 
og 4 i den sydlige del) tidligere passage gennem 
Vadehavet i den sene sammenlignet med den 
tidlige periode. Men adskillige arter (12 og 10 i 
de to områder) viser en senere passage gennem 
Vadehavet. De arter der udviser en sen passage 
gennem Vadehavet om foråret, er arter, som 
yngler i både Nordeuropa og i Arktis. 

Klimatiske forhold har indflydelse på adskil
lige biologiske processer. For antallet af fugle i 
Vadehavet antager vi, at forholdene om vinteren 
udtrykt ved det Nordatlantiske Oscillation Index 
(NAO) og vandtemperaturen i Vadehavet i april 
har betydning for arternes overlevelse, (vinter
klima) og ungeproduktion (vandtemperatur i 
april). Analyserne viser, at udviklingen i antallene 
for 30 ud af 34 arter er signifikant korreleret 
med den ene eller begge disse klimaparametre, 
mens antallene for kun fire arter ikke viser nogen 
korrelation. Disse fire arter er: Gravand, Rødben, 
Stenvender og Stormmåge. Af de to klimapa
rametre er de fleste arter korreleret med vand
temperaturen i april. Desuden er de arter som er 
positivt korreleret med vandtemperaturen i april 
overvejende arter, hvis bestande øges i Vadehavet. 
I modsætning hertil er de arter, som er negativt 
korreleret med vandtemperaturen i april arter, 
som overvejende forekommer i faldende antal 
i Vadehavet. Selvom grundene til denne sam
menhæng ikke er klare, kunne det indikere at de 
arter, som kan drage nytte af varme forår og mu
lighederne for at udnytte tidligt forekommende 
byttedyr, er bedre til at opbygge deres fedtdepo
ter. Dermed er de også i stand til at ankomme til 
ynglepladserne i en bedre kondition og opnå en 
god ynglesucces.

Resultaterne viser endnu engang at Vadehavet 
har en stor betydning som raste og overvint 
ringsområde for et stort antal arter og bestande, 
som tilhører den Østatlantiske Trækfuglekorridor. 
Ændringer, som har fundet sted gennem de sidste 
to årtier, har påvirket arternes antal, forekomst 
og geografisk fordeling. I det mindste for nogle 
arter er der givet forklaringer på mulige sam
menhænge mellem de antalsmæssige ændringer 
og de fysiske, økologiske og klimatiske forhold i 
Vadehavet. Resultaterne viser desuden, at også 
forhold uden for Vadehavet påvirker arters antal 

og udvikling. Vi vil derfor anbefale, at samarbej
det udbygges mellem Vadehavet og landene som 
udgør arternes yngle og overvintringsområder 
mod henholdsvis nord og syd.

Overvågning af trækkende fugle i Vadehavet 
er en kontinuerlig opgave. Resultaterne bruges 
bl.a. til at udarbejde statusrapporter som den 
foreliggende, der indeholder resultater og sam
menstillinger, der er et vigtigt grundlag for at 
kunne vurdere arternes brug af Vadehavet og 
de mulige faktorer, der påvirker dem. Et sådant 
arbejde tager tid, og mens det står på, ændrer 
arternes antal sig. Derfor kan udredninger som 
denne forekomme at være historiske, men 
årsagerne til de beskrevne udviklingstendenser 
vil sandsynligvis stadig være gældende i lang tid 
fremover. For at kunne give læserne den nyeste 
udvikling, opdateres arternes udvikling løbende 
på Vadehavssekretariatets webside, hvor man 
kan få indblik i de nyeste resultater:

http://www.waddenseasecretariat.org/
TMAP/Migratory_birds.html

2.3 Zusammenfassung
Das Wattenmeer entlang der Westküste von 
Dänemark, Deutschland und den Niederlanden 
ist das größte zusammenhängende Wattgebiet 
der Welt. Einschließlich des OffshoreBereichs 
(bis zu einer Tiefe von 15 m ) beträgt seine Größe 
etwa 14.700 km2, ein Drittel davon sind Wattflä
chen, ungefähr 3 % sind Salzwiesen. Aufgrund 
des Nährstoffeintrages aus der Nordsee und den 
Flüssen weisen die Wattenmeerhabitate eine 
hohe Produktivität auf, die ganzjährig zu einem 
reichen Nahrungsangebot für Vögel führt.

Das Wattenmeer ist das bedeutendste Rast, 
Mauser und Überwinterungsgebiet für Wasser 
und Watvögel auf dem Ostatlantischen Zugweg. 
Bezogen auf das 1% Kriterium der Ramsar
Konvention ist das Wattenmeer von herausra
gender internationaler Bedeutung für mindestens 
52 Populationen von 41 ziehenden Wat und 
Wasservogelarten des ostatlantischen Zugwegs. 
Die Brutgebiete dieser Populationen erstrecken 
sich über einen großen Teil der nördlichen Hemi
sphäre und reichen von Kanada und Grönland im 
Westen über Skandinavien bis nach Sibirien im 
Osten. Für 44 Populationen von 34 Arten stellt das 
Wattenmeer einen unverzichtbaren und häufig 
den wichtigsten Trittstein während des Zugs und 
das HauptÜberwinterungs und Mausergebiet 
dar; diese Arten werden im vorliegenden Bericht 
behandelt.

Sowohl die Qualität und als auch die Quantität 
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der Wasser und Watvogeldaten haben in den 
letzen Jahren beträchtlich zugenommen und 
Datenhaltung und auswertung wurde verbessert. 
Das laufende gemeinsame MonitoringProgramm 
( „Joint Monitoring Program of Migratory Birds 
– JMMB“), welches im Rahmen des „Trilateral 
Monitoring and Assessment Program – TMAP“ 
durchgeführt wird, umfasst in 688 Zählgebieten 
jährlich zwei bis drei internationale Synchron
zählungen sowie Springtidenzählungen, welche 
in ausgewählten Gebieten ca. alle 15 Tage statt
finden.

Insgesamt sind (nach den Zählungen/ Ergeb
nissen) maximal etwa 6 Millionen Vögel gleich
zeitig im Wattenmeer anwesend, wobei der 
„turnover“  unberücksichtigt bleibt. Betrachtet 
man den Zeitraum 1999/ 2000 bis 2006/2007, so 
setzen sich diese Zahlen aus ca. 1, 37 Millionen 
Enten und Gänsen, 3,46 Millionen Watvögeln und 
0,89 Millionen Möwen zusammen, dazu kommen 
noch Kormorane und Löffler. Die meisten Arten 
erreichen ihre Höchstbestände während des 
Herbstzuges, die Zahlen der Watvögel sind aber 
auch im Frühjahr ähnlich hoch, Gänse und Enten 
dagegen kommen im Winter in hohen Beständen 
vor, während Möwen auch im Sommer häufig 
sind.

Im Jahresverlauf nutzt praktisch die gesamte 
Population der Dunkelbäuchigen Ringelgans 
Branta. b. bernicla und des Knutts Calidris canutus 
das Wattenmeer. Zusätzlich sind sieben weitere 
Arten mit mehr als 50% und weitere 13 Arten mit 
mehr als 10% ihrer flywayPopulation anwesend. 
Hohe Bestände der Brandgans Tadorna tadorna 
sowie der Eiderente Somateria molissima nutzen 
die angrenzende Küstenzone zur Mauser bzw. zur 
Mauser und Überwinterung. 

Während der letzten Dekade hat sich die 
JMMBGruppe darauf konzentriert, Populations
Trends der Zugvögel im Wattenmeer zu berechnen, 
wobei in den Bestandszahlen einiger Arten 
erhebliche Abnahmen festgestellt wurden (Blew 
et al. 2005, 2007). In dem vorliegenden Bericht 
wird zusätzlich die geografische Verteilung und 
die Phänologie der Zugvogelarten betrachtet. 
Die mittlerweile über 20 Jahre zurückreichende 
Datenerfassung bietet eine hervorragende Gele
genheit, Änderungen innerhalb dieses Zeitrau
mes in Bezug zu Veränderungen der Umwelt und 
des Klimas im Wattenmeer zu setzen. So konnten 
Analysen der geografischen Verteilung für unter
schiedliche Jahreszeiten und der Phänologien 
getrennt für das nördliche und das südwestliche 
Wattenmeer durchgeführt werden. 

Die Ziele dieses Berichtes sind:

Aktualisierung der Populationstrends; 1. 
Analyse der Änderungen in der geografi2. 
schen Verteilung
Analyse der Änderungen in den  Phänologien3. 
Analyse der Populationstrends in Bezug auf 4. 
klimatische Bedingungen

 Die Analyse der Trends von 34 Wat und 
Wasservogelarten für die 21 Jahre von 1987 bis 
2008 zeigt, dass: 

8 Arten starke oder mäßige Zunahmen •	
zeigen: Kormoran, Löffler, Weißwangengans, 
Spießente, Sandregenpfeifer, Sanderling, 
Sichelstrandläufer und Pfuhlschnepfe,
12 Arten stabile Bestände haben: Dunkel•	
bäuchige Ringelgans, Pfeifente, Löffel
ente, Kiebitzregenpfeifer, Kiebitz, Knutt, 
Alpenstrandläufer, Großer Brachvogel, 
Rotschenkel, Grünschenkel, Steinwälzer, und 
Sturmmöwe,
14 Arten abnehmende Bestände haben: •	
Brandente, Krickente, Stockente, Eiderente 
(nach 1993), Austernfischer, Säbelschnäbler, 
Seeregenpfeifer, Goldregenpfeifer, Kampfläu
fer, Regenbrachvogel, Dunkler Wasserläufer, 
Lachmöwe, Silbermöwe und Mantelmöwe.

Eine Aufschlüsselung der Trends zeigt, dass 
bei Arten, die starke Zunahmen im Wattenmeer 
aufweisen, auch die FlywayPopulation zunimmt. 
Viele Arten, deren Bestände mäßige Zunahmen im 
Wattenmeer verzeichnen, überwintern im tropi
schen Afrika und brüten in der Arktis. Ungefähr 
die Hälfte der Arten, die mit stabilen Zahlen 
im Wattenmeer auftreten, weisen auch stabile 
FlywayBestände auf; die Brutgebiete dieser Arten 
liegen in der Arktis und in Europa, sie überwintern 
in Europa und im tropischen Afrika. Arten, deren 
Bestände im Wattenmeer abnehmen, gehören 
vor allem zu denen, die in Nord, Zentral und 
Westeuropa brüten und überwiegend auch dort 
überwintern. Während sich also die Bestände der 
arktischen Brutvögel erholt haben, scheinen die 
Arten mit abnehmenden Trends von Bedingun
gen in NordwestEuropa beeinträchtigt zu sein, 
wahrscheinlich sogar von denen im Wattenmeer. 
Mit Blick auf die bevorzugte Nahrung der Arten 
zeigt sich, dass die Bestände von Silbermöwe 
und Mantelmöwe, die von offenen Mülldeponien 
profitierten, abnehmen, ebenso wie die Bestände 
von muschelfressenden Arten wie Eiderente, 
Austernfischer und teilweise Silbermöwe.

Die meisten Arten weisen eine mehr oder 
weniger gleichmäßige Verteilung im Watten
meer auf, mit hohen Anzahlen in den zentralen 
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und südwestlichen Bereichen. Einige Arten, wie 
der Dunkle Wasserläufer, treten nur in wenigen 
Gebieten auf, andere zeigen deutliche lokale 
Konzentrationen während eines Jahresabschnit
tes, wie die Brandgans, die im ElbeÄstuar 
mausert. Im Hinblick auf die Artenverteilung 
wurden die Veränderungen zwischen einer frühen 
Periode 1987/88 – 1994/95 und einer späten 
Periode 1999/002006/07 analysiert. Dabei wurde 
deutlich, dass z. B. die Bestände des Kormorans 
überall zunehmen, während z. B. die Möwen
bestände in allen vier WattenmeerRegionen 
abnehmen. Alle Gänsearten und die Brandgans 
nehmen in Niedersachsen zu und in Schleswig
Holstein ab, scheinen aber im dänischen und 
niederländischen Bereich stabile Bestände zu 
haben. Ähnliche Muster wurden für Gründelen
ten und Watvögel gefunden: Die meisten dieser 
Arten weisen stabile Trends im dänischen und 
niederländischen Wattenmeer auf, während 
viele dieser Arten im schleswigholsteinischen 
und niedersächsischen Teil abnehmende Trends 
aufweisen. Dieses geografische Muster hat eine 
bemerkenswerte Ähnlichkeit mit der Gezeiten
Amplitude, welche im zentralen Bereich des 
Wattenmeers höher ist als in den dänischen und 
niederländischen Bereichen. Für Arten, die auf den 
Wattflächen nach Nahrung suchen, konnten wir 
eine signifikante Korrelation zwischen der Höhe 
der GezeitenAmplitude in den entsprechenden 
Regionen (subareas) und der Veränderung der 
Bestandszahlen zwischen 1987/881994/95 und 
1999/002006/07 feststellen. Im Gegensatz dazu 
konnte für Arten, die auf den Salzwiesen nach 
Nahrung suchen, keine solche signifikante Korre
lation gefunden werden. Diese Ergebnisse weisen 
auf Veränderungen in der GezeitenDynamik im 
Wattenmeer hin, welche letztendlich von klima
tischen Veränderungen verursacht sein können 
und es wird empfohlen, dieses zukünftig einge
hender zu untersuchen.

Die meisten Arten zeigen über die Jahre 
ziemlich konstante Phänologieverläufe, insbe
sondere die Ankunfts und Abflugzeiten sind 
im Wattenmeer gleich bleibend. Bei genauerer 
Betrachtung, zeigen jedoch etliche Arten Ände
rungen zwischen den verglichenen Perioden 
1987/881994/95 und 1999/002006/07: Anhand 
des mittleren Durchzugsdatums (Median) konnte 
für das Frühjahr einerseits bei einigen Arten 
ein früherer Durchzug während des jüngsten 
Zeitraums (1999/002006/07) festgestellt werden 
(1 Art im nördlichen, 4 Arten im südwestlichen 
Wattenmeer); andererseits wurde bei 12 Arten 
im nördlichen und 10 Arten im südwestlichen 

Wattenmeer ein späterer Durchzug durch das 
Wattenmeer registriert. Arten, welche im Frühjahr 
später durch das Wattenmeer ziehen, gehören 
sowohl zu den nordeuropäischen als auch zu den 
arktischen Brutvögeln. Im Herbst wurden keine 
deutlichen Änderungen entdeckt .

Klimatische Bedingungen beeinflussen eine 
ganze Anzahl biologischer Prozesse. Wir gehen 
davon aus, dass die Anzahl der Vögel im Watten
meer durch die Klimabedingungen im Winter 
beeinflusst werden, die sich durch den Nord
atlantischen Oszillationsindex (NAO) und die 
Wassertemperatur im April beschreiben lassen: 
Die Wetterlage im Winter (NAO) wirkt sich auf 
das Überleben und die Verteilung der Vögel aus, 
die Wassertemperatur im Wattenmeer auf ihren 
Bruterfolg. Bei 30 der 34 untersuchten Arten 
sind die Trends signifikant mit einer oder beiden 
Variablen korreliert, Ausnahmen bilden die 
Arten Brandente, Rotschenkel, Steinwälzer und 
Sturmmöwe. Die Trends der meisten Arten sind 
mit der Wassertemperatur im April korreliert. 
Die Arten, deren Trend positiv mit der Wasser
temperatur im April korreliert ist, sind überwie
gend Arten, für die auch ein positiver Trend im 
Wattenmeer verzeichnet wird. Umgekehrt wird 
die Gruppe, deren Trends negativ mit der Wasser
temperatur im April korreliert sind, von Arten 
dominiert, die einen negativen Trend im Watten
meer aufweisen. Obwohl der direkte Zusammen
hang nicht eindeutig ist, könnten die Ergebnisse 
darauf hinweisen, dass die Arten, die von den 
wärmeren Frühlingstemperaturen und damit 
besseren Nahrungsbedingungen im Wattenmeer 
profitieren, in einer besseren Kondition in den 
Brutgebieten ankommen und dadurch einen 
höheren Bruterfolg haben. 

Die Ergebnisse bestätigen einmal mehr, dass 
das Wattenmeer eines der bedeutendsten Rast 
und Überwinterungsgebiet für viele Arten und 
Populationen des Ostatlantischen Zugwegs ist. 
In den letzten zwei Dekaden traten Veränderun
gen auf, die sich auf die Bestandszahlen dieser 
Arten im Wattenmeer, ihre Phänologien und 
ihre geografische Verteilung ausgewirkt haben. 
Zumindest für einige Arten sind die Gründe für 
die Abnahme ihrer Bestände wahrscheinlich 
in physikalischen, ökologischen und klimati
schen Bedingungen im Wattenmeer zu suchen. 
Dessen ungeachtet werden Anzahl und Trends 
einiger Arten aber sicher auch von Bedingungen 
außerhalb des Wattenmeeres beeinflusst und es 
wird empfohlen, die Zusammenarbeit zwischen 
dem Internationalen Wattenmeer und den Brut 
und Überwinterungsgebieten dieser Arten weiter 
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zu intensivieren. 
Das Monitoring der Zugvögel im Wattenmeer 

ist ein kontinuierlicher Prozess. Die Ergebnisse 
werden genutzt, um Statusberichte wie den 
vorliegenden zu fertigen, und damit wichtige und 
komprimierte Informationen bereit zu stellen, 
um sowohl die Nutzung des Wattenmeeres 
durch Wat und Wasservogelarten als auch die 
möglichen Wirkfaktoren zu bewerten. Die aktu
ellsten Informationen zu den Trends der Zugvo
gelarten werden regelmäßig auf der Homepage 
des Internationalen Wattenmeersekretariats 
veröffentlicht: 

http://www.waddenseasecretariat.org/
TMAP/Migratory_birds.html

2.4 Sammenvatting
De internationale Waddenzee, die zich langs de 
Noordzeekust van Denemarken, Duitsland en 
Nederland bevindt, is het grootste aaneengeslo
ten getijdengebied van de wereld. Inclusief het 
buitengaats gebied (tot 15 m diepte) beslaat 
het ruwweg 14.700 km2, waarvan een derde 
deel bestaat uit droogvallend wad en circa 3% 
uit kwelders. De toevoer van voedselrijk water 
vanuit de Noordzee en de rivieren zorgt ervoor 
dat de Waddenzee jaarrond een belangrijke bron 
van voedsel is voor tal van organismen.

Zo is de Waddenzee het belangrijkste 
doortrek, rui en overwinteringsgebied voor tal 
van watervogels in de OostAtlantische trekroute. 
Op basis van de gehanteerde 1%normen van de 
Ramsar Conventie is de Waddenzee van groot 
internationaal belang voor tenminste 52 popu
laties van 41 migrerende watervogels langs de 
OostAtlantische trekroute. Deze zijn afkomstig 
uit broedpopulaties die zich ruim verspreiden 
over het noordelijk halfrond, van Canada en 
Groenland in het westen tot Scandinavië en 
Siberië in het oosten. Van 44 populaties van 
34 soorten zijn de aantallen in de internatio
nale Waddenzee dusdanig groot dat het gebied 
beschouwd moet worden als de belangrijkste 
tussenstop gedurende de trek of als primair 
overwinterings en/of ruigebied. Deze soorten 
worden alle in dit rapport behandeld.

In de afgelopen jaren is zowel de kwantiteit 
als de kwaliteit van de monitoringgegevens van 
trekkende watervogels van de Waddenzee groter 
geworden. Het huidige ‘Joint Monitoring of 
Migratory Birds’ (JMMB) programma, dat wordt 
uitgevoerd in het kader van de ‘Trilateral Moni
toring and Assessment Program’ (TMAP), bestaat 

uit 23 internationale, gebiedsdekkende simul
taantellingen per jaar en zowel maandelijkse als 
tweemaandelijkse hoogwatertellingen in 688 
telgebieden.

Alles bij elkaar opgeteld zijn er naar schatting 
maximaal 6 miljoen watervogels gelijktijdig 
aanwezig in de Waddenzee, de doorstroming 
van vogels buiten beschouwing gelaten. Naast 
Aalscholvers en Lepelaars gaat het in de periode 
1999/20002006/2007 om 1.37 miljoen ganzen 
en eenden, 3.46 miljoen steltlopers en 0.89 
miljoen meeuwen. Veel soorten pieken in aantal 
gedurende de najaarstrek. Steltlopers laten een 
bijna even sterke piek in het voorjaar zien, terwijl 
bij ganzen en eenden de aantallen in de winter
maanden het hoogst zijn. Alleen de meeuwen 
zijn ook in de zomer talrijk.

Bijna de complete populaties van de Rotgans 
Branta b. bernicla en Kanoet Calidris canutus 
maken jaarlijks gebruik van de internationale 
Waddenzee. Daarnaast maakt bij zeven soorten 
meer dan 50% en bij nog eens dertien andere 
soorten meer dan 10% van de flywaypopulatie 
gebruik van de regio. Aanvullend is de kustzone 
van groot belang voor grote aantallen ruiende 
Bergeenden Tadorna tadorna en Eiders Somateria 
mollissima.

Het afgelopen decennium heeft de JMMB
groep zich geconcentreerd op trendberekeningen 
van trekkende watervogels in de Waddenzee 
(Blew et al. 2005), wat de afname van diverse 
soorten aan het licht bracht (Blew et al. 2007). 
In dit rapport richt de JMMBgroep zich, naast 
het presenteren van actuele trends, op de 
geografische verspreiding en de fenologie van 
veel soorten in relatie tot landschappelijke en 
klimatologische veranderingen in de Waddenzee. 
Monitoringreeksen van ruim twintig jaar bieden 
de mogelijkheid naar dergelijke ontwikkelingen te 
kijken. Analyses van de geografische verspreiding 
en de fenologie gedurende het jaar worden apart 
weergegeven voor het noordelijke en het zuid
westelijke deel van de internationale Waddenzee. 
Dit rapport geeft daarmee inzicht in:

Actuele trends van soorten1. 
Veranderingen in geografische versprei2. 
ding
Veranderingen in fenologie3. 
Aantallen van vogelsoorten in relatie tot 4. 
klimatologische omstandigheden

De trendanalyses bij 34 soorten watervogels in 
de Waddenzee over de afgelopen 21 jaar (1987
2008) laten de volgende zaken zien:

De aantallen van acht soorten namen matig •	

Summaries
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tot sterk toe. Dit geldt voor Aalscholver, 
Lepelaar, Brandgans, Pijlstaart, Bontbekple
vier, Drieteenstrandloper, Krombekstrandlo
per en de Rosse Grutto.
Twaalf soorten waren stabiel in aantal: •	
Rotgans, Smient, Slobeend, Zilverplevier, 
Kievit, Kanoet, Bonte Strandloper, Wulp, 
Tureluur, Groenpootruiter, Steenloper en 
Stormmeeuw.
Veertien soorten lieten een overwegend •	
matige afname zien: Bergeend, Wintertaling, 
Wilde Eend, Eider (na 1993), Scholekster, 
Kluut, Strandplevier, Goudplevier, Kemphaan, 
Regenwulp, Zwarte Ruiter, Kokmeeuw, 
Zilvermeeuw en Grote Mantelmeeuw.

Trends tonen aan dat soorten die in de 
Waddenzee sterk in aantal toenemen ook een 
toename in hun flywaypopulatie laten zien. 
Soorten met een matige toename zijn overwe
gend soorten die in tropisch Afrika overwinte
ren. Van de helft van de soorten die stabiel in 
aantal zijn, zijn ook de flywayaantallen stabiel 
te noemen; al deze soorten hebben hun broed 
en overwinteringsgebied in respectievelijk 
het Arctisch gebied/Europa en Afrika/Europa. 
Soorten die in het internationale waddenge
bied in aantal afnemen zijn vooral soorten die 
broeden in Noord, Midden en WestEuropa 
en een groot deel hiervan overwintert er ook. 
Terwijl de Arctische broedvogels het de laatste 
jaren beter doen, lijkt afname van enkele soorten 
samen te hangen met de omstandigheden in 
NoordwestEuropa en naar het zich laat aanzien 
in de Waddenzee in het bijzonder. Wanneer 
voedsel in ogenschouw wordt genomen betreft 
het soorten die deels op vuilnis kunnen foerage
ren, zoals Zilvermeeuwen en Grote Mantelmeeu
wen, alsook soorten waarvoor mossels van groot 
belang zijn, zoals Eiders en Scholeksters (deels 
ook Zilvermeeuwen).

De verspreiding van veel soorten komt 
onderling behoorlijk overeen, met de grootste 
aantallen in het centrale en zuidelijke deel van de 
Waddenzee. Sommige soorten beperken zich tot 
enkele gebieden (zoals de Zwarte Ruiter), andere 
soorten concentreren zich zeer lokaal in een 
bepaalde periode van het jaar (zoals ruiconcen
traties van Bergeenden). Met betrekking tot de 
verspreiding van soorten zijn de veranderingen in 
een vroegere periode (1987/881994/95) en een 
recente periode (1999/002006/07) tegen het 
licht gehouden. Dit laat onder andere zien dat 
Aalscholvers in alle vier waddenregio’s toenemen, 
terwijl meeuwen er juist afnemen. Alle ganzen
soorten nemen toe in NederSaksen, nemen af in 

SleeswijkHolstein en zijn stabiel in aantal in het 
Nederlandse en Deense deel van de Waddenzee. 
Grondeleenden en steltlopers laten overeenkom
stige patronen zien. Veel van deze soorten zijn 
stabiel in het Nederlandse en Deense waddenge
bied, maar ze nemen sterk af in de Duitse regio’s. 
Deze geografische variatie komt overeen met de 
getijdeamplitude die in het centrale deel van de 
Waddenzee veel sterker is dan in het noordelijke 
en zuidelijke deel. Voor de soorten die op het 
droogvallende wad foerageren vonden we een 
significante correlatie tussen de verandering 
van tij in de verschillende deelgebieden en het 
aantal soorten waarvan aantallen veranderden 
tussen 1987/881994/95 en 1999/002006/07. 
Daarentegen werd voor soorten die op kwelders 
foerageren geen significante correlatie gevonden. 
Dit vestigt de aandacht op de peildynamiek in de 
Waddenzee, dat beïnvloed lijkt te worden door 
klimaatveranderingen en het verdient aanbeve
ling hier nader onderzoek naar te doen.

De meeste soorten laten een redelijk constant 

Summaries
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patroon zien in hun fenologie door de jaren 
heen, met name als het gaat om het tijdstip 
van aankomst in en vertrek uit de Waddenzee. 
Wanneer er echter meer in detail wordt gekeken, 
laten verschillende soorten veranderingen 
zien tussen de perioden 1987/881994/95 en 
1999/002006/07. Terwijl in de najaarstrek geen 
duidelijke verschillen waarneembaar zijn, laat de 
mediane doortrekdatum voor een paar soorten (1 
in het noordelijke deel en 4 in het zuidwestelijke 
deel van de Waddenzee) een vroegere voorjaars
trek zien in de recente periode, maar meer soorten 
(12 en 10) laten een verlate doortrek gedurende 
het voorjaar zien.. De soorten die later doortrek
ken behoren overwegend tot de NoordEuropese 
en Arctische broedvogels.

Klimaatveranderingen beïnvloeden een aantal 
biologische processen. Voor wat betreft de 
aantallen vogels in de Waddenzee stellen we in 
dit rapport vast dat de winteromstandigheden 
volgens de NoordAtlantische Oscillatie index en 
de watertemperatuur in de Waddenzee in april 
van invloed zijn op de overleving en verspreiding 
van wadvogels (winterklimaat) en hun reproduc
tiesucces (watertemperatuur in april). De resul
taten laten zien dat de trends van 30 soorten, op 
een totaal van 34 soorten, significant correleren  
met één of beide klimaatvariabelen. Voor vier 
soorten is dit niet het geval, te weten Bergeend, 
Eider, Steenloper en Stormmeeuw. Van de twee 
klimaatvariabelen komen de meeste trends van 
soorten overeen met de temperatuur van het 
water in de Waddenzee in april. Sterker nog, 
van de soorten wiens trend een positief verband 
toont met deze veranderende watertemperatuur 
nemen de meeste soorten toe. Daarentegen gaat 
het bij soorten wiens trend een negatief verband 
vertoont met de watertemperatuur in april 
overwegend om soorten die in aantal afnemen. 

Summaries

Hoewel de directe oorzaken hiervan onduidelijk 
zijn, lijkt het erop dat soorten die profijt trekken 
uit warmer voorjaarsweer, met vermoedelijk 
betere foerageeromstandigheden, in betere 
conditie in het broedgebied arriveren en een 
hogere reproductiesucces hebben.

De resultaten laten eens te meer zien dat de 
Waddenzee een doortrek en overwinteringsge
bied van groot belang is voor een groot aantal 
soorten en populaties die behoren tot de Oost
Atlantische vliegroute. In de twee afgelopen 
decennia hebben zich veranderingen voorgedaan 
die de aantallen van soorten, fenologie en geogra
fische verspreiding beïnvloeden. Voor sommige 
soorten moet de afname gezocht worden in de 
landschappelijke, ecologische en klimatologische 
omstandigheden in de Waddenzee. Voor andere 
soorten moeten de oorzaken die aantallen en 
trends beïnvloeden buiten het gebied gezocht 
worden. 

Monitoring van trekkende watervogels is 
een continu proces. De resultaten ervan worden 
ingezet voor rapporten als het onderhavige, 
met relevante en toegepaste informatie om het 
gebruik van de Waddenzee door tal van soorten 
toe te lichten, inclusief datgene wat hun aantallen 
en verspreiding beïnvloedt. Meer actuele infor
matie over de trends van al deze soorten zijn te 
vinden op de website van het Common Wadden 
Sea Secretariats: 

http://www.waddenseasecretariat.org/
TMAP/Migratory_birds.html

Photo: Jan Hunemann
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3.1 Implementation of the 
JMMB Program 

Based on the process and discussions during 
data compilation for the report by Meltofte et al. 
(1994), the “Joint Monitoring Group of Migratory 
Birds in the Wadden Sea (JMMB)” was started 
in 1992. This group includes SOVON Vogelonder
zoek Nederland in The Netherlands, the Staatli
che Vogelschutzwarte at the Niedersächsischer 
Landesbetrieb für Wasserwirtschaft, Küsten und 
Naturschutz (NLWKN – formerly Niedersäch
sisches Landesamt für Ökologie (NLÖ)) and the 
Nationalparkverwaltung Niedersächsisches Wat
tenmeer in Niedersachsen, the Schutzstation 
Wattenmeer” (formerly the WWFProjektbüro 
Wattenmeer) and the Landesbetrieb für den 
Küstenschutz, Nationalpark und Meeresschutz 
SchleswigHolstein (LKN – formerly Landesamt 
für den Nationalpark SchleswigHolsteinisches 
Wattenmeer) in SchleswigHolstein and the Na
tional Environmental Research Institute (NERI) 
in Denmark, and operates within the framework 
of the Trilateral Monitoring and Assessment Pro
gram (TMAP). The Common Wadden Sea Secre
tariat (CWSS) in Wilhelmshaven acts as the sec
retariat for the group. 

The JMMB installed a Joint Monitoring Project 
on Migratory Birds in the Wadden Sea (Rösner, 
1993). The objectives of this program are (Rösner 
et al., 1994):

“to monitor changes in distribution and num-•	
bers of the populations of waterbirds within 
the Wadden Sea; 
to estimate total population sizes of bird spe-•	
cies present in the Wadden Sea at any time; 
to reach proper estimates of the total num-•	
bers of birds using the Wadden Sea during a 
year;
to supply data for the estimation of popula-•	
tion sizes of species using the East Atlantic 
Flyway; 
to collect additional information which helps •	
to explain the patterns found.“

A standardized set of migratory bird counts 
was agreed to supply the necessary amount and 
quality of data for meeting the objectives. The 
counting program consisted of: 

Yearly midwinter counts: Internationally co•	
ordinated synchronous counts of waterbirds 
in the entire Wadden Sea during one week
end. These counts continue the international 

counts carried out since 1980 and are also 
part of the worldwide survey of waterbirds 
as organized, compiled and analysed by 
Wetlands International. 
Yearly additional coordinated synchronous •	
counts during one selected month per year. 
This data serves to supply additional data 
during times of the year other than January 
and thus during different migration periods. 
The counts should also – together with the 
January counts – help to calibrate the re
sults from the spring tide counting sites. 
Spring tide counts in selected sites of the •	
Wadden Sea. These counts aim to monitor 
trends of waterbird species using hightide 
roosts. Each country selected representative 
sites for these spring tide counts. 
Complete counts of additional target species •	
during their peak migration period in the 
Wadden Sea. On the trilateral level, these 
are goose counts in November, March and 
May and aerial counts of Common Eider in 
January; aerial counts of Common Shelduck 
during their moulting time in July and Au
gust so far only exist for SchleswigHolstein, 
but an initiative has been taken to also im
plement these in the other regions.

This program has been carried out by all Wad
den Sea countries since 1992; however, differ
ent national focuses lead to varying coverage for 
some of the topics. 

3.2 Site selection and site 
aggregations

The Wadden Sea Area (Cooperation Area) cov
ers some 14,700 km². This is, in general terms, 
the area seaward of the main dike (or, where the 
main dike is absent, the springhightidewater 
line, and in the rivers, the brackishwater limit) 
up to 3 nautical miles from the baseline or the 
offshore boundaries of the Conservation Area 
(Essink et al., 2005). However, more relevant for 
the migratory bird counts is the area of inter
tidal flats, because these are utilized for feeding. 
The total area of the intertidal flats, measured 
from the edge of the vegetation (or mean high 
water line in the case of sandbanks or sands) to 
the mean low water line, measures 4,534 km². 

In Denmark, birds occurring in marsh land 
areas behind the sea walls are included in the 
counts except the distal parts of both the Varde 
Å valley and the Ribe Marsh. In SchleswigHol
stein, the recently embanked areas are also in

3. Data and Methods
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cluded either fully or with their wet areas only; 
waterbirds which were occasionally roosting in 
inland areas adjacent to the dike are included in 
the numbers of the respective counting site out
side the dike. In The Netherlands, at the main
land of Friesland and Groningen, a strip of inland 
counting units bordering the sea barrier and in 
NoordHolland the former island Wieringen (in
land counting units) are included in the study 
area; the polders on the islands are also included 
in the counts. Based on these selections, a to
tal of 688 bird count units exist in the Wadden 
Sea – 96 units in Denmark, 131 in Schleswig
Holstein, 152 in Niedersachsen and 309 in The 
Netherlands (Fig. 3.1). From these counting units, 
each country selected a set of spring tide count
ing sites, each consisting of one to 12 counting 

Region number of STC sites number of STC 
units

DK  5  27

SH  39 (one shared with LS)   64

LS  10  (one shared with SH, 
one shared with NL) 

 51

NL  11  (one shared with LS)  21

Wadden Sea 63  163

Table 3.2
Number of spring tide count 
sites (STC sites) and spring 
tide units in the four Wad
den Sea parts, and the total 
number in the Wadden Sea.

units (Table 3.2).
The Wadden Sea is divided into 29 socalled 

“subareas”, each of which covers an ecologi
cal unit of tidal flats and their adjacent roost
ing sites (i.e. a number of counting units). For 
migratory waterbirds the mudflats are usually 
relevant as feeding sites, therefore a ’subarea‘ 
consists of a mudflat with the adjacent parts of 
the tidal inlets (Meltofte et al., 1994). Note that 
this concept is not equal to the ’tidal basins‘ used 
for other projects, as they consist of a tidal in
let with adjacent parts of the mudflats up to the 
water divide.

The subareas range in size from 29 to 391 
km² and may aggregate 5 to 44 counting units. 
Two subareas, Nos. 14 and 22, are shared be
tween two regions (Table 3.1). 

3.3 Species selection
This report covers 34 waterbird species. Either 
the entire species or one or several of their bio
geographical populations use the Wadden Sea 
as a staging, roosting, feeding or wintering area 
during one part of its yearly cycle. Species that 
only occur in low numbers or species for which 
counting results cannot be representative have 
been excluded from the analyses (for a more 

Coun
try

sub
area

area 
[km²]

name

DK  1  29 LangliHo Bugt

DK  2  109 FanøSneum

DK  3  99 Mandø Ribe

DK  4  58 RømøBallum

DK  5  101 JordsandMargrethe Kog

SH  6  178 Sylt  Rickelsbüller Koog

SH  7  189 Amrum  Föhr  Festland

SH  8  180 Innere Halligen  Festland

SH  9  197 Äußere Halligen, Pellworm

SH  10  144 Husumer Bucht, Eiderstedt Nord

SH  11  176 Eiderstedt Süd  Eider  Büsum

SH  12  150 Trischen  Meldorfer Bucht

SH  13  175 Friedrichskoog  Brunsbüttel

SH 
 14

 13 Unterelbe SchleswigHolstein

LS  31 Unterelbe Niedersachsen

LS  15  391 Wurster Küste

LS  16  236 Mellum und Butjadinger Küste

LS  17  120 Jadebusen

LS  18  150 Friesische Inseln und Küste

LS  19  172
Mittlere Ostfriesische Inseln und 
Küste

LS  20  211 Leybucht und Inseln

LS  21  103 Westerems und Inseln

LS
 22

 33 Dollart Niedersachsen

NL  77 Dollard The Netherlands

NL  23  238 RottumGroningse Kust

NL  24  98 Schiermonnikoog

NL  25  276 AemelandFriese Kust oost 

NL  26  141 Terschelling

NL  27  148 GriendFriese Kust west

NL  28  230 Texel  Vlieland

NL  29  81 BalgzandWieringen

Total  4,534

Table 3.1
List of 29 subareas in 
the Wadden Sea and their 
names used. See Fig. 5.1 
(p. 32) for a map of the 
subareas.

detailed explanation see Rösner et al., 1994). 
The species selected represent a large variety of 
waterbird species with regards to breeding and 
wintering area, population size, and numbers oc
curring in the Wadden Sea as well as habitat and 
food preferences (Table 3.3).

3.4 Fieldwork
Counts of waterbirds in the Wadden Sea are car
ried out during daytime and at high tide, when 
most birds congregate at communal roosts along 
the shoreline and at islands together with re
maining sand flats (Koffijberg et al., 2003); 
sometimes, birds are also counted further inland, 
e.g. in polders. Counting dates are chosen around 

Data and Methods



     21 

Wadden Sea Ecosystem No. 30  2010

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3.3
Overview of the 34 selected 

waterbird species showing 
breeding and wintering 
area, habitat and food 

preference, together 
with population size and 
numbers occurring in the 

Wadden Sea.

Species
Fly
way
trend

Breeding
grounds

Wintering
grounds

Trends in the 
Wadden Sea

Birds in the
Wadden Sea Feeding

habitat
Food
types20 

years
10 
years

Numbers      %

Great Cormorant  + West  Europe W. Eur./Med.  ++  +  25,000  8 Deeps/offshore Fish

Eurasian Spoonbill  + Central Europe Trop. Afr./Med.  ++  ++  1,800  12 Gullies/fresh w. ponds Fish

Barnacle Goose  + Arctic W. Eur.  ++  +  353,000  74 Saltmarsh Grass

Darkb. Brent Goose   Arctic W. Eur.  0  +  200,000  94 Eelgrass b./saltmarsh Eelgrass/grass

Common Shelduck  0 North, West Europe W. Eur.    0  246,000  68 Mudflats Crayfish/snails

Eurasian Wigeon  0 North Europe W. Eur.  0  0  332,000  19 Eelgrass b./saltmarsh Eelgrass/grass

Common Teal  +  Europe Trop. Afr./Med.    +  43,000  10 Saltmarsh/polder Seeds/grass

Mallard  0/  Europe W. Eur.    0  156,000  8 Saltmarsh/polder Seeds/grass

Northern Pintail  0 North Europe Trop. Afr./Med.  +  +  33,000  35 Saltmarsh/polder Seeds/grass

Northern Shoveler  0 Central Europe Trop. Afr./Med.  0  0  8,000  19 Saltmarsh/polder Seeds/plankton

Common Eider   North Europe W. Eur.  na    311,000  30 Mussel b./sandflats B. mussels/cockles

Eurasian Oystercatcher   North Europe W. Eur.      507,000  54 Mussel b./sandflats B. mussels/cockles

Pied Avocet  0 Central Europe Trop. Afr./Med.      39,000  41 Mudflats Crayfish/worms

Common Ringed Plover   Arctic Trop. Afr.  +  +  35,000  14 Sandflats/beaches Crayfish/worms

Kentish Plover  + Central Europe Trop. Afr./Med.      700  1 Sandflats/beaches Crayfish/worms

European Golden Plover  0 North Europe Trop. Afr./Med.      120,000  14 Polder Earthworms/insects

Grey Plover   Arctic Trop. Afr./W. Eur.  +  +  149,000  53 Mixed flats Worms

Northern Lapwing  0 Central Europe W. Eur./Med.  0  0  117,000  6 Polder Earthworms/insects

Red Knot   Arctic Trop. Afr./W. Eur.  0  0  466,000  69 Mixed flats Mussels

Sanderling  0/+ Arctic Trop. Afr./W. Eur.  +  +  37,000  23 Beaches Crayfish/worms

Curlew Sandpiper  ++ Arctic Trop. Afr.  +  +  14,000  2 Mudflats/fresh w. ponds Crayfish/worms

Dunlin  0 Arctic W. Eur./Med.  0  0  1,154,000  74 Mixed flats Crayfish/worms

Ruff   Arctic Trop. Afr.      5,000  1 Fresh w. ponds Insects (?)

Bartailed Godwit  0/ Arctic Trop. Afr./W. Eur.  0  0  348,000  61 Mixed flats Crayfish/worms

Whimbrel  0? Arctic Trop. Afr.    0  4,000  2 Polder Beeries (?)/arthopods

Eurasian Curlew   North Europe W. Eur.  0  0  324,000  68 Mudflats Crayfish/worms

Spotted Redshank  0? Arctic Trop. Afr.      20,000  20 Mudflats/fresh w. ponds Crayfish/worms/fish

Common Redshank  0? Europe Trop. Afr./W. Eur.  0  0  84,000  29 Mudflats/fresh w. ponds Crayfish/worms

Common Greenshank  0 North Europe Trop. Afr.  0  0  26,000  7 Mudflats Crayfish/worms/fish

Ruddy Turnstone   Arctic Trop. Afr./W. Eur.  0  +  11,000  8 Sandflats/construction Crayfish

Blackheaded Gull   Central Europe W. Eur.      461,000  12 Mixed flats/polder Crayfish/worms/fish

Common Gull   North Europe W. Eur.  0  0  225,000  14 Mixed flats/polder Crayfish/worms/fish

European Herring Gull  + North Europe W. Eur.      193,000  16 Mussel bed/offshore/dump Mussel/Garbadge/wast

Great Blackbacked Gull  + North Europe W. Eur.      13,000  3 Offshore/dumps Garbadge/wast

Data and Methods
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Figure 3.1
The Wadden Sea Area (Co
operation Area), including 
delimitations of all counting 
units and spring tide count
ing sites.
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spring tide, and usually fieldwork is concentrated 
during a narrow time window around a chosen 
counting date, preferably avoiding adverse ob
servation conditions such as fog and heavy rain. 
Observers mostly operate from dykes or dunes, 
using high magnification (2060x) telescopes 
to determine species and numbers. In larger salt 
marshes, trips to the shoreline are also made 
in order to obtain a better view of the roosting 
flocks. Small uninhabited islands and sands are 
counted from boats or are reached by foot during 
low tide; many of those are only counted from 
May to October, mostly due to safety reasons. 
Data is collected within smallscale counting 
units that can be covered by a single observer 
(or team of observers) during one high tide. In 
Denmark, part of the data presented here refers 
to aerial surveys. For this purpose, a standard
ized flight route is used, covering all parts of 
the Danish Wadden Sea, including open water 
(e.g. Laursen et al., 1997). Aerial counts of Com
mon Eider are carried out over the entire Wad
den Sea but for Common Shelduck so far only in 
 SchleswigHolstein. 

3.5 Classification of winters
Numbers and trends of migratory waterbirds in 
January are indispensable for international work 
and comparisons. However, with regard to the 
utilization of the Wadden Sea, winter trends are 
highly dependent on the actual weather. 

Winter strength can be categorized. Using 
average daily temperature data and the number 
of ‘ice days‘ (days with a maximum temperature 
below 0° C), (Fig. 3.2). 

For birds, winter movements are initiated 
by very low temperatures (e.g. Ridgill and Fox, 

Figure 3.2
Average temperature on 
the island of Norderney 
(Germany) per decade dur
ing the months December, 
January and February 
1992/19932006/2007 (data 
source: TMAP, data provided 
by DWD) 

1990). Within the time period considered in this 
report, the winters 1995/1996 and 1996/1997, 
are classified as cold. However, the cold spells in 
both winters occurred during different periods. 
Both winters started with very low temperatures 
during the last decade of December. In winter 
1995/1996, the first frost period of 14 days forced 
many birds to leave the Wadden Sea, but during 
the following period of 11 days with milder tem
peratures, many of the birds that had remained 
in the Wadden Sea stayed over winter and oth
ers which had left returned to the area. The next 
period of 24 days with heavy frost started on 17 
January 1996, but did not immediately affect the 
birds, so that during the synchronous count on 
20 January 1996, many birds were still present. 
In winter 1996/97, the frost period starting dur
ing the last decade of December lasted for 24 
days, until 13 January 1997. During that period 
the Wadden Sea turned into a frozen landscape 
and most birds left the region. Since the syn
chronous count took place during the last days 
of the frost period (9 January), fewer birds were 
recorded than in the winter before. 

This demonstrates that it is not enough to 
record the parameters ’ice days‘ or ’lowest aver
age temperature‘ during one winter to draw con
clusions about the birds’ likelihood to stay in the 
Wadden Sea. The chronological sequence of cold 
spells must also be taken into account.

For a more general description of winter cli
mate the North Atlantic Oscillation index (NAO) 
is used. This index describes the weather condi
tion in the northern hemisphere, and is estimat
ed from sea water temperature and air pressure 
measured at a large number of weather stations 
(Hurrel et al., 2003). For further description see 
chapter 4.8 about climate effects. 
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3.6 Data processing 

3.6.1 Trends
During the last years, a routine has been estab
lished to update waterbird trends in the Wadden 
Sea (see JMMB 2008 – www.waddenseasecre
tariat.org). All data up to the latest seasons (July 
to June) are compiled and quality controlled for 
potential outliers, checked for the site list and 
for completeness of coverage. For each month 
the count closest to either the agreed synchro
nous counting date (international synchronous 
count in January and additional selected months 
per year, goose counts in March and May each 
year) or closest to the midmonth is selected. For 
goose counts performed each year in March and 
May, special international synchronous goose 
counts are performed; here, the particular count
ing dates have been used and the interval around 

Figure 3.3
Example of the treat

ment of data for the trend 
analyses. First the seasonal 

pattern is constructed by 
using counted numbers and 

imputed numbers for each 
month for a certain species 

(left graph of the figure, 
dark blue is counted, light 

blue is imputed data). Then 
the average over all months 

is taken and this is the 
‘yearly estimate’ to be used 
in the trend analyses (right 
graph). The trend line (solid 
line) and confidence limits 

(dotted lines) are calculated 
over all year estimates. 

the counting date has been shortened to +/ 2 
days, accounting for the high mobility of these 
species to avoid overestimation. Naturally, com
pared to results from a calculation with +/ 8 
days, the shortening of the interval led to more 
’missing counts‘, to lower ‘counted numbers‘, to 
higher ’imputed numbers‘ and thus to less sig
nificant trend estimates. However, overall results 
and patterns for the January counts and the 
goose counts in March and May did not change 
significantly. 

If no count is available for a selected month 
/counting date for a site and a particular spe
cies, a ‘1‘ is entered into the count results, thus 
marking a missing value. 

A complete database for each season, month, 
counting unit and species is first processed by 
the UINDEX program (Bell, 1995). UINDEX esti
mates bird numbers for missing counts (imput
ing) taking into account site, year and month 
factors (Underhill and PrysJones, 1994). Sites 
are grouped in four regional strata representing 
the four different Wadden Sea ’regions‘. For each 

bird species, the counted and imputed values for 
each month are added up to yearly averages for 
the respective ‘birdyears‘, covering the period 
from July to June of the following year (Fig. 3.3).  

TrendSpotter is applied to those yearly aver
ages to calculate trends (Visser, 2004, Soldaat 
et al., 2007). This program uses the results ex
pressed as ’yearly averages‘ to calculate so
called ’flexible trends‘. These are particularly suit
able for time series data with different periods 
of decreasing, stable or increasing trends (Visser, 
2004; Soldaat et al., 2007). A trend line calculat
ed by TrendSpotter is generally well comparable 
to a moving average or a smoothed trend line 
as calculated by a Generalized Additive Model 
(GAM) (e.g. Atkinson et al., 2006). TrendSpotter 
also calculates confidence intervals; differences 
between the trend level of the last year and each 
of the preceding years can be assessed (Soldaat 
et al., 2007). In this way trend estimates can be 
given for any period, as for example the last 10 

years and the whole time period, as in the cur
rent analyses.

Trend estimates given within the text are used 
as categories (Fig. 3.4); to emphasize this, all 
trend estimates within the text are put in quotes 
(e.g. ’substantial increase‘).

In contrast, trend estimates of the flyway 
populations taken from Wetlands International 
(2006), given in five categories (sta = stable, dec 
= decreasing, inc = increasing, flu = fluctuating, 
exit = extinct), refer to the most recent refer

Figure 3.4
Trend classification used to 
express annual changes in 

waterbird numbers. Dots 
represent trend values, 

horizontal lines their 95% 
confidence limits.    

trend on average number
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ence. The time base for these trends is not stand
ardized, nor is there a standard given regarding 
the magnitude of change before a population 
trend can be stated as increasing or decreasing 
(Wetlands International, 2006).

3.6.2 Distributions and maps
Presentation of distribution maps has two aims: 
1) to show numbers and distributions during the 
early and the late period in the Wadden Sea’s 
subareas, 2) to compare the early with the late 
period with regard to de or increases per sub
area. 

For this comparison, two sevenyear peri
ods have been selected, the early period from 
1987/1988 to 1994/1995 and the late period 
from 1999/2000 to 2006/2007. We exclude the 
six periods between those two to make the dif
ferences as clear as possible

Data have been summarized for each of the 29 
subareas in the Wadden Sea for each of the two 
periods (1987/1988 1994/1995 and 1999/2000 
to 2006/2007). For each subarea the results 
from the UINDEX procedure, which is a dataset 
with the estimates (i.e. the sum of counted and 
imputed number) per species, site and month 
have been used. To calculate the numbers for the 
maps, the arithmetical means of the estimates 
of the considered seven birdyears of each pe
riod and all months of the speciesspecific sea
son have been calculated. A comparison of the 
numbers in the early vs. the late period is based 
on a ttest (data logtransformed). Changes are 
considered to be statistical, significant when 
P <0.05.

The data situation varies considerably for the 
different subareas with regard to overall num
bers and with regard to imputed proportions. 
Data limitations exist: 

Some subareas have very low estimated •	
numbers for some species during the con
sidered timeperiods and season; if any 
average numbers in either the early or late 
period results in an estimate with less than 
100 individuals, data changes between the 
two periods are not calculated. 
Estimates per subarea and season are based •	
on a counted and an imputed proportion; 
if the imputed numbers in relation to the 
counted numbers exceed a proportion >= 
70 %, the data are considered as “insuffi
cient”, and no changes have been calculated 
for these subareas because they are likely 
to be inaccurate. 

Maps are shown for selected species and sea
sons, where seasons are defined per species (see 
Table 3.4). 

3.6.3 Phenologies and figures
The presentation and analyses of phenologies 
serves two aims: 1) to show phenologies in the 
different Wadden Sea regions, 2) to compare the 
early with the late period with regard to phenol
ogy shape, arrival and departure times and medi
an dates. Early (1987/1988 1994/1995) and late 
(1999/2000 to 2006/2007) periods are the same 
as used for the distribution comparisons.

To estimate the phenology for each species, 
data from the springtide counting scheme have 
been used, because they are particularly val
id for this type of analyses. No gapfilling has 
been applied, since springtide counting sites 
are especially well covered selected sites; while 
some gapfilling methods exist for these types of 
counts in SchleswigHolstein, (K. Günther, pers. 
com.), they have not been applied for this report. 
For each counting unit the maximum count of 
each halfmonth was chosen. The arithmetical 
mean of those values over the seven birdyears 
(early and late period) resulted in one number 
per counting unit per halfmonth. Numbers were 
summarised for the Northern (Denmark and 
 SchleswigHolstein) and the Southern Wadden 
Sea (Niedersachsen and The Netherlands).

Results are expected to correctly represent 
the species phenology of the respective regions; 
however, numbers only represent a subsample, 
thus are lower and shall not be compared to 
maximum overall numbers (see below).

3.6.4 Maximum estimates
For further comparisons and to assess the 

quantity of a species staging in the Wadden Sea 
(e.g. in relation to its flyway population), maxi
mum estimates are calculated per species and 
per migration season, separate for the early and 
late period as for the distribution and phenology. 
To calculate these, the synchronous or monthly 
counts are summarized per region (DK, SH, NDS, 
NL); to avoid outliers, the arithmetical mean of 
the three highest values within each season is 
calculated. These maximum estimates contain a 
counted and an imputed proportion. Estimates in 
which the proportion of the imputed number ex
ceeds 50% were excluded from this calculation. 
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Table 3.4
Speciesspecific seasons; 
the divisions are used in 

estimating the species 
distribution for the seasons 

(Wahl et al., in prep.).

Euring Species breeding autumn winter spring moult

00720 Great Cormorant 4, 5, 6, 7 8, 9, 10 11, 12, 1 2, 3

01440 Eurasian Spoonbill 5, 6 7, 8, 9, 10 3, 4

01670 Barnacle Goose 9, 10, 11 12, 1, 2 3, 4, 5

01680 Darkbellied Brent Goose 9, 10, 11 12, 1, 2 3, 4, 5

01730 Common Shelduck 4, 5, 6 9, 10, 11 12, 1 2, 3 7, 8

01790 Eurasian Wigeon 9, 10, 11 12, 1, 2 3, 4

01840 Common Teal 9, 10, 11 12, 1, 2 3, 4 7, 8

01860 Mallard 5 9, 10, 11 12, 1 2, 3, 4 6, 7, 8

01890 Northern Pintail 9, 10, 11 12, 1, 2 3, 4

01940 Northern Shoveler 5, 6 9, 10, 11 12, 1, 2 3, 4 7, 8

02060 Common Eider 9, 10, 11 12, 1, 2 3, 4 5, 6, 7, 8

04500 Eurasian Oystercatcher 5, 6, 7 8, 9, 10 11, 12, 1, 2 3, 4

04560 Pied Avocet 5 8, 9, 10, 11 3, 4 6, 7

04700 Great Ringed Plover 7, 8, 9, 10 3, 4, 5

04701 C. h. hiaticula 6, 7 11, 12, 1, 2 3, 4

04702 C. h. tundrae 8, 9, 5

04770 Kentish Plover 5, 6 7, 8, 9 3, 4

04850 Eurasian Golden Plover 8, 9, 10, 11 3, 4

04860 Grey Plover 8, 9, 10, 11 12, 1, 2 3, 4, 5

04930 Northern Lapwing 4, 5, 6 7, 8, 9, 10, 11 12, 1 2, 3

04960 Red Knot 7, 8, 9, 10 11, 12, 1, 2 3, 4, 5, 6

04961 C. c. canutus 7, 8 5

04962 C. c. islandica 9, 10 11, 12, 1, 2 3

04970 Sanderling 7, 8, 9, 10 11, 12, 1, 2, 3 4, 5, 6

05090 Curlew Sandpiper 7, 8, 9, 10 4, 5, 6

05120 Dunlin 7, 8, 9, 10, 11 12, 1, 2 3, 4, 5

05170 Ruff 7, 8, 9, 10 3, 4, 5

05340 Bartailed Godwit 7, 8, 9, 10 11, 12, 1, 2 3, 4, 5, 6

05342 L. l. lapponica 9, 10 11, 12, 1, 2 3, 4

05341 L. l. taymyrensis 7, 8 5

05380 Whimbrel 7, 8, 9 3, 4, 5

05410 Eurasian Curlew 5, 6 7, 8, 9, 10, 11 12, 1, 2 3, 4

05450 Spotted Redshank 7, 8, 9, 10, 11 4, 5

05460 Common Redshank 5, 6 7, 8, 9, 10 11, 12, 1, 2 3, 4

05461 T. t. totanus 7, 8 4, 5

05462 T. t. robusta 10, 11, 12, 1, 2, 3

05480 Common Greenshank 7, 8, 9, 10 4, 5

05610 Ruddy Turnstone 7, 8, 9 10, 11, 12, 1 4, 5

05611 A. interpres (Sibiria) 7, 8 5

05612 A. interpres (Nearctic) 9, 10 11, 12, 1, 2 3, 4

05820 Common Blackheaded Gull 5, 6 7, 8, 9, 10 11, 12, 1, 2 3, 4

05900 Common Gull 5, 6, 7 8, 9, 10 11, 12, 1, 2 3, 4

05920 Herring Gull 5, 6 7, 8, 9, 10 11, 12, 1, 2 3, 4

06000 Great Blackbacked Gull 6, 7 8, 9, 10 11, 12, 1, 2 3, 4, 5
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3.7 Presentation of data

The complete English species names in Table 3.5 
and the headings of the species accounts follow 
Wetlands International (2006). In the text, the 
more commonly used species names are used. 

Numbers are given as rounded numbers; more 
than 1,000 rounded to the full 100, less than 
1,000 to the full 10. 

Flyway populations: The waterbird popula
tion estimates from Wetlands International 
(2006) have been used to obtain data for the 
flyway populations staging within or migrating 
through the Wadden Sea area. For each species 
and population, the subpopulations range is 
given either as the breeding or the nonbreeding 
range. If more than one flyway population occurs 
in the Wadden Sea area, information for each of 
the populations is given (Wetlands International, 
2002; Stroud et al., 2004, Wahl et al., 2007). In 
general, the application of the Ramsar Criterion 
6  “…a wetland should be considered interna-
tionally important if it regularly supports 1% of 
the individuals in a population of one species or 
subspecies of waterbirds…”  is carried out such 
that the 1% threshold of the largest population 
is used for the assessment (Wetlands Interna
tional 2002). This is true for migratory periods of 
spring and autumn when a separation of differ
ent populations during the counts or due to the 
migration behaviour is not possible. For species 
and populations of which the winter distribution 
is known, the criterion is only applied to the pop
ulation wintering in the Wadden Sea area. Those 
species / populations are: Calidris canutus islan-
dica, Calidris a. alpina, Limosa l. lapponica, Tringa 
totanus robusta, Arenaria interpres (breeding in 
Greenland, NE Canada). The species Charadrius 
hiaticula, Pluvialis apricaria and Larus argenta-
tus may have separate populations in winter, but 
all can overwinter in the Wadden Sea and thus 
cannot be treated separately (see also Wahl et 
al. 2007).

The English and scientific names of the 34 se
lected water bird species are listed in Table 3.5.

3.8 Climate effects
Clearly, winter climate in the Wadden Sea can 
influence the number of birds present during 
winter (Bairlein and Exo, 2007). Thus, the hy
pothesis arises that climate can have a general 
influence on bird numbers recorded in the Wad
den Sea. The annual bird numbers estimated for 
the Wadden Sea (composed by adding up month

Table 3.5
The English and the scientif
ic names of the 34 selected 
water bird species.

Euring
Code

English species name
Scientific species 
name

00720 Great Cormorant Phalacrocorax carbo

01440 Eurasian Spoonbill Platalea leucorodia

01670 Barnacle Goose Branta leucopsis

01680 Darkbellied Brent 
Goose

Branta bernicla 
bernicla

01730 Common Shelduck Tadorna tadorna

01790 Eurasian Wigeon Anas penelope

01840 Common Teal Anas crecca

01860 Mallard Anas platyrhynchos

01890 Northern Pintail Anas acuta

01940 Northern Shoveler Anas clypeata

02060 Common Eider Somateria mollissima

04500 Eurasian Oystercatcher Haematopus
ostralegus

04560 Pied Avocet Recurvirostra
avosetta

04700 Great Ringed Plover Charadrius hiaticula

04770 Kentish Plover Charadrius
alexandrinus

04850 Eurasian Golden Plover Pluvialis apricaria

04860 Grey Plover Pluvialis squatarola

04930 Northern Lapwing Vanellus vanellus

04960 Red Knot Calidris canutus

04970 Sanderling Calidris alba

05090 Curlew Sandpiper Calidris ferruginea

05120 Dunlin Calidris alpina

05170 Ruff Philomachus pugnax

05340 Bartailed Godwit Limosa lapponica

05380 Whimbrel Numenius phaeopus

05410 Eurasian Curlew Numenius arquata

05450 Spotted Redshank Tringa erythropus

05460 Common Redshank Tringa totanus

05480 Common Greenshank Tringa nebularia

05610 Ruddy Turnstone Arenaria interpres

05820 Common Blackheaded 
Gull

Larus ridibundus

05900 Common Gull Larus canus

05920 Herring Gull Larus argentatus

06000 Great Blackbacked Gull Larus marinus

ly bird numbers for a year – see Fig. 3.3) are an 
excellent variable to test this hypothesis. Figures 
for Oystercatchers and Lapwings show that cold 
winters in West Europe can affect their survival 
(Catchpole et al. 1999; Alerstam 1982). They also 
reveal that a species such as Common Sandpiper 
Tringa hypoleucos which winters further south in 
the West Mediterranean to West Africa is influ
enced by climate on its winter grounds (although 
this species is not included in the Wadden Sea 

Data and Methods
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counts); precipitation, which is correlated with 
food abundance, particularly influences the sur
vival of adults and the number of pairs that are 
able to establish territories during the follow
ing breeding season (Forchhammer et al. 1998; 
PearceHiggins et al. 2009; Figuerola 2007). 
Poor weather conditions may result in a smaller 
breeding population or fewer breeding successes 
(Davidson and Evans 1982). It is known that the 
Wadden Sea is an important feeding area dur
ing spring for several migratory species, and for 
several species it is an important stopover site 
during spring when birds build up their body 
reserves before flying to the breeding grounds 
(Zwarts, 1996). E.g. for the Common Sandpiper, 
feeding conditions in April are important for the 
breeding result (PearceHiggins et al. 2009). Thus 
conditions during winter and spring can influ
ence the birds’ survival and numbers.

To express the climate conditions over larger 
regions, the NAO index is often used (Hurrel et 
al., 2003). It is calculated mainly from air pres
sure and water temperature in the Northern At
lantic and describes broadly the weather condi
tions in West Europe and North Africa. The NAO 
winter index, estimated on the basis of values 
from DecemberMarch, is especially suitable to 
describe winter climate, where high values ex
press wet and mild winters and low values dry 
and cold winters in West Europe. 

Thus if a species trend is positively correlated 
to the NAO index, this would indicate that this 
species increases with increasing NAO index, that 
the numbers increases with colder winters. If a 
species trend is negatively correlated to the NAO 
index, this indicates that the species decreases 
as the NAO index rises, so its numbers decrease 
with colder winters. Often these weather con
ditions in West Europe are opposite to those in 
South Europe and West Africa (Wang et al. 2005; 
Stige et al. 2006). 

We assume that climate conditions during 
winter and spring have an impact on the numbers 
of migratory birds that pass through and stay in 
the Wadden Sea, and to express the climate con
ditions during these periods we have selected  
i) the NAO index for the winter months Decem
berMarch (DJFM) and ii) the water temperature 
in April measured in Marsdiep in The Netherlands´ 
Wadden Sea. The water temperature in April is 
closely correlated to both the temperature in 
March and May, and is therefore a good variable 
for the spring conditions. The two climate vari
ables (NAO and water temperature) are not inter 
correlated (R2 = 0.047; P = 0.34, N = 21; linear 
correlation). Since most of the bird species breed 

Figure 3.5
NAO winter index for 

DecemberMarch (DJFM)) 
and water temperature in 

April (A) in the Marsdiep in 
The Netherlands´ Wadden 

Sea during 19762008 
(Aken, 2001; Hurrel et al., 

2003).

Data and Methods

in their second year (Cramp and Simons, 1977, 
1983), we include both climate variable in year t 
and t1 in the analyses.

 The NAO winter index is shown in Fig. 3.5 
together with the water temperature in the 
Marsdiep (Aken, 2001), The Netherlands, start
ing ten years before the study period to allow 
for comparison. The figure shows that the NAO 
winter index has increased up to and during the 
first two study years. Thereafter it has overall de
creased, which indicates that the winter climate 
was mild and wet up to mid 1990s and thereafter 
became more cold and dry for some winters. The 
water temperature in Marsdiep had increased 
continuously during 19762008.

For the statistical analyses, we use Mixed 
Model with repeated effects and a covariance 
structure that include an autoregressive vari
ance function (Olsen and Schmidt, 2004). The 
total climate model includes: NAO(DJFM)t1, 
NAO(DJFM)t, water temperature in the Wadden 
Sea in April, Wadden Sea (A)t1 and Wadden Sea 
(A)t. The period we analyse is for t: 1988/89
2007/08 and period t1: 1987/882006/07. The 
number of observations is N = 21 (for Eider 
N = 16), bird numbers are log transformed. In the 
Mixed Model, bird numbers (numbers that form 
the trend curves) present the dependent variable 
and the climate values the quantitative variables. 
When running the analyses, the primary model 
is used for all species, and for those species that 
do not show statistical, significant results (none 
of the variables show statistical significance of 
P <0.05) the model is modified by removing the 
variable showing the smallest correlation with 
the bird numbers until a statistical significant 
result is obtained and stopped when no variables 
became significant.
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4.1. Coverage of main 
staging areas through site 

selection 
The Wadden Sea Area – by definition – does not 
include inland counting units (except for the 
Danish part). Even though in some parts of the 
Wadden Sea some inland sites have been in
volved in the analyses for this report (see Chap
ter 3.2), some typical Wadden Sea species may 
not be adequately covered by the counts, since 
they fly inland during feeding times or high tide. 
This applies to one of the goose species (Barna
cle Goose) and Curlews are also known to uti
lize inland pastures up to 15 km from the dike 
(Zwarts, 1996; Gloe, 1998, 1999) and thus are 
only partly covered. Golden Plover and Oyster
catcher frequently remain inland during low tide. 
Gull species are also found either out on the sea 
or at harbours, garbage dumps and other inland 
areas, thus escaping counting efforts. Precise 
figures for the numbers of birds staying inland 
are sometimes unknown (except for geese) as 
these areas are not frequently monitored during 
the high tide counts.

4.2. Reliability of counted 
and estimated totals

Results of counted numbers are subject to count
ing errors of several sorts (Rappoldt et al., 1985). 
However, for the vast majority of counts, it is 
believed that variations in both over and under
estimation are reasonably low. The proportion of 
imputed numbers within the estimated results, 
however, may give rise to some discussions. First 
of all, the imputed numbers are only ‘temporary‘ 
parameters for the trend calculation by TRIM. 
For single counting units or very small regions, it 
would not be justifiable to show these numbers; 
for larger regions or – as is the case in this report 
– the combination of a high number of counting 
units to one entire region, the estimate of overall 
numbers is a reasonable approach integrating a 
large sum of counting units, of which each con
tains only a small amount of imputed numbers 
(Blew et al., 2003). 

However, some limitations apply: 
high and occasional occurring numbers of •	
species during one month may result in un
reasonable proportions of imputed numbers 
in other months,
species which are difficult to count, either •	
because they have a very short migration 

period (e.g. Sanderling, Curlew Sandpiper) or 
because they congregate in huge flocks at a 
few places (e.g. Knot) can result in errone
ous estimates. 

Conclusion: The numbers and the proportions 
of the individual international flyway popula
tions are reliable results based on a cautiously 
calculated approach and thus present minimum 
estimates of each species or population; if an 
even better counting coverage could be achieved 
and turnover of individuals was considered, many 
estimates could in fact be higher. These results 
again demonstrate the outstanding importance 
of the Wadden Sea for migratory waterbirds.

4. Quality of Data
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5. Species Accounts

Figure 5.1
Map of 29 socalled 
“subareas”, each of which 
covers an ecological unit of 
tidal flats and their adjacent 
roosting sites.

Kilometers
0 20 40 60 80

 1 LangliHo Bugt
 2 FanøSneum
 3 Mandø Ribe
 4 RømøBallum
 5 JordsandMargrethe Kog
 6 Sylt  Rickelsbüller Koog
 7 Amrum  Föhr  Festland
 8 Innere Halligen  Festland
 9 Äußere Halligen, Pellworm
 10 Husumer Bucht, Eiderstedt Nord
 11 Eiderstedt Süd  Eider  Büsum
 12 Trischen  Meldorfer Bucht
 13 Friedrichskoog  Brunsbüttel

 14 Unterelbe SchleswigHolstein
Unterelbe Niedersachsen

 15 Wurster Küste
 16 Mellum und Butjadinger Küste
 17 Jadebusen
 18 Friesische Inseln und Küste
 19 Mittlere Ostfriesische Inseln und Küste
 20 Leybucht und Inseln
 21 Westerems und Inseln

 22 Dollart Niedersachsen
Dollard The Netherlands

 23 RottumGroningse Kust
 24 Schiermonnikoog
 25 AemelandFriese Kust oost 
 26 Terschelling
 27 GriendFriese Kust west
 28 Texel  Vlieland
 29 BalgzandWieringen
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Population
Cormorants occurring in the Wadden Sea be
long to the subspecies P. c. sinensis that has a 
large breeding range from southern Scandina
vian through Central Europe and Asia. In Europe 
the species winters in Central Europe and North 
Africa. The midwinter population is estimated at 
380,000405,000 and decreasing after the early 
1990s (Wetlands International, 2006). Cormo
rants breed in the Wadden Sea and they are most 
numerous during migration in late summer and 
autumn. Only very few birds stay over winter and 
small numbers pass through during spring mi
gration. The breeding population in The Nether
lands, Germany, Denmark and Sweden was about 
8,000 pairs in the early 1980s and increased to 
45,000 ten years later. During the middle 1990s, 
the numbers in The Netherlands and Denmark 

Phalacrocorax carbo
 DK: Skarv D: Kormoran NL: Aalscholver 00720

Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding: (4, 5, 6, 7)  3,804  15,684  4.0

Moult:    

Autumn: (8, 9, 10)  11,420  25,152 6.4

Winter: (11, 12, 1,)  708  3,535 0.9

Spring: (2, 3)  681  3,049 0.8

Flyway population: 380,000405,000
Breeding range: North and Central Europe
1%: 3,900
Status: Increasing

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

stabilized, and thereafter the increase in the Bal
tic population also ceased (Kieckbusch and Knief, 
2007). The breeding population in the Wadden 
Sea was estimated at 274 pairs in 1991 and in
creased to 2,337 pairs in 2001. Over 50% of the 
population breeds in The Netherlands, and larger 
colonies were also found in Niedersachsen and 
SchleswigHolstein (Koffijberg et al., 2006).

Ecology
In the Wadden Sea, Cormorants forage in the 
gullies and deeps during all tides. They mainly 
roost on sand banks and beaches near the water 
line, and also often use anthropogenic structures 
such as breakwaters in harbours, platforms, light 
houses and electric power cables ( Koffijberg et 
al., 2003). Their diet is dominated by flatfish 
(79% calculated by mass) and the first year group 















 
 strong increase moderate increase

moderate decreasestrong decrease

stable

uncertain

Figure 5.2
Penology (mean bimonthly 
numbers) of Great Cormo

rant in the Northern and 
the Southern Wadden Sea 

during the periods 1987/88
1994/95 and 1999/00

2006/07. Counted numbers 
from springtidecounting 

sites, no gapfilling.
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of the species plaice (Pleuronectes platessa), dab 
(Limanda limanda) and flounder (Platichthys 
flesus) (Leopold et al., 1998). During spring the 
polychaete Nereis virens also contributes con
siderably to the diet (Leopold and van Damme, 
2002). 

Phenology
During July, Cormorant numbers in the Wadden 
Sea increase to a peak in AugustSeptember (Blew 
et al., 2005a). In the following months the birds 
move along coasts and rivers in central Europe 
to the winter grounds further south – the coasts 
of France and Portugal and around the Mediter
ranean; accordingly numbers in the Wadden Sea 
decrease until early November and stay at a very 
low level during the winter months. Birds that 
winter in the Wadden Sea move to their breeding 
grounds as early as JanuaryFebruary. Those win
tering further south follow during MarchApril 
and numbers increase until June. Some birds 
wintering south of the Wadden Sea may fly di
rectly to their breeding grounds without staging 
in the Wadden Sea (Bregnballe et al., 1997).

The species phenology has changed between 
1987/881994/95 and 1999/002006/07 (Fig. 
5.2). In the Northern Wadden Sea in the early pe
riod Cormorant numbers peaked during autumn 
in August and September and dropped as they 
left during October. In the late period, their num
bers peaked in the first part of August. The phe
nology in the Southern Wadden Sea shows peak 
numbers in early September in the late period 
compared to lower numbers in the first period. 
During spring there is no difference between the 
phenologies in the two periods in the Southern 
Wadden Sea, but in the Northern part Cormo
rants start to increase from March onwards in 
the late period.

Distribution 
The Cormorant has an uneven distribution in the 
Wadden Sea with high numbers in subareas in 
Denmark and The Netherlands (Fig. 5.3), and in 
nine subareas, spread over the Wadden Sea the 
numbers had increased significantly. 

Figure 5.3
Distribution of Great 
Cormorant in Wadden Sea 
during autumn (August
October) for the peri
ods1987/881994/95 and 
1999/002006/07. Changes 
between the two periods 
are indicated (colours) and 
numbers are given for the 
late period (bars). Asterisks 
indicate statistical signifi
cant differences in numbers 
(P <0.05).
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Numbers
During recent years some 11,000 Cormorants 
may occur in the Northern and some 15,000 
in the Southern Wadden Sea during autumn 
 (Appendix 1). During winter, only up to 3,500 
birds are present, mostly in the southern part. 
During spring migration (Feb, Mar) only small 
numbers occur compared to autumn, but during 
the breeding season up to 15,700 birds are re
corded in the Wadden Sea. Locally during autumn 
high numbers are counted at TexelVlieland, NL 
(2,500), BalgzandWierinen, NL (2,000) and at 
FanøSneum, DK (1,700). These numbers are 
based on average numbers during 1999/2000
2006/2007.

The total number of Cormorants in the entire 
Wadden Sea increased up to year 20022003 and 
decreased thereafter again, particularly in Den
mark and The Netherlands (Fig. 5.4). Trend cal
culations show a strong increase during the long 
term (21 years) and a stable trend during the 
short term (10 years). The same trends are also 
found in the four Wadden Sea parts for the long 
term, while in the short term SchleswigHolstein 
and Niedersachsen had moderately increasing 
numbers, The Netherlands had stable numbers 
and Denmark had fluctuating numbers. 

Summary
Cormorant numbers started to increase in the 
Wadden Sea in the 1980s (Meltofte et al., 1994), 
and have continued to increase during all sea
sons, reflecting the increase in the breeding pop
ulations in Northern Europe. However, the breed
ing numbers have now stabilized, and it seems 
that the Wadden Sea numbers follow this overall 
trend with some years delay. The strong increase 
during the long term has turned to a moderate 
increase during the short term and numbers are 
even decreasing since 2004. The presence of Cor
morants in the Wadden Sea has slightly changed: 
they are staging in larger numbers in autumn and 
are more frequent in spring due to the increased 
number of breeding birds, in the northern parts 
especially.

Figure 5.4
Trends of Great Cormo

rant in the International 
Wadden Sea (WS) and the 

four regions 1987/1988
2007/2008; dots represent 
annual averages; trendline 
calculated by Trendspotter 

(solid line) together with 
the ± 95 % confidence 

limits (dotted line).
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5.2 Eurasian Spoonbill

Population
The Eurasian Spoonbill breeds from Denmark in 
the north along the entire Wadden Sea coast and 
eastwards through Asia. European breeders win
ter in Northwestern Africa (Overdijk, 2004). The 
East Atlantic flyway population counts 11,300 
individuals and is increasing (Wetlands Inter
national, 2006). The breeding population in the 
Wadden Sea reflects this trend. The population 
has increased from 217 pairs in 1991, to 831 
pairs in 2001 (Koffijberg et al., 2006) and 1,661 in 
2009 (Overdijk pers. com.). The largest breeding 
colonies occur on the islands in The Netherlands 
with about 90 % of the population. However, in
creasing breeding numbers also occur in Nieder
sachsen and in SchleswigHolstein (238 and 77 
breeding pairs in the year 2009 respectively), and 
the species currently spreads north to the Danish 
Wadden Sea and the Ringkøbing Fjord. 

Platalea leucorodia
DK: Skestork D: Löffler NL: Lepelaar01440

Ecology
In the Wadden Sea, Spoonbills feed on shrimps, 
and small fishes such as flatfish and sticklebacks 
(Gasterosteus aculeatus). Often, several individu
als feed together in gullies and small water bod
ies on tidal flats. Birds also feed inland in ponds 
and ditches (Koffijberg et al., 2006).

Phenology 
Spoonbills arrive in the Wadden Sea as early as 
February, but most of them come in March (Fig. 
5.5). They start breeding in late March/early April 
and at that time they cluster into colonies with 
large numbers not occuring elsewhere. Most 
birds stay in the Wadden Sea after the breeding 
season, so peak numbers are reached from July to 
September. Few birds are seen in October. 

Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of  flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding: (5, 6) 163  938  8.5

Moult:    

Autumn: (7, 8, 9, 10) 323  1,837  16.7

Winter:    

Spring: (3, 4)   405  8.5

Flyway population: 11,300
Breeding range: Coastal Western Europe
1%: 110
Status: Increasing

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.
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Figure 5.5
Phenology of Eurasian 
Spoonbill (bimonthly mean 
number) in the Northern 
and the Southern Wadden 
Sea during the periods 
1987/881994/95 and 
1999/002006/07. Counted 
numbers from spring
tidecounting sites, no 
gapfilling. 
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Photo: Gundolf Reichert

Photo: Stefan Pfützke / greenlens.de
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Figure 5.6
Trends of Eurasian Spoonbill 
in the International Wad
den Sea (WS) and the 
four regions 1987/1988
2007/2008; dots represent 
annual averages; trendline 
calculated by Trendspotter 
(solid line) together with the 
± 95 % confidence limits 
(dotted line).

Numbers
Up to 1,800 Spoonbills occur in the Wadden Sea 
after the breeding season with the main concen
tration in the Dutch Wadden Sea (Appendix 1). 
Largest numbers are recorded in September in 
TexelVlieland, NL (400) and Kop van Noord
HollandAfslutdijk, NL (350), based on average 
numbers during 1999/20002006/2007.

The overall trend shows a strong increase dur
ing the long (21 years) and the short term (10 
years), consistent in the different parts of the 
Wadden Sea (Fig. 5.6).

Summary
The Wadden Sea has been populated by more 
than 1,660 breeding pairs of Spoonbills in recent 
years (2009). Here they almost reach the north
ern edge of their breeding range. The Spoonbills’ 
stronghold with highest breeding numbers is 
the Dutch Wadden Sea, where they started to 
increase and from where they recolonised the 
northern Wadden Sea (Lok et al., 2009). Breeding 
bird numbers are highest in The Netherlands and 
get smaller up towards Denmark, where breed
ing bird numbers are smallest. The same pat
tern is true for the nonbreeding numbers. After 
the breeding season, numbers peak from July to 
September. Peak numbers have continued to in
crease similarly in all parts of the Wadden Sea in 
recent years.
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5.3 Barnacle Goose

Branta leucopsis
DK: Bramgås    D: Weißwangengans    NL: Brandgans 01670

Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of  flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding:    

Moult:    

Autumn: (9, 10, 11)  191,545  238,671 56.8

Winter: (12, 1, 2)  115,573  155,626 37.1

Spring: (3, 4, 5)  206,459  352,544 83.9

Flyway population: 780,000
Breeding range: North Russia, East Baltic, South North Sea
1%: 7,800
Status: Increasing (Koffijberg et al. 2010)

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.

















Population
The Barnacle Goose breeds mainly in Arctic Rus
sia and the Baltic, however, increasing numbers 
are now breeding on Gotland, Sweden, and most 
recently also in the Wadden Sea countries, with 
some 8,300 pairs in The Netherlands (Voslamber 
et al. 2009) and small but increasing numbers in 
Niedersachsen, SchleswigHolstein and in Den
mark (van der Jeugd and Litvin, 2006; Feige et al., 
2008). The species winters in Germany and The 
Netherlands. The flyway population is estimated 
at 780,000 birds and is still increasing (Koffijberg 
et al., 2010; Wetlands International, 2006).

Ecology
In the Wadden Sea, Barnacle Geese generally 
prefer to stay on the salt marshes along the 

mainland coasts, especially during spring and 
autumn, where they feed on Puccinellia and Fes
tucadominated vegetation (Ydenberg and Prins, 
1981). However, in winter many of the birds also 
feed on seminatural grasslands in the polder ar
eas as well as on fertilized grasslands or arable 
farmland (Koffijberg and Günther, 2005). 

Phenology
The Barnacle Geese arrive to the northern parts 
of the Wadden Sea in September and these birds 
belong to the Baltic breeding population (Blew 
et al., 2005a). Later in October they are followed 
by the largest part of the population that breeds 
in the high Arctic regions of Russia. During No
vember and December the birds spread out to 
sites outside the Wadden Sea and the numbers 
thus decrease. During winter they almost leave 

Figure 5.7
Phenology of Barnacle 

Goose (bimonthly mean 
number) in the Northern 

and the Southern Wadden 
Sea during the periods 
1987/881994/95 and 

1999/002006/07. Counted 
numbers from spring

tidecounting sites, no 
gapfilling.
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the Northern Wadden Sea but some stay in the 
Southern part. In February and March numbers 
increase and reach a maximum in late April. 
By mid May, nearly all birds have left for their 
breeding grounds.

The phenology of Barnacle Goose has under
gone marked changes from the early (1987/88
1994/95) to the late period (1999/002006/07) 
(Fig. 5.7). In the Northern Wadden Sea, birds stay 
somewhat longer during autumn in the late pe
riod compared to the early period. In the South
ern Wadden Sea, the Barnacle Goose’s time of 
arrival has not changed, but the peak has shifted 
from November to October comparing the early 
and late period. During spring in the Northern 
part the time of peak numbers has shifted from 
late March in the early period to late April and 
early May in the late period, and likewise their 
stay has been prolonged by four to six weeks (Fig. 
5.7). In the Southern Wadden Sea the phenology 
has not changed that much during spring but 
the peak number has shifted from late March to 
early April.

Distribution 
Barnacle Geese prefer salt marshes and inland 
meadows along the mainland Wadden Sea coast 
and in a few cases they also occur on islands. 
They use roughly the same areas during au
tumn, winter and spring, being concentrated in 
areas with large inland meadow and freshwater 
 bodies like lakes or estuaries (Fig. 5.8). However, 
some changes have occurred between 1987/88
1994/95 and 1999/002006/07). During autumn, 
increased numbers were recorded in nine Wad
den Sea subareas, significant only at three sites 
in The Netherlands and in Denmark; decreases 
only occurred in one subarea. During winter, 
decreases were observed in four subareas in 
SchleswigHolstein, while increases had oc
curred in Niedersachsen and The Netherlands. 
During spring, increasing numbers were recorded 
in 11 subareas spread out over most of the Wad
den Sea area and the increases were significant 
in ten of these (Fig. 5.8). This may suggest that 
changes during autumn and winter distributions 
are climate or habitat driven, while changes in 
spring may be mainly attributed to the popula
tion increase. 

Numbers
During autumn in recent years, peak estimates 
suggest some 114,000 Barnacle Geese are in the 
Northern and some 133,000 birds in the South

Figure 5.8
Distribution of Barnacle 
Goose in the Wadden Sea 
during autumn (Septem
berNovember), winter 
(DecemberFebruary) and 
spring (MarchMay) for the 
periods1987/881994/95 
and 1999/002006/07. 
Changes between the two 
periods are indicated (col
ours) and numbers are given 
for the late period (bars). 
Asterisks indicate statistical 
significant differences in 
numbers (P <0.05).
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ern Wadden Sea. Thereafter numbers decrease, 
rapidly in the Northern part and more slowly 
in the Southern part, with estimates of 51,000 
in the Northern and 114,000 in the Southern 
Wadden Sea during mild winters. During recent 
springtimes, peak estimates are 213,000 birds in 
the Southern Wadden Sea and 169,000 in the 
Northern Wadden Seas (Appendix 1). Locally high 
numbers are recorded during autumn and winter 
in AmelandFriese Kust Oost, NL (25,700 and 
22,300), Unterelbe SchleswigHolstein/Nieder
sachsen (13,500 and 16,800) and JordsandMar
grethe Kog, DK (10,200 and 5,000); during spring 
in AmelandFriese Kust Oost, NL (50,000), Dol
lard, NDS/NL (34,000), FriedrichskoogBrunsbüt
tel, SH (18,600), Unterelbe SchleswigHolstein/
Niedersachsen (16,400) and JordsandMargrethe 
Kog, DK (17,800), based on average numbers dur
ing the late period. 

Barnacle Goose numbers in the entire Wad
den Sea have increased steadily during the last 
21 years, with a strong increase for the long 
term period (21 years) and a moderate increase 
still during the short term (10 years) (Fig. 5.9). 
Increasing trends are also found in the four parts 
of the Wadden Sea during the long and the short 
terms, except for fluctuating numbers in Nied
ersachsen.  

Summary
The flyway population is increasing, and so is the 
trend in the Wadden Sea, but this is less pro
nounced. The species uses mostly the same salt 
marshes and meadow areas along the mainland 
coast of the Wadden Sea during autumn, winter 
and spring. Barnacle Geese have prolonged their 
stay during recent years by arriving earlier in au
tumn, staying longer during autumn/winter and 
many of them are departing 46 weeks later in 
spring until mid May.

Figure 5.9
Trends of Barnacle Goose in 

the International Wad
den Sea (WS) and the 

four regions 1987/1988
2007/2008; dots represent 
annual averages; trendline 
calculated by Trendspotter 

(solid line) together with 
the ± 95 % confidence 

limits (dotted line).
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5.4 Dark-bellied Brent Goose

Population
The Darkbellied Brent Goose breeds in Western 
Siberia along the coasts of the Arctic Sea and 
winters mainly along the coasts of southeast
ern Great Britain and northwestern France. The 
population is recently estimated at 243,000 birds, 
decreasing from 314,000 birds in the early 1990s, 
probably due to low breeding success (Wetlands 
International, 2006). During the autumn migra
tion, Darkbellied Brent Geese stage in the White 
Sea area before they fly to the Wadden Sea.

Ecology
While staying in the Wadden Sea in autumn, the 
majority of the species occurs around the islands. 
Its diet consists mainly of marine plants such as 
green algae and eelgrass (Zostera sp.) and chang

Branta bernicla bernicla
DK: Mørkbuget Knortegås     D: Dunkelbäuchige Ringelgans 
NL: Rotgans

01680

Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of  flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding:     

Moult:     

Autumn: (9, 10, 11)  95,123  83,269  41.6

Winter: (12, 1, 2)  53,141  38,808  19.4

Spring: (3, 4, 5)  279,453  199,588  99.8

Flyway population: 243,000
Breeding range: Western Siberia
1%: 2,430
Status: Decreasing (Ebbinge, 2009)

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.














es to terrestrial plants on the forelands during 
winter and spring (Smit and Wolf 1983). How
ever, an increasing number of Brent Geese graze 
in polder areas in recent years compared to the 
situation in the 1970s (Koffijberg and Günther, 
2005).

Phenology
The Darkbellied Brent Geese arrive in the Wad
den Sea in September, and autumn maximum 
numbers occur in October (Blew et al., 2005a). 
Thereafter the birds move on to the winter quar
ters along the coasts of southeastern Great 
Britain and northwestern France (Madsen et al., 
1999) with low numbers staying in the Southern 
Wadden Sea. In late February and March they re
turn to the Wadden Sea and the numbers peak 
in April and early May. During the second half of 

Figure 5.10
Phenology of Darkbellied 
Brent Goose (bimonthly 
mean number) in the 
Northern and the Southern 
Wadden Sea during the 
periods 1987/881994/95 
and 1999/002006/07. 
Counted numbers from 
springtidecounting sites, 
no gapfilling.
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May they depart for their breeding grounds. 
The general phenology of the species has not 

changed much between 1987/881994/95 and 
1999/002006/07 in the Northern Wadden Sea, 
but in the Southern part the peak numbers occur 
slightly later in the late compared to the early 
period (Fig. 5.10).

Distribution
Darkbellied Brent Geese occur during autumn and 
spring mainly at the islands, and less numerous 
along the mainland coast, with highest numbers 
in northern SchleswigHolstein and the western 
parts of the Dutch Wadden Sea (Fig. 5.11). How
ever, the geographical distribution shows some 
remarkable changes between 1987/881994/95 
and 1999/002006/07, with the changes being 
more or less similar in both time periods. Brent 
Goose numbers have decreased in 16 subareas 
in autumn and in 15 in spring; stable numbers 
were found in four (autumn) and six subareas 
(spring); and in four subareas, numbers had in
creased. Most subareas with decreases, most of 
which were significant, were situated in Den
mark and SchleswigHolstein. Most subareas 
with stable and increasing numbers occurred in 
Niedersachsen and The Netherlands.

Figure 5.11
Distribution of Darkbellied 

Brent Goose in the Wad
den Sea during autumn 

(SeptemberNovember), and 
spring (MarchMay) for the 

periods1987/881994/95 
and 1999/002006/07. 

Changes between the two 
periods are indicated (col

ours) and numbers are given 
for the late period (bars). 

Asterisks indicate statistical 
significant differences in 

numbers (P <0.05). 
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Numbers 
The maximum estimates in autumn amounted 
to some 40,000 birds both in the Northern and 
the Southern Wadden Sea During winter, up to 
10,000 birds may stay in the Northern part, but 
more than 35,000 birds in the Southern part 
(Appendix 1). Peak estimates during spring in re
cent years reached 98,000 in the Northern and 
over 118,000 birds in the Southern Wadden Sea. 
However, during the 1990s total estimates – up 
to 280,000 birds – were higher by 30% (Blew et 
al., 2005a). Large numbers stay during autumn 
and spring in the subareas AmelandFriese Kust 
Oost, NL (5,500 and 35,000), Innere Halligen
Festland, SH (3,800 and 23,200 ) and Äußere 
HalligenPellworm, SH (4,000 and 14,100), ac
cording to average numbers during 1999/2000
2006/2007.

Total numbers in the Wadden Sea are fluctu
ating, with peaks in the mid1990s. The trend is 
estimated as stable during the long (21 years) and 
the short term (10 years). These overall trends are 
different in the four parts of the Wadden Sea, 
showing stable trends in The Netherlands and 
Denmark but decreasing trends in Schleswig
Holstein and Niedersachsen during the long 
trend. For the short trend, numbers fluctuate in 
Denmark, are stable in SchleswigHolstein and 
The Netherlands, but decrease in Niedersachsen.    

Summary 
The Darkbellied Brent Goose population has 
decreased since 1996, probably due to a low 
breeding success (Koffijberg and Günther, 2005). 
However, the overall trend in the Wadden Sea 
is stable during the long term (21 years), and 
even increasing during the short term, indicat
ing that the population might have recovered. 
These recent increases occur in Niedersach
sen, while decreases occur in Denmark and 
 SchleswigHolstein.

Figure 5.12
Trends of Darkbellied Brent 
Goose in the International 
Wadden Sea (WS) and the 
four regions 1987/1988
2007/2008; dots represent 
annual averages; trendline 
calculated by Trendspotter 
(solid line) together with 
the ± 95 % confidence 
limits (dotted line).
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5.5 Common Shelduck

Tadorna tadorna
 DK: Gravand D: Brandgans NL: Bergeend 01730

Population
The Common Shelduck breeds in NorthWest
ern Europe and winters in Western Europe. The 
population counts 300,000 birds and is stable. 
The breeding population in the Wadden Sea in
creased from 4,400 pairs in 1991 to 6,500 pairs 
in 2001 (Koffijberg et al., 2006).

Ecology
In the Wadden Sea, the Shelducks feed on mud
flats on small crustaceans and molluscs that they 
take by ‘upending’ or trampling (Smit and Wolff, 
1983). During the moult, large numbers of the 
birds occur offshore in the Wadden Sea, and later 
during autumn and in spring they roost at mud
flats along or at the edges of the salt marshes 
and also at sea walls (Koffijberg et al., 2003).

Phenology
Large numbers of Shelducks from Scandinavia 
and the Baltic as well as from Great Britain and 
France moult in the Wadden Sea in July and Au
gust with peak numbers reached in late July/
early August (Blew et al., 2005a; Meltofte et 
al., 1994). In AugustSeptember juveniles immi
grate to the Wadden Sea from northern breed
ing grounds. The immature birds initiate their 
body moult in June; the wing moult starts in the 
first half of June and in August most birds are 
flightless. The juveniles continue the body moult 
until December. After September, numbers show 
a gradual decrease until December, due to birds 
flying to winter grounds on the British Isles and 
in western France. After midwinter, numbers de
crease through spring and in April all birds have 
left for their breeding grounds, except the local 

Figure 5.13
Phenology of Common 

Shelduck (bimonthly mean 
number) in the Northern 

and the Southern Wadden 
Sea during the periods 
1987/881994/95 and 

1999/002006/07. Counted 
numbers from spring

tidecounting sites, no 
gapfilling. 
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Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding: (4, 5, 6)  47,564  74,963  25.0

Moult: * (7, 8)  186,073  215,345  71.8

Autumn: (9, 10, 11)  252,824  245,723  81.9

Winter: (12, 1)  205,533  201,345  67.1

Spring: (2, 3)  89,754  131,509  43.8

Flyway population: 300,000
Breeding range: NorthWest Europe
1%: 3,000
Status: Stable

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.
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* Mean of 3 maximum counts taken from aerial counts of moulting individuals offshore (see text).
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Figure 5.14
Distribution of Common 
Shelduck in the Wadden Sea 
during autumn (September
November), moulting season 
(JulyAugust) and spring 
(FebruaryMarch) for the pe
riods1987/881994/95 and 
1999/002006/07. Changes 
between the two periods 
are indicated (colours) and 
numbers are given for the 
late period (bars). Asterisks 
indicate statistical signifi
cant differences in numbers 
(P <0.05). 
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breeders. 
The Shelduck phenology has not changed 

much between 1987/881994/95 and 1999/00
2006/07 (Fig. 5.13). In the Northern Wadden Sea, 
the birds arrive at the same time during July in 
the two periods. However, in the late period a 
larger number stays longer during autumn. In 
the Southern Wadden Sea, the Shelduck num
bers increase about half a month earlier during 
autumn in the late compared to the early period, 
and the high level is prolonged until November 
(compared to beginning of October in the early 
period). Thereafter, numbers decrease. The de
crease in numbers over the winter period occurs 
in the entire Wadden Sea with some fluctuations 
probably due to winter severity.

The numbers of moulting Shelduck in July/Au
gust off the coast of SchleswigHolstein are only 
partly included in these phenology figures, since 
they are not fully covered by the ground counts. 
During the last 20 years, the numbers of moult
ing birds have been surveyed from aircraft as a 
supplement to the Trilateral monitoring scheme. 
More than 200,000 birds annually had been re
corded staging offshore SchleswigHolstein dur
ing July/August, but in recent years numbers had 
dropped to less than 150,000 birds, which is still 
the vast majority of all birds moulting in the 
Wadden Sea.

Distribution 
During moult (JulyAugust) the majority of birds 
is concentrated north off the Elbe river mouth 
(Fig. 5.14); during autumn they spread out and 
most birds are staging from the southern parts 
of the SchleswigHolstein Wadden Sea to the 
southwestern part of Niedersachsen and The 
Netherlands (Fig. 5.14). During spring, the birds 
are more evenly distributed, but relatively more 
birds occur in northern parts of Schleswig
Holstein and Denmark than during autumn. 

Species Accounts

Photo: Gundolf Reichert
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Figure 5.15
Trends of Common Shell
duck in the International 

Wadden Sea (WS) and the 
four regions 1987/1988

2007/2008; dots represent 
annual averages; trendline 
calculated by Trendspotter 

(solid line) together with 
the ± 95 % confidence 

limits (dotted line).

Species Accounts

The geographical distribution has changed in 
some subareas between 1987/881994/95 and 
1999/002006/07. During autumn (September
November), significant decreases of Shelduck 
numbers were recorded in six subareas in 
SchleswigHolstein and Denmark, and signifi
cant increases were seen in only two subareas 
(one in Denmark and one with larger numbers in 
The Netherlands). During spring, one subarea in 
Niedersachsen shows a significant increase, and 
several other subareas show either increasing, 
decreasing or stable numbers.

Number
During the moulting period, up to 200,000 indi
viduals were counted between 1994 and 2002, 
but numbers decreased to some 145,000 in 2007 
(130,000 in 2008 and 137,000 in 2009). After 
the moulting period, maximum numbers in the 
Wadden Sea reach some 250,000 birds in au
tumn (Appendix 1). These numbers appear in 
both periods. However, it must be noted, that 
the decrease has occurred only in the recent 67 
years. After the autumn peak, numbers gradu
ally decrease in both the Northern and Southern 
parts to a total number of about 200,000 in win
ter, after which numbers continuously decrease 
until May. Thereafter a minor increase occurs due 
to breeding birds.

Summary
Shelduck numbers in the Wadden Sea – counted 
from the ground throughout the year – decreased 
to the mid 1990s and became stable afterwards. 
In Germany, numbers decreased slightly after 
1990, but numbers are now increasing as they 
also are in both The Netherlands and Denmark 
(Blew et al., 2005b; Hustings et al. 2009; Laursen 
and Frikke, 2006). The moulting population, with 
main concentration in the SchleswigHolstein 
Wadden Sea, has been increasing up to the year 
2000 but decreased thereafter. The phenology 
has changed slightly because Shelducks have 
stayed longer during autumn in recent years. 
This is most pronounced in the Northern Wad
den Sea.
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5.6 Eurasian Wigeon

Population
The breeding range includes Western Siberia to 
the east, Northern Europe and Iceland to the 
west. The species winters in North West and 
West Europe, and the flyway population is stable 
and estimated at 1,500,000 birds (Wetlands In
ternational, 2006).

Ecology
In the Wadden Sea, Wigeons roost during high 
tide near the coast line, on salt marshes or in 
polder areas (Koffifjberg et al., 2003). During 
daytime they forage on tidal flats, salt marshes 
and in polder areas behind the seawalls. On the 
tidal flats during autumn they feed on Zostera 
and Enteromorpha, on salt marshes they take 
various grasses, such as Puccinellia and Agrostis, 

Anas penelope
DK: Pibeand D: Pfeifente NL: Smient01790

Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding:     

Moult:     

Autumn: (9, 10, 11)  327,525  331,807  22.1

Winter: (12, 1, 2)  273,117  259,479  17.3

Spring: (3, 4)  94,972  124,623  8.3

Flyway population: 1,500,000

Breeding range:
West Siberia, NorthWest and NorthEast 
Europe

1%: 15,000
Status: Stable

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.















together with seeds from Heleocharie and Carex 
(Smit and Wolff, 1983). But during autumn and 
winter, at nighttime, Wigeons also fly inland to 
feed on arable land, especially in areas where 
natural habitats are disturbed by hunting (Frikke 
and Laursen, 1994).

Phenology
During autumn Wigeons start to arrive from the 
northern breeding grounds to the Wadden Sea 
in September and peak numbers are reached in 
October. Thereafter the numbers decrease due 
to birds moving to inland areas or continuing 
their autumn migration (Blew et al., 2005a; van 
 Eerden, 1990). In mild winters, Wigeons occur in 
all parts of the Wadden Sea with most birds in 
 SchleswigHolstein and The Netherlands. How
ever, in severe winters, large proportions of the 

Figure 5.16
Phenology of Eurasian 
Wigeon (bimonthly mean 
number) in the Northern 
and the Southern Wadden 
Sea during the periods 
1987/881994/95 and 
1999/002006/07. Counted 
numbers from spring
tidecounting sites, no 
gapfilling. 
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Wigeon population move southwest within the 
Wadden Sea and to Great Britain and France 
(Meltofte et al., 1994). After midwinter the 
numbers decrease rapidly, but increase in late 
February and early March, when birds from the 
winter quarters stage briefly in the Wadden Sea. 
In April most Wigeons have left for their breed
ing areas. 

The Wigeon’s phenology in the Wadden Sea 
has changed between 1987/881994/95 and 
1999/002006/07 (Fig. 5.16). In the Northern 
Wadden Sea the autumn peak number occurred 
a month earlier during the late period compared 
to the early period, and in Southern Wadden Sea, 
the former spring peak had disappeared. 

Distribution
The Wigeon’s general distribution shows high 
numbers during autumn, winter and spring in 
the subareas in SchleswigHolstein together 
with high numbers in The Netherlands during 
winter (Fig. 5.17). The geographical distribution 
has changed between 1987/881994/95 and 
1999/002006/07 and is dominated by decreas
ing numbers. During autumn, numbers have de
creased in 15 subareas, significantly in three 
distributed in SchleswigHolstein and Nied
ersachsen, and increased in one – The Nether
lands. During winter, significant decreases had 
occurred in one subarea in SchleswigHolstein, 
Niedersachsen and in The Netherlands, respec
tively. During spring, 16 subareas in total show 
decreasing numbers, and three of these are sig
nificant (two in SchleswigHolstein and one in 
Niedersachsen).

Numbers
During autumn, maximum estimates of Wigeons 
are some 250,000 birds during October in the 
Northern Wadden Sea, and 115,000180,000 
birds in the Southern part. The numbers decrease 
thereafter until midwinter, and during spring 
about 78,000 to 94,000 birds are recorded in the 
Northern and 9,00022,000 birds in the Southern 
part, more birds in former years and fewer during 
recent years (Appendix 1). Locally high numbers 
were recorded during autumn, winter and spring 
in SyltRickelsbüller Koog, SH (30,700; 8,500 
and 5,400) AmrumFöhrFestland, SH (10,800; 
12,000 and 5,800), Innere HalligenFestland, SH 
(30,700; 15,200 and 9,000), Äußere Halligen
Pellworm, SH (19,600; 10,000 and 3,000) and in 
addition during winter in AmelandFriese Kust 

Figure 5.17
Distribution of Eurasian 

Wigeon in the Wadden Sea 
during autumn (Septem

berNovember), winter 
(DecemberFebruary) and 

spring (MarchApril) for the 
periods1987/881994/95 

and 1999/002006/07. 
Changes between the two 
periods are indicated (col

ours) and numbers are given 
for the late period (bars). 

Asterisks indicate statistical 
significant differences in 

numbers (P <0.05). 
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Oost, NL (18,200). These numbers are based on 
average numbers during 1999/20002006/2007.

Despite decreasing numbers when com
paring the early with the late period, Wigeons 
show a stable trend for the entire Wadden Sea 
during both the long term (21 years) and short 
term trend (10 years); the peak of birds during 
the mid1990s does not influence those trend 
estimates. Consequently, stable trends are also 
found in the different parts of the Wadden Sea 
during both the long and short term, except for 
increases in Denmark, decreases in The Nether
lands and Niedersachsen (short term). 

Summary
The Wigeon is a numerous, herbivorous species 
that occurs during the nonbreeding season. The 
trend has changed from increasing numbers to 
stable numbers during the long term period, and 
thus the trend in the Wadden Sea has followed the 
trend of the flyway population, which increased 
up to about 1995. Thereafter numbers decreased, 
most likely due to severe winters in the Wadden 
Sea region, but then increased steadily again. 
It has been argued that Wigeon numbers ben
efited from embankments and creations of new 
polder areas (Brunckhorst and Rösner, 1998), and 
this is supported by results from the Margrethe 
Koog, Denmark (Laursen et al., 2008). Following 
an increase in winter mortality after the severe 
winters in 1996 and 1997, numbers decreased in 
all parts of the Wadden Sea, but increased again 
in the Northern Wadden Sea, (Blew et al., 2005b, 
Laursen and Frikke, 2006) and decreased even 
more in the Southern part (van Roomen et al. 
2007). The phenology has changed slightly with 
more birds arriving early during autumn and a 
lack of a former spring peak. 

Figure 5.18
Trends of Eurasian Wigeon 
in the International Wad
den Sea (WS) and the 
four regions 1987/1988
2007/2008; dots represent 
annual averages; trendline 
calculated by Trendspotter 
(solid line) together with the 
± 95 % confidence limits 
(dotted line).
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5.7 Common Teal

Population
The Teal breeds in Northern Europe through 
Russia, Scandinavia and Iceland, and winters in 
NorthWest Europe along the coasts and inland. 
The population is estimated at 500,000 birds, 
and it is increasing both during a long (1974
2002) and a short term (19932002) (Wetlands 
International, 2006).

Ecology
In the Wadden Sea Teal roost and feed along the 
edges of the salt marshes, on mudflats near the 
coast and at inland wetlands such as polders. 
They may also fly several kilometres inland to 
feed during the night (Fog, 1968). They are pri
marily herbivorous and feed especially on seeds 
(Smit and Wolff, 1983). 

Anas crecca
 DK: Krikand D: Krickente NL: Wintertaling 01840

Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding:     

Moult: (7, 8)  8,904  10,454  2.1

Autumn: (9, 10, 11)  48,154  43,080  8.6

Winter: (12, 1, 2)  22,828  24,626  4.9

Spring: (3, 4)  17,502  18,170  3.6

Flyway population: 500,000
Breeding range: North and NorthWest Europe
1%: 5,000
Status: Increasing

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.











Phenology
Teal using the Wadden Sea originate from west
ern Russia and FennoScandinavia and after the 
breeding season they migrate over a broad front 
to the Wadden Sea, which acts as a bottleneck 
and concentrates a large number of migrating 
birds (Smit and Wolff, 1983). In September, Teal 
arrive in the Wadden Sea and the numbers reach 
a peak  during October, staying into November 
as long as seeds are available for feeding (Mad
sen, 1988). Thereafter Teal numbers decrease and 
they are least numerous in January, depending on 
the severity of winters. A large proportion of Teal 
winters in Great Britain and France from where 
they return to the Wadden Sea, building up to 
a spring maximum in late February and March 
(Blew et al., 2005a). However, the numbers in 
spring are much lower than during autumn, indi

Figure 5.19
Phenology of Common Teal 
(bimonthly mean number) 

in the Northern and the 
Southern Wadden Sea dur

ing the periods 1987/88
1994/95 and 1999/00

2006/07. Counted numbers 
from springtidecounting 

sites, no gapfilling.
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cating that many Teal might migrate directly to 
their breeding grounds (Smit and Wolff, 1983). 
In the Wadden Sea, the numbers decrease until 
April, when birds leave for the breeding grounds. 

In the Northern Wadden Sea, no clear changes 
had occurred in the Teal´s phenology between 
1987/881994/95 and 1999/002006/07 (Fig. 
5.19). However, in the Southern Wadden Sea the 
autumn peak had shifted from early October in 
the early period to late November in the late pe
riod. 

Distribution
The Teal are distributed all over the Wadden Sea 
during autumn, with most birds in subareas in 
SchleswigHolstein and in the Dollard (Nieder
sachsen). Some changes had occurred in the 
autumn distribution between 1987/881994/95 
and 1999/002006/07 (Fig. 5.20), with increasing 
numbers in three subareas, though none were 
statistically significant. Decreasing numbers oc
curred in 12 subareas, and three of these were 
significant, all in SchleswigHolstein and Nied
ersachsen. 

Number 
During autumn, the Teal estimates produce a to
tal of some 23,000 individuals in the Northern 
Wadden Sea and 33,000 birds in the Southern 
part (Appendix 1). However, those high esti
mates originate from the period before 1995. 
After midwinter, numbers decrease and dur
ing spring only 9,000 birds occur in the North
ern and 16,000 birds in the Southern part, and 

Figure 5.20
Distribution of Common 
Teal in the Wadden Sea 
during autumn (September
November) for the peri
ods1987/881994/95 and 
1999/002006/07. Changes 
between the two periods 
are indicated (colours) and 
numbers are given for the 
late period (bars). Asterisks 
indicate statistical signifi
cant differences in numbers 
(P <0.05). 
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Species Accounts

these estimates are also valid for recent years. In 
some subareas, large Teal numbers are recorded 
during autumn in Innere HalligenFestland, SH 
(3,100), Wurster Küste, NDS (2,800) and in Dol
lard, NDS/NL (3,600). These are average numbers 
during 1999/20002006/2007. 

Teal numbers in the Wadden Sea show large 
fluctuations during the last 21 years, showing de
creasing numbers in the early 1990s and later on 
a recovery. The trend is reflecting this by showing 
a decrease during the long term (21 years) and 
stable numbers during the short term (10 years). 
Different trends occur in the four Wadden Sea 
parts: during the long term the trends are stable 
in Denmark and SchleswigHolstein, but fluctu
ate in The Netherlands and decrease in Nieder
sachsen. During the short term, numbers increase 
in Denmark, are stable in SchleswigHolstein and 
fluctuate in Niedersachsen and The Netherlands. 

Photo: Bo Lassen Christiansen
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Figure 5.21
Trends of Common Teal in 

the International Wad
den Sea (WS) and the 

four regions 1987/1988
2007/2008; dots represent 
annual averages; trendline 
calculated by Trendspotter 

(solid line) together with 
the ± 95 % confidence 

limits (dotted line).
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Summary
The flyway population of Teal is increasing. De
spite this, the numbers in the Wadden Sea are 
decreasing over the long term; however, the 
short term trend is increasing. This may be due 
to the fact that the Teal in the Wadden Sea only 
represent 10% of the flyway population and lo
cal trends depend more on climate, habitat and 
foodavailability and are thus relatively inde
pendent of the flyway trends. The number of 
Teals during autumn fluctuates considerably, and 
results from Denmark show that the Teal´s au
tumn numbers are closely related to the annual 
breeding success (Laursen and Frikke, 2006). Re
ports from Denmark and Germany show fluctu
ating numbers (Laursen and Frikke, 2006; Blew et 
al., 2005b), while large fluctuations are shown in 
The Netherlands (Hustings et al., 2009). Chang
es in phenology had occurred in the Southern 
Wadden Sea, postponing a former autumn peak 
number by more than one month from October 
to November in recent years.
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5.8 Mallard

Population
The Mallard breeds in Northern Europe and it 
winters in North Western Europe including the 
Baltic area. The flyway population is estimated 
at 4,500,000 birds. This sank to a lower level 
in 1997 but has since recovered. However, the 
population trend still shows a moderate decrease 
(Wetlands International, 2006).

Ecology
In the Wadden Sea, the Mallards occur at salt 
marshes and on mudflats off the salt marshes. 
During autumn they fly inland, feeding on agri
cultural areas. Their food is dominated by plant 
material; in particular various seeds and to a 
lesser extent crustaceans and snails (Smit and 
Wolff, 1983). 

Anas platyrhynchos
DK: Gråand       D: Stockente       NL: Wilde Eend01860

Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding: (5)  9,373  11,760  0.3

Moult: (6, 7, 8)  53,879  57,702  1.3

Autumn: (9, 10, 11)  126,257  111,616  2.5

Winter: (12, 1)  179,562  156,239  3.5

Spring: (2, 3, 4)  58,455  102,407  2.3

Flyway population: 4,500,000
Breeding range: North Europe
1%: 20,000
Status: Decreasing / Stable

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.
















Phenology
Mallards occur in the Wadden Sea all the year 
round. Numbers increase in August and in the 
following months migrants arrive from the 
northern breeding grounds. This influx of birds 
continues throughout autumn until peak num
bers are reached in January (Blew et al., 2005a). 
Winter numbers are thus normally high, but dur
ing severe winters the Mallards leave for Western 
Europe and most birds gather in The Netherlands 
(Meltofte et al., 1994). After January the num
bers decrease rapidly and in April all birds have 
left for the breeding grounds, except for the local 
breeders.

Changes occur in the Mallard’s phenology in 
both the Northern and the Southern Wadden 
Sea between 1987/881994/95 and 1999/00
2006/07 (Fig. 5.22). A January peak number oc

Figure 5.22
Phenology of Mallard (bi
monthly mean number) in 
the Northern and the South
ern Wadden Sea during the 
periods 1987/881994/95 
and 1999/002006/07. 
Counted numbers from 
springtidecounting sites, 
no gapfilling. 
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curred during the early period, but in the late pe
riod the numbers decreased from late December 
more or less continuously until April.

Distribution
The Mallards are distributed all over the Wadden 
Sea, with high numbers in subareas in the south
ern parts of SchleswigHolstein, Niedersach
sen and western parts of The Netherlands (Fig. 
5.23). During spring high numbers occur in most 
subareas, except in Denmark. Decreasing num
bers had occurred between 1987/881994/95 
and 1999/002006/07 during both autumn and 
spring in subareas in all four Wadden Sea parts. 
Seven of these are statistically significant during 
autumn and three during spring all in Denmark, 
SchleswigHolstein and Niedersachsen. 

Figure 5.23
Distribution of Mallard in 

the Wadden Sea during 
autumn (September

November) and spring 
(FebruaryApril) for the pe
riods1987/881994/95 and 
1999/002006/07. Changes 

between the two periods 
are indicated (colours) and 
numbers are given for the 

late period (bars). Asterisks 
indicate statistical signifi

cant differences in numbers 
(P <0.05). 
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Numbers 
During autumn, the Mallards increase to esti
mates of 50,000 birds in the Northern Wadden 
Sea and some 80,000 birds in the Southern Wad
den Sea (Appendix 1). The winter peak estimates 
in the Wadden Sea during the early period were 
180,000 and 156,000 birds in recent years; the 
decrease has taken place mostly in the North
ern Wadden Sea. Locally, the largest concen
trations of Mallards occur during autumn and 
spring in RottumGroninger Kust, NL (11,900 and 
5,600), and during spring in AmelandFriese Kust 
Oost, NL (3,200), Eiderstedt SüdEiderBüsum, 
SH (3,100) and in Innere HalligenFestland, 
SH (2,500), based on average numbers during 
1999/20002006/2007. 

During the long (21 years) and short (10 years) 
term, the Mallard numbers had shown a moder
ate decrease in the Wadden Sea and in all re
gions, except for a strong decrease in Nieder
sachsen and (during the short term) increases 
in Denmark and stable numbers in Schleswig
Holstein (Fig. 5.24). 

Summary
The Mallard’s flyway population shows a mod
erate decreasing trend. During the nonbreeding 
season the species is found in wetland habitats 
throughout a very large region, and the Wadden 
Sea holds only a small part of the total flyway 
population. The Mallard´s trend in the Wadden 
Sea shows a moderate decrease during both the 
long term and the short term. Denmark, Ger
many and The Netherlands report decreasing 
numbers (in Germany strong decreases) (Laursen 
and Frikke, 2006; Blew et al., 2005b; Hustings et 
al., 2004). The phenology had changed such that 
winter peak numbers from the early period do 
not occur in recent years, but numbers stead
ily decrease from late fall towards the breeding 
season.

Figure 5.24
Trends of Mallard in the 
International Wadden Sea 
(WS) and the four regions 
1987/19882007/2008; dots 
represent annual aver
ages; trendline calculated 
by Trendspotter (solid line) 
together with the ± 95 % 
confidence limits (dotted 
line).
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5.9 Northern Pintail

Population
Northern Pintails breed in North Europe and 
Western Siberia. The flyway population of 60,000 
birds is overall stable. However, it showed a de
crease up to 1993 and a moderate increase af
terwards (Wetlands International, 2006). The 
population winters in northwest Europe.

Ecology
In the Wadden Sea Northern Pintails roost in 
the salt marshes and on the mud flats as well 
as on inland wetlands. During autumn they take 
seeds from Carex and other grass species. Dur
ing spring the preferred food consists of small 
crustaceans and molluscs taken in ponds, creeks 
and on the mudflats. Main feeding activity takes 
place after sunset, and they may fly inland to 

Anas acuta
 DK: Spidsand D: Spießente NL: Pijlstaart 01890

Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding:     

Moult:     

Autumn: (9, 10, 11)  18,587  31,671  52.8

Winter: (12, 1, 2)  15,787  27,856  46.4

Spring: (3, 4)  12,832  22,184  37.0

Flyway population: 60,000
Breeding range: North Europe and West Siberia
1%: 600
Status: Stable

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.















feed on flooded meadows and cereal fields (Smit 
and Wolff, 1983). 

Phenology
Pintails arrive during autumn in the Wadden Sea 
during September and in October peak numbers 
occur (Blew et al., 2005a). Generally the males 
arrive before the females. Parts of the popula
tion continue their migration to France and 
Great Britain, and therefore the numbers in the 
Wadden Sea decrease and fluctuate through the 
winter, depending on its severity. During spring 
migration a small increase of numbers occurs in 
February and March, whereafter numbers de
crease by the end of April, when all birds have 
left for their breeding grounds. 

In the Northern Wadden Sea the Pintail’s 
phenology had not shown pronounced changes 

Figure 5.25
Phenology of Northern 

Pintail (bimonthly mean 
number) in the Northern 

and the Southern Wadden 
Sea during the periods 
1987/881994/95 and 

1999/002006/07. Counted 
numbers from spring

tidecounting sites, no 
gapfilling.
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during autumn between 1987/881994/95 and 
1999/002006/07. However, in the Southern 
Wadden Sea only small peaks occurred during 
autumn in the early period, whereas in the late 
period numbers increased and several peaks oc
curred in September, October and in December 
(Fig. 5.25). Also, the spring peak of Pintail in the 
Southern Wadden Sea has shifted from April 
to March, and it seems that Pintails leave the 
southern Wadden Sea about half a month earlier 
in the late period. 

Distribution
Pintails occur in all parts of the Wadden Sea, with 
most birds in subareas in Denmark, Schleswig
Holstein and The Netherlands (Fig. 5.26). Be
tween 1987/881994/95 and 1999/002006/07 
numbers had increased or been stable in six sub
areas of which three are significant in Denmark 
and The Netherlands. Decreases had occurred in 
seven subareas and one of these is significant.

Figure 5.26
Distribution of Northern 
Pintail in the Wadden Sea 
during autumn (September
November) for the peri
ods1987/881994/95 and 
1999/002006/07. Changes 
between the two periods 
are indicated (colours) and 
numbers are given for the 
late period (bars). Asterisks 
indicate statistical signifi
cant differences in numbers 
(P <0.05).
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Numbers
In the Northern Wadden Sea the maximum esti
mates may be as high as 17,000, while recently 
also 19,000 may appear in the Southern Wadden 
Sea (Appendix 1); however, the latter have only 
been registered in the recent period, substanti
ating the increases mentioned above (Fig. 5.25). 
Autumn estimates for the entire Wadden Sea are 
up to 32,000, while during winter estimates as 
high as 28,000 have been made in recent years, 
presumably accounting for birds staying in mild 
winters. Spring estimates are somewhat lower 
overall. In the subareas, highest average num
bers of Pintail during 1999/20002006/2007 are 
recorded during autumn in BalgzandWieringen, 
NL (2,400), Terschelling, NL (1,700), Ameland
Friese Kust Oost, NL (1,900), RottumGroningse 
Kust, NL (1,400) and in FanøSneum, DK (1,400). 

The trend for the Wadden Sea Pintail num
bers is increasing during both the long (21 years) 
and short term (10 years). The long term trend is 
composed of increasing numbers in The Nether
lands, stable numbers in SchleswigHolstein and 
Niedersachsen but fluctuations in Denmark. For 
the short term, all regions show increases, except 
for fluctuations in Niedersachsen. 

Summary
The flyway population of Pintail is stable, but the 
trend is increasing in the Wadden Sea, potential
ly indicating favourable conditions for the spe
cies here. However, Pintail numbers show large 
fluctuations and results from Denmark have 
shown that these fluctuations are mainly due to 
annual variance in breeding success (Laursen and 
Frikke, 2006). Reports show large fluctuations in 
The Netherlands (van Roomen et al., 2007), and 
in Germany (Blew et al., 2005b), while numbers 
are increasing in Denmark (Laursen and Frikke, 
2006). The phenology has changed especially in 
the Southern Wadden Sea, with more birds stay
ing during autumn and early winter, and an ear
lier departure during spring in the recent period 
compared to the former period.

Figure 5.27
Trends of Northern Pintail 
in the International Wad

den Sea (WS) and the 
four regions 1987/1988

2007/2008; dots represent 
annual averages; trendline 
calculated by Trendspotter 

(solid line) together with 
the ± 95 % confidence 

limits (dotted line).
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5.10 Northern Shoveler

Population
The total population is 40,000 birds and stable 
(Wetlands International, 2006). The breeding 
range covers Northern, NorthWest and Central 
Europe and the wintering range is within the 
same geographical range.

Ecology
In the Wadden Sea, Shovelers exploit areas with 
shallow water, muddy substrate and wet mead
ows both outside and inside the sea walls along 
the mainland coast and along the islands (Melt
ofte et al., 1994). Most birds are found in brack
ish or fresh water sites rich in plankton organ
isms and plant seeds, which they feed on (Berndt 
and Busche, 1991).

Anas clypeata
DK: Skeand       D: Löffelente       NL: Slobeend01940

Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding: (5, 6)  2,153  1,591  4.0

Moult: (7, 8)  3,155  2,144  5.4

Autumn: (9, 10, 11)  5,655  8,082  20.2

Winter: (12, 1, 2)  3,040  3,761  9.4

Spring: (3, 4)  1,805  3,128  7.8

Flyway population: 40,000
Breeding range: North, NorthWest and Central Europe
1%: 400
Status: Stable

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.

















Phenology
During autumn, Shovelers arrive in August and 
high numbers are present during September 
to November. Numbers are low during winter 
and a small increase occurs in March and April 
when birds pass the Wadden Sea to the breeding 
grounds in Scandinavia. The peak number during 
spring is much lower than in autumn, indicating 
that most birds move straight over continental 
Europe in spring (Cramp and Simmon, 1977).

The Shoveler’s penology has changed between 
1987/881994/95 and 1999/002006/07 in the 
Northern Wadden Sea, where most birds occur; 
autumn peak numbers are higher and the depar
ture has been delayed compared to the earlier 
period. Nevertheless, winter numbers were much 
smaller in recent years. In the Southern Wadden 
Sea some variations occurred, average numbers 

Figure 5.28
Phenology of Northern 
Shoveler (bimonthly mean 
number) in the Northern and 
the Southern Wadden Sea 
during the periods 1987/88
1994/95 and 1999/00
2006/07. Counted numbers 
from springtidecounting 
sites, no gapfilling.
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were rather low (< 1,000) and in general phenol
ogy remained the same, except the postbreeding 
or moulting period in July/August, where num
bers dropped by 5080% (Fig. 5.28).

Distribution
The Shoveler is distributed in small numbers in 
most subareas in the Wadden Sea, with high
er numbers in five subareas, one in Southern 
Denmark, two in northern SchleswigHolstein 
and another two in southern parts of the Dutch 
Wadden Sea (Fig. 5.29). Changes during autumn 
have occurred in seven subareas. Of these, 
three are significant, all situated in Denmark and 
 SchleswigHolstein. 

Figure 5.29
Distribution of Northern 

Shoveler in the Wadden Sea 
during autumn (September

November) for the peri
ods1987/881994/95 and 

1999/002006/07. Changes 
between the two periods 

are indicated (colours) and 
numbers are given for the 

late period (bars). Asterisks 
indicate statistical signifi

cant differences in numbers 
(P <0.05). 
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Figure 5.30
Trends of Northern Shoveler 
in the International Wad
den Sea (WS) and the 
four regions 1987/1988
2007/2008; dots represent 
annual averages; trendline 
calculated by Trendspotter 
(solid line) together with the 
± 95 % confidence limits 
(dotted line).

Numbers
During autumn maximum estimates in the 
Northern Wadden Sea are some 4,500 birds, with 
higher numbers in the late compared to the early 
period, and 3,000  4,000 birds during both pe
riods in the Southern Wadden Sea (Appendix 1). 
Numbers during spring are smaller. Locally, most 
birds occur during autumn in the Innere Halligen
Festland, SH (1,100), SyltRickelsbüeller Koog, 
SH (700) and in BalgzandWieringen, NL (600), 
based on average numbers during 1999/2000
2006/2007.

The Shoveler’s trend in the Wadden Sea is 
stable during the long (21 years) and the short 
term (10 years). However, this general trend is 
composed by long and short term increases in 
Denmark and SchleswigHolstein, stable trend in 
The Netherlands and slightly decreasing numbers 
in Niedersachsen (Fig. 5.30). 

Summary
The number of Shovelers using the Wadden Sea 
is only some 20% of the total population. The 
overall trend is stable, but covers increases in 
Denmark and SchleswigHolstein, stable trends 
in The Netherlands and decreases in Niedersach
sen. For the autumn period the numbers have 
increased potentially due to creation of artificial 
freshwater ponds and embanked areas (Brunck
horst and Rösner, 1998; Laursen et al. 2008), 
which could have prolonged their stay also, es
pecially in the northern part of the Wadden Sea.
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5.11 Common Eider

Somateria mollissima
 DK: Ederfugl D: Eiderente NL: Eidereend 02060

Flyway population: 760,000
Breeding range: Baltic and Wadden Sea
1%: 7,600
Status: Decreasing

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.






in the deeps. Due to human disturbance and in 
situations with low food abundance in the Wad
den Sea large proportions of the Eiders occur 
offshore in the North Sea (Laursen and Frikke, 
2008; Laursen et al., 2009). Eiders feed on mol
luscs, especially on blue mussels (Mytilus edulis) 
and cockles (Cerastoderma edule), but also on 
crustaceans (Swennen, 1976; Nehls, 1995). The 
food is taken by diving and the preferred diving 
depth is 28 m. Eiders feeding on blue mussel 
seem to have a better body condition, than Eiders 
feeding on other prey items (Petersen et al. 2006; 
Laursen et al. 2009). 

Phenology
Eiders arrive in the Wadden Sea from their Baltic 
breeding grounds in late May and June to moult 
their wing feathers and the numbers increase 

Population
The total Eider population of 760,000 birds is de
creasing. The breeding range includes the Baltic 
and the Wadden Sea and adjacent parts of the 
North Sea, which also serve as a wintering area 
(Wetlands International, 2006). The Eider breeds 
in the Wadden Sea, especially in the Dutch part. 
The total population is 10,500 pairs and is con
sidered to be stable, though it has fluctuated be
tween 8,50010,500 pairs since 1991 (Koffijberg 
et al., 2006).

Ecology 
In the Wadden Sea, most birds occur between 
the mainland coast and the islands and dur
ing high tide they are distributed in the central 
parts between the islands and the mainland and 

Photo: Gundolf Reichert
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until August. These birds are mainly distributed 
in the central parts of the Wadden Sea. Num
bers are stable during autumn, but males may 
leave while females and juveniles still immigrate. 
Numbers increase during October and peak num
bers are reached in January with a large propor
tion in the Dutch Wadden Sea. During February 
and March most Eiders leave for the inner Danish 
waters, and fly to the Baltic breeding grounds in 
March and April (Swennen et al., 1989; Meltofte 
et al., 1994; Laursen et al. 1997; Scheiffarth and 
Frank, 2005). 

Species Accounts

Photo: Thorsten Krüger
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Numbers
It is not possible to cover Eiders by the ordinary 
Trilateral Monitoring Programme, because most 
birds occur offshore. Thus, aerial counts are car
ried out during midwinter and during moult 
in July/August. Coordinated regular total Wad
den Sea counts started in 1993, and numbers at 
midwinter were at a high level up to 1996 but 
decreased thereafter. Peak numbers occurred in 
1996 with 324,500 birds, representing a slight 
increase compared to single complete surveys in 
1987 and 1991 with 245,900 and 308,600 Ei
ders respectively (Swennen et al. 1989). However, 
numbers after 1996 decreased and during the 
last three midwinter surveys, 2005 to 2007, less 
then 200,000 Eiders were counted. The decrease 
in the Wadden Sea numbers seems to follow the 
decrease of the flyway population (Desholm et 
al., 2002).

The moulting Eider population in Germany 
and Denmark is between 170,000230,000 birds 
and it seems to be stable up to 1995; then it de
creased to about 50,000 birds in 1997. It is espe
cially the large numbers of moulting Eiders in the 
NorthFrisian Wadden Sea that had decreased, 
and they are displaced to the western parts of 
the Wadden Sea (Scheiffarth and Frank, 2005).

Trend numbers calculated from 1993 to 2007 
show a moderate but steady decreasing trend 
for the entire Wadden Sea. The same trend was 
found in Denmark and The Netherlands, but 
there were fluctuations in SchleswigHolstein 
and Niedersachsen (Fig. 5.31).

Summary
Both Eider numbers counted at midwinter and 
during moult (July/August) were stable up to 
1995/1996 and decreased thereafter. A large 
mass mortality occurred in the Dutch part of the 
Wadden Sea due to large catchments of shellfish. 
The Eiders are not only sensitive to fluctuations 
in the shellfish stock, but also to the abundance 
and quality of blue mussels (Nehls, 2001; Laursen 
et al., 2009), which raises severe conflicts with 
the shellfish fishery (Ens et al., 2004; Scheiffarth 
and Frank, 2005).

Figure 5.31
Trends of Common Eider in 

the International Wad
den Sea (WS) and the 

four regions 1987/1988
2007/2008; dots represent 
annual averages; trendline 
calculated by Trendspotter 

(solid line) together with 
the ± 95 % confidence 

limits (dotted line).
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5.12 Eurasian Oystercatcher

Population
The total population of 1,020,000 birds breeds in 
North, Western and Central Europe and winters 
in parts of their breeding range, Western Europe 
together with North and Western Africa. The to
tal population decreased ever since the 1980s 
in NorthWest Europe (Wetlands International, 
2006). The breeding population in the Wadden 
Sea has been slightly increasing from 37,150 
pairs in 1991 to 39,900 pairs in 2001; however, 
declines had occurred in the Dutch Wadden Sea 
from the mid 1990s and onwards (Koffijberg et 
al., 2006). 

Ecology
In the Wadden Sea the Oystercatchers use sev
eral habitat types. Most often they roost on 

Haematopus ostralegus
DK: Strandskade       D: Austernfischer       NL: Scholekster04500

Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding: (5, 6,7)  181,113  210,854  20.7

Moult:     

Autumn: (8, 9, 10)  653,829  506,709  49.7

Winter: (11, 12, 1, 2)  664,231  472,190  46.3

Spring: (3, 4)  267,202  351,988  34.5

Flyway population: 1,020,000
Breeding range: North, West and Central Europe
1%: 10,200
Status: Decreasing

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.
















salt marshes, but beaches and sand flats are 
also used, especially in the Dutch and the Dan
ish Wadden Sea (Koffijberg et al., 2003). Inland 
roosts are rare, but may occur in the Dutch Wad
den Sea. Oystercatchers feed mainly on shellfish, 
with blue mussels and cockles the most impor
tant food items. Thus during low tide the major
ity of birds are located on blue mussel beds and 
on sand flats with cockles and to a lesser degree 
in areas with Mya and Scrobicularia (Smit and 
Wolff, 1983; Ens et al., 1993).

Phenology
Oystercatchers use the Wadden Sea all year 
round. Numbers increase already in late July 
when local breeders and birds from Southern 
Scandinavia and the southern Baltic arrive. Num
bers keep increasing in August when large num

Figure 5.32
Phenology of Eurasian Oys
tercatcher (bimonthly mean 
number) in the Northern and 
the Southern Wadden Sea 
during the periods 1987/88
1994/95 and 1999/00
2006/07. Counted numbers 
from springtidecounting 
sites, no gapfilling.
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bers of Norwegian birds move in and continue in 
September when birds from the northern parts 
of the Baltic together with birds from the White 
Sea area arrive forming an autumn peak number 
(Blew et al., 2005a, Meltofte et al., 1994). Large 
numbers of birds from Scandinavia and southern 
Baltic apparently move straight to the German 
and Dutch parts, whereas those from the north
ern Baltic and the White Sea mainly flight to the 
Danish parts. Adult birds are generally migrating 
earlier than the juveniles. Numbers stay at a high 
level through autumn and decrease in winter. 
More than 50% of the total flyway population 
uses the Wadden Sea, and of these a small frac
tion continues migrating to France and South
ern parts of Great Britain. Oystercatchers are 
not reacting as much as other species to severe 
winters; yet, in very cold winters the numbers 
also drop (Blew et al., 2005a). After midwinter 
numbers keep decreasing until March, when lo
cal breeders begin to establish territories, while 
birds breeding in Norway and southern Scandi
navia leave the Wadden Sea in March and April, 
and the birds breeding in the northern Baltic and 
the White Sea areas depart in late April and early 
May (Meltofte et al. 1994). 

The Oystercatcher’s phenology has changed 
in the Northern Wadden Sea between 1987/88
1994/95 and 1999/002006/07 (Fig. 5.32). Dur
ing the early period the autumn peak occurred 
in late August. This shifted to late September/
early October in the late period, and it seems that 
more Oystercatchers stay in the Wadden Sea 
into November and December in the late period. 
However, the numbers decrease continuously af
ter the autumn peak to a low number in May, 
for both periods. In the Southern Wadden Sea a 
similar pattern occurred as in the Northern parts; 
the numbers in the late period form a high au
tumn peak and thereafter the numbers decrease 
continuously during winter and spring, without a 
winter (Jan, Feb) peak as in the early period.

Distribution 
Oystercatchers are distributed in high numbers 
throughout the Wadden Sea, with lowest num
bers in the Danish part except during spring (Fig. 
5.33). Marked changes had occurred in the distri
bution between 1987/881994/95 and 1999/00
2006/07, with significant decreases during au
tumn (AugustOctober) in 11 subareas most in 
SchleswigHolstein and Niedersachsen, and a 
significant increase in only one subarea in Den
mark. During winter (NovemberFebruary) and 
spring (MarchApril) the changes show a simi

Figure 5.33
Distribution of Eurasian 

Oystercatcher in the Wad
den Sea during autumn 

(AugustOctober), winter 
(NovemberFebruary) and 

spring (MarchApril) for the 
periods1987/881994/95 

and 1999/002006/07. 
Changes between the two 
periods are indicated (col

ours) and numbers are given 
for the late period (bars). 

Asterisks indicate statistical 
significant differences in 

numbers (P <0.05). 
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lar pattern with significant decreases in 11 and 
10 subareas mainly in SchleswigHolstein and 
 Niedersachsen. Stable numbers occur in some 
subareas in The Netherlands, Denmark and in 
Niedersachsen (one subarea). 

Numbers
During the autumn maximum, the estimates in the 
Northern Wadden Sea have been up to 220,000 
in the early and 161,000 in the late period, while 
in the Southern Wadden Sea some 463,000 are 
estimated in the early as compared to 350,000 in 
the late period. (Appendix 1). Winter numbers are 
only slightly lower and spring numbers consid
erably smaller. In local subareas high numbers 
occurred during autumn, winter and spring in 
Groningse KustRottum, NL (43,000; 39,800 and 
20,000), AmelandFriese Kust Oost, NL (42,900; 
38,700 and 18,800), and in addition during spring 
in Mittlere Ostfriesische Inseln und Küste, NDS 
(20,500), Friesländische Inseln und Küste, NDS 
(16,100) and in Mellum und Butjadinger Küste, 
NDS (14,900), based on average numbers during 
1999/20002006/2007. 

For the entire Wadden Sea the long (21 years) 
and the short (10 years) term trends show de
creasing numbers (Fig. 5.34). These trends occur 
in all regions except the Danish Wadden Sea, 
where the numbers increase in the long term and 
are stable during the short term; however, here 
numbers represent only some 10% of the Wad
den Sea population. 

Summary
The total population of Oystercatchers increased 
up to the 1990s followed by a decrease (Delany 
et al., 2009, Pol et al. in press). A sharp decrease 
in the Dutch Wadden Sea, where the winter 
numbers dropped from 266,000 birds in the early 
1980s to 177,000 birds in the late 1990s is attrib
uted to the disappearance of the intertidal mus
sel beds in the Dutch Wadden Sea, due to over
fishing in a period without spatfall in the late 
part of the 1980s, and in addition to an intensive 
cockle fishery (Piersma and Koolhaas 1997, Ens et 
al., 2004). Also in Niedersachsen and Schleswig
Holstein a steady decrease is observed; however, 
increases are reported from Denmark (Blew et al., 
2005b, Laursen et al., 2010). The Oystercatcher 
phenology has changed from the early to the late 
period by prolonging their stay during autumn 
(in the northern part) and by a continuous de
crease in numbers after the autumn peak in both 
Wadden Sea parts.

Figure 5.34
Trends of Eurasian Oyster
catcher in the International 
Wadden Sea (WS) and the 
four regions 1987/1988
2007/2008; dots represent 
annual averages; trendline 
calculated by Trendspotter 
(solid line) together with the 
± 95 % confidence limits 
(dotted line).
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5.13 Pied Avocet

Population
The total population of 73,000 birds is stable. It 
breeds in NorthWest Europe, West Mediterra
nean and Northwest Africa and winters along the 
Atlantic coast of Europe and NorthWest  Africa 
(Wetlands International, 2006). The breeding 
population in the Wadden Sea is about 10,000 
pairs (11,840 pairs in 1991 and 10,170 pairs in 
2001, Koffijberg et al., 2006).

Ecology
In the Wadden Sea Avocets prefer soft mud for 
feeding, and the main diet is small crustaceans 
and ragworms (Nereis diversicolor) (Smit and 
Wolff, 1983). The birds are mainly distributed 
along the mainland coast, and during high tide 
they roost on the mudflats near the water line or 

Recurvirostra avosetta
 DK: Klyde D: Säbelschnäbler NL: Kluut 04560

Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding: (5)  19,003  14,561  19.9

Moult: (6, 7)  20,364  27,217  37.3

Autumn: (8, 9, 10, 11)  53,874  38,932  53.3

Winter:     

Spring: (3, 4)  11,979  18,651  25.5

Flyway population: 73,000

Breeding range:
NorthWest Europe and West 
Mediterranean

1%: 730
Status: Stable

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.
















on the salt marshes (Koffijberg et al., 2003).

Phenology
After the breeding season, Avocets gather in the 
Wadden Sea in July in large numbers to undergo 
their primary moult and peak numbers occur in 
August and again in October when birds arrive 
from a larger area, making up a vast majority of 
birds from the northern parts of their breeding 
range (Blew et al., 2005a). While this species 
largely leaves the Wadden Sea during winter, the 
spring migration starts during March and reaches 
a maximum number in April. This level is more or 
less stable during the breeding period.

A considerable change in phenology occurred 
between 1987/881994/95 and 1999/002006/07 
in both the Northern and Southern Wadden Sea, 
as the pronounced autumn peak numbers during 

Figure 5.35
Phenology of Pied Avocet 

(bimonthly mean numbers) 
in the Northern and the 

Southern Wadden Sea dur
ing the periods 1987/88

1994/95 and 1999/00
2006/07. Counted numbers 
from springtidecounting 

sites, no gapfilling. 
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the early period reduced or disappeared during 
the late period. This may have been caused by 
changes in use of the Wadden Sea which may 
also contribute to a continuing decreasing trend 
(Fig. 5.35). During spring in the Northern Wadden 
Sea a peak number in late April in the early pe
riod had disappeared and numbers are continu
ously increasing during spring in the late period 
to a peak number in June, the breeding season.

Distribution
Avocets occur in most subareas in the Wadden 
Sea, but during autumn most birds occur in those 
situated in The Netherlands and Niedersachsen 
and during spring in those north of the river Elbe 
(SchleswigHolstein); the Dollard (Niedersachsen 
 The Netherlands) holds large numbers in both 
seasons (Fig. 5.36). However, marked changes 
during autumn had occurred between 1987/88
1994/95 and 1999/002006/07 in Denmark, 
SchleswigHolstein and Niedersachsen, with 
decreasing numbers in 14 subareas (of these 
five significantly) (Fig. 5.36). Stable or increasing 
numbers occurred in five subareas in The Neth
erlands, Niedersachsen and Denmark. Of these 
only one was significant. During spring, numbers 
in 9 subareas decreased (two significantly) and 
in 6 subareas the numbers were stable or in
creasing, although none were significant. Most 
subareas with significant decreasing numbers 
were situated in SchleswigHolstein and Nied
ersachsen.

Figure 5.36
Distribution of Pied Avocet 
in the Wadden Sea during 
autumn (AugustOctober) 
and spring (MarchApril) for 
the periods1987/881994/95 
and 1999/002006/07. 
Changes between the two 
periods are indicated (col
ours) and numbers are given 
for the late period (bars). 
Asterisks indicate statistical 
significant differences in 
numbers (P <0.05). 
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Numbers
During autumn, birds start arriving into the 
Wadden Sea in the first half of July and have in
creased to an autumn peak in the early periods, 
with some 17,000 in the Northern and 49,000 in 
the Southern Wadden Sea (Appendix 1).  However, 
during the recent periods only some 9,000 and 
35,000 are estimated, respectively. Avocets leave 
the Northern Wadden Sea in mid autumn and 
the Southern Wadden Sea in late autumn. Only 
few birds stay during winter, and during spring a 
maximum of some 9,000 birds are estimated in 
the Southern, and 10,000 in the Northern Wad
den Sea. In subareas, largest concentrations of 
Avocet are recorded in autumn and spring in Dol
lard, NDS/NL (4,700 and 32,000), and in autumn 
in Jadebusen, NDS (4,300), in AmelandFriese 
Kust Oost, NL (4.200) and in Leybucht und Inseln, 
NDS (2,200), based on average numbers during 
the study period.

The overall trend for the Avocets is decreas
ing during both the long (21 years) and the short 
term (10 years), and this trend is also shown in 
the different parts except for stable numbers in 
SchleswigHolstein and fluctuations in Denmark 
(Fig 5.37). 

Summary
Avocets are at their northern distribution border 
in the Wadden Sea, and thus more vulnerable 
to small changes. The overall population num
bers are stable, but the trend for the Wadden 
Sea is decreasing. Decreasing numbers are also 
reported for Germany (Blew et al., 2005b) while 
stable numbers are reported from The Nether
lands and Denmark (Hustins et al., 2009, Laursen 
and Frikke, 2006). The decreasing trends could 
be caused by the fact that birds leave the Wad
den Sea much earlier during autumn, and could 
indicate that this part of the population using 
the Wadden Sea may have problems, potentially 
also due to hunting in France and Portugal, and 
a general reclamation of mudflats in the flyway 
area (Delany 2009).

Figure 5.37
Trends of Pied Avocet in the 

International Wadden Sea 
(WS) and the four regions 

1987/19882007/2008; dots 
represent annual aver

ages; trendline calculated 
by Trendspotter (solid line) 
together with the ± 95 % 
confidence limits (dotted 

line).
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5.14 Great Ringed Plover

Population
Three subspecies pass the Wadden Sea on mi
gration. C. h. hiaticula breeds in the Wadden Sea 
and the countries around the North Sea, the Bal
tic Sea, in France and on Iceland. C. h. hiaticula 
passes the Wadden Sea on spring migration in 
March and April from the wintering grounds in 
South West Europe and North West Africa (Mel
tofte et al., 1994). The breeding population in 
the Wadden Sea of C. h. hiaticula has slightly 
decreased from 1360 pairs in 1991 to 1100 pairs 
in 2001 (Koffijberg et al. 2006). The subspecies 

Charadrius hiaticula
DK: Stor Præstekrave     D: Sandregenpfeifer 
NL: Bontbekplevier

04700

Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding:     

Moult:     

Autumn: (7, 8, 9, 10)  20,394  34,702  3.5

Winter:     2.4

Spring: (3, 4, 5)  12,583  24,306  

Flyway population:
C. h. hiaticula: 73,0000
C. h. psammodroma: 190.000
C. h. tundrae: 100,0001,000,000

Breeding range:

C. h. hiaticula: Iceland, Baltic, Southern 
Scandinavia to Britain, Ireland and France
C. h. psammodroma: North Eastern 
Canada, Greenland, Iceland, Faeroes
C. h. tundrae: North Eastern Europe, 
Russia (high arctic)

1%:
C. h. hiaticula: 730
C. h. psammodroma: 1,900
C. h. tundrae: 10,000

Status:
C. h. hiaticula: Decreasing
C. h. psammodroma: Decreasing
C. h. tundrae: Unknown 

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.
















C. h. psammodroma breeds in North East Canada, 
Greenland and on Iceland. During spring it passes 
briefly through the Wadden Sea in May and early 
June, coming directly from the wintering ar
eas in West and Southern Africa. The subspecies 
C. h. tundrae breeds in North East Europe and the 
high Arctic Russia. It winters in Southern and 
Eastern Africa and probably also in Western Af
rica and South West Asia, briefly passing through 
the Wadden Sea during late May. There is still 
some uncertainty in separating these subspecies 
and their wintering areas (Delany et al., 2009). 
The three subpopulations all visit the Wadden 

Figure 5.38
Phenology (mean bimonthly 
number) of Great Ringed 
Plover in the Northern and 
the Southern Wadden Sea 
during the periods 1987/88
1994/95 and 1999/00
2006/07. Counted numbers 
from springtidecounting 
sites, no gapfilling.
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Sea during autumn in August and September, so 
visiting times are difficult to differentiate. 

Ecology
In the Wadden Sea Great Ringed Plovers roost 
on the salt marshes and sand flats during high 
tide (Koffijberg et al. 2003). They feed on the up
per parts of the tidal flats, on sandy, sandy/mud
mixed substrate, Enteromorpha beds and on salt 
marshes (Smit and Wolff, 1983). Due to the plen
tiful feeding sites, the birds are able to feed at 
both low and high tide. The preferred food items 
are ragworms, molluscs and insects (Smit and 
Wolff, 1983).

Phenology
In the Wadden Sea Great Ringed Plovers occur in 
two clearly separated periods during autumn and 
spring (Blew et al., 2005a). In July local breeders 
are still present and are joined by hiaticula birds, 
which stay for a short period and leave for the 
winter grounds by mid August, while the tundrae 
birds visit during AugustSeptember, forming 
a pronounced peak number together with the 
less numerous Greenlandic psammodroma birds 
(Meltofte et al., 1994). While staying in the Wad
den Sea adult birds dominate in JulyAugust and 
juveniles during SeptemberOctober (Engelmoer, 
2008). By the beginning of October most birds 
had left for the wintering grounds and only a few 
birds remain in January. During spring some birds 
arrive in late February and a small peak occurs in 
March, formed by hiaticula birds that are a mix
ture of local breeders and those passing for more 
northern breeding grounds. During May and early 
June large numbers of tundrae and psammodra
ma birds form a large peak before they leave for 
the breeding grounds (Engelmoer, 2008).

Changes in phenology between 1987/88
1994/95 and 1999/002006/07 had occurred 
especially in the Northern Wadden Sea. Here 

Figure 5.39
Distribution of Great 

Ringed Plover in the Wad
den Sea during autumn 

(JulyOctober) and spring 
(MarchMay) for the peri
ods1987/881994/95 and 

1999/002006/07. Changes 
between the two periods 

are indicated (colours) and 
numbers are given for the 

late period (bars). Asterisks 
indicate statistical, signifi

cant differences in numbers 
(P <0.05). 
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Species Accounts

the birds pass through in somewhat larger num
bers during August and September in the late 
compared to the early period (Fig. 5.38). Dur
ing spring apparently more birds are registered 
in late May/early June in the late compared to 
the early period. In the Southern Wadden Sea the 
autumn peak number has increased and shifted 
from early September in the early period to late 
August in the late period.

Photo: Gundolf Reichert
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Figure 5.40
Trends of Great Ringed 
Plover in the International 
Wadden Sea (WS) and the 
four regions 1987/1988
2007/2008; dots represent 
annual averages; trendline 
calculated by Trendspotter 
(solid line) together with the 
± 95 % confidence limits 
(dotted line).
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Distribution 
Great Ringed Plovers occur in almost all sub
areas in the Wadden Sea, most in Schleswig
Holstein, Niedersachsen and The Netherlands 
(Fig. 5.39); during spring most birds are situated 
in SchleswigHolstein and the eastern parts of 
The Netherlands. Few changes had occurred in 
the distribution of the Ringed Plover between 
1987/881994/95 and 1999/002006/07. Dur
ing autumn increases occurred in three subar
eas and decreases in six, but none of them are 
significant. During spring, stable and increasing 
numbers were recorded in six subareas and de
creases in four, of these one in Niedersachsen 
was significant.

Numbers
During autumn, maximum estimates of Ringed 
Plovers can be some 18,000 in the Northern 
Wadden Sea, and up to 19,000 in the Southern 
Wadden Sea during recent years (Appendix 1). 
Less than 100 birds stay during winter, and most 
of these are in the southern parts. During spring, 
distinct peak numbers occur in May with an es
timated 9,000 birds in the Southern and 18,000 
birds in the Northern Wadden Sea during recent 
years. Most Ringed Plovers are locally recorded 
during autumn and spring in Friedrichskoog
Brunsbüttel, SH (2,000 and 2,300), and dur
ing autumn in Eiderstedt SüdEiderBüsum, SH 
(1,000) and TrischenMeldorfer Bucht, SH (800), 
based on average numbers.

The trend for the entire Wadden Sea on both 
the long (21 years) and short term (10 years) 
is increasing (Fig. 5.40). However, this applies 
mainly to the Dutch and the SchleswigHolstein 
Wadden Sea, whereas a stable, decreasing or 
fluctuation trend occurs in the Danish Wadden 
Sea with low numbers and in Niedersachsen. 

Summary
1015% of the total population of Great Ringed 
Plover uses the Wadden Sea. The numbers for the 
entire Wadden Sea show a moderate increase for 
both the short and long term period, with different 
developments in the four regions. The increasing 
numbers are reinforced by increased staying time 
during autumn in recent years. National moni
toring results from The Netherlands confirm the 
increasing trend (Hustins et al., 2009). However 
a fluctuating trend is registered for the German 
Wadden Sea (Blew et al., 2005b).
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5.15 Kentish Plover

Population
Kentish Plovers breed in coastal areas along 
the Atlantic/North Sea coasts from Denmark to 
Portugal and in the Eastern Mediterranean (De
lany et al., 2009). They winter in coastal areas in 
Northern and Western Africa. The flyway popula
tion is 62,00070,000 birds and decreasing (Wet
lands International, 2006). The Wadden Sea held 
a small breeding population of 340 pairs in 2001, 
decreased from 570 pairs in 1991 (Koffijberg et 
al., 2006). 

Ecology 
In the Wadden Sea the favoured sites during mi
gration are sand flats and beaches, and during 
roosting salt marshes and inland sites.  Kentish 
Plovers feed in the upper, sandy part of the lit

Charadrius alexandrinus
 DK: Hvidbrystet Præstekrave     D: Seeregenpfeifer 
 NL: Strandplevier

04770

Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding: (5, 6)  536  385  0.6

Moult:     

Autumn: (7, 8, 9)  655  698  1.1

Winter:     

Spring: (3, 4)  228  101  0.2

Flyway population: 62,00070,000

Breeding range:
Eastern Atlantic and Western 
Mediterranean

1%: 660
Status: Decreasing

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.





 








toral zone and take insects, crustaceans and 
annelids, especially ragworms (Smit and Wolff, 
1983). 

Phenology
Kentish Plovers aggregate in the Wadden Sea 
from July to September. These birds are probably 
dominated by local breeders. Numbers peak in 
August (Blew et al., 2005a). Birds leave during 
September and at the end of the month nearly 
all have left the Wadden Sea. Spring migration 
starts in March and peak numbers occur in April 
and May, but are smaller than during autumn.

Changes between 1987/881994/95 and 
1999/002006/07 had not been calculated for 
the Kentish Plover due to the overall low num
bers.
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Species Accounts

Photo: Gundolf Reichert
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Numbers
The Kentish Plover occurs in small numbers in 
the Wadden Sea. During autumn, the mean es
timates during the peak period are some 500 
birds in the Northern and 250 in the Southern 
Wadden Sea (Appendix 1). No birds stay during 
winter, and a spring peak of less than 200 birds 
is estimated in both the Northern and Southern 
parts. Locally, largest numbers are recorded at 
Husumer BuchtEiderstedt Nord, SH (100) and at 
Eiderstedt SüdEiderBüsum, SH (90), based on 
average numbers.

The trends in the Wadden Sea are moderately 
decreasing, both during the long (21 years) and 
the short term (10 years) (Fig. 5.41). During the 
long term the decreasing trend occurs in all parts 
of the Wadden Sea except in The Netherlands, 
where the trend is stable. During the short term 
uncertain trends occur in SchleswigHolstein 
and Niedersachsen. However, these assessments 
should be viewed with caution, as these trends 
are based on low overall numbers, and the spe
cies is difficult to cover. 

Summary
The Wadden Sea holds only a small fraction of 
the entire flyway population, and both during 
spring and autumn these birds represent the lo
cal breeding population (Meltofte et al., 1994). 
However, the trend in the Wadden Sea follows 
the same trend as for the entire flyway popula
tion, which could indicate common negative fac
tors for the species. Koffijberg et al. (2003) point 
out that Kentish Plovers are easily disturbed by 
recreational activities on beaches, the birds’ pre
ferred breeding sites. In addition to that, nests 
and eggs are flooded during storm events, reduc
ing the reproductive output. Delany et al. (2009) 
also argue that the species are particular vul
nerable at the postbreeding staging and at the 
moulting sites due to disturbance and habitat 
destruction.

Figure 5.41
Trends of Kentish Plover in 

the International Wad
den Sea (WS) and the 

four regions 1987/1988
2007/2008; dots represent 
annual averages; trendline 
calculated by Trendspotter 

(solid line) together with 
the ± 95 % confidence 

limits (dotted line).
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5.16 Eurasian Golden Plover

Population
The flyway population of the nominate sub
species P. a. apricaria counts 140,000210,000 
birds and decreases. It breeds in Ireland, Great 
Britain through Southern Scandinavia and the 
Baltic States and winters in NorthWestern Eu
rope. Another subspecies, P. a. altifrons, occurs 
in Europe and is divided into two populations. 
One of those breeds in Greenland and on Iceland 
and Faeroes (Wetlands International, 2006; De
lany et al., 2009), counts 930,000 birds, and is 
supposed to be stable; it winters in the British 
Isles, West and SouthWest Europe and North
West Africa and migrates through Ireland and 

Pluvialis apricaria
DK: Hjejle     D: Goldregenpfeifer      NL: Goudplevier04850

Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding:     

Moult:     

Autumn: (8, 9, 10, 11)  148,108  120,393  16.1

Winter:     

Spring: (3, 4)   84,885  11.3

Flyway population:
P. a. apricaria: 140,000210,000
P. a. altrifrons: 500,0001,000,000
P. a. altifrons: 930,000

Breeding range:

P. a. apricaria: Around the North Sea
P. a. altrifrons: Northern Europe and 
Western Siberia
P. a. altifrons: Iceland and Faeroes

1%:
P. a. apricaria: 1,750
P. a. altrifrons: 7,500
P. a. altifrons: 9,300

Status:
P. a. apricaria: Decreasing
P. a. altrifrons: Stable
P. a. altifrons: Stable?

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.





 






West Britain to France, most likely not using the 
Wadden Sea. The second P. a. altifrons population 
breeds in Northern Europe and winters in Central 
and Western Europe together with NorthWest 
Africa. It counts 500,0001,000,000 birds and is 
stable (Wetlands International, 2006; Delany et 
al., 2009); Golden Plovers wintering in the Wad
den Sea area belong to this population.

Ecology
Only a small fraction of the Golden Plovers (14 %) 
occurs in the Wadden Sea outside the breeding 
season (Blew et al., 2007; Hötker, 2004). While 
staying there the species mostly use inland sites 

Figure 5.42
Phenology of Eurasian Gold
en Plover (mean bimonthly 
number) in the Northern and 
the Southern Wadden Sea 
during the periods 1987/88
1994/95 and 1999/00
2006/07. Counted numbers 
from springtidecounting 
sites, no gapfilling.
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while staging during autumn, winter and spring. 
The species use improved grasslands, arable land 
(stubble and ploughed fields) and thus most 
birds occur behind seawalls. During autumn in 
SchleswigHolstein and Denmark large numbers 
are recorded outside the sea walls, roosting on 
salt marshes and feeding on mudflats (Koffijberg 
et al., 2003).

Phenology
During autumn, adult Golden Plovers arrive from 
late July, and they are followed by juveniles in 
late August and together they form a first au
tumn peak which is dominated by Scandinavian 
birds. Later in November, birds form Northern 
Russia and Siberia move in forming a second 
autumn peak in November (Blew et al., 2005a; 
Meltofte et al., 1994). Few birds winter in the 
Wadden Sea region and from late February the 
numbers increase to almost the same number 
in April as during autumn. The birds moult their 
body feathers while staying and build up body 
reserves for the breeding season. They leave the 
Wadden Sea until early May. 

Changes in phenology had occurred in the 
Southern Wadden Sea during autumn between 
1987/881994/95 and 1999/002006/07 (Fig. 
5.42). Here the Golden Plovers arrive somewhat 
earlier in the late period compared to the early 
period. During spring in both the Northern and 
Southern Wadden Sea the birds are leaving ear
lier in the late period and overall numbers are 
smaller.

Distribution
The Golden Plovers are distributed all over the 
Wadden Sea with relative large numbers in the 
Danish subareas, due to inclusion of inland pol
der areas. Large numbers also occur in some sub
areas in The Netherlands. 

Changes had occurred in autumn between 
1987/881994/95 and 1999/002006/07, es
pecially in Denmark, SchleswigHolstein and in 
eastern Niedersachsen, where significant de
creases have occurred in five subareas. Increases 
had occurred in three subareas in western Nied
ersachsen and The Netherlands, although none 
of these were significant (Fig. 5.43).

Figure 5.43
Distribution of Eurasian 

Golden Plover in the Wad
den Sea during autumn 

(AugustNovember) for the 
periods1987/881994/95 

and 1999/002006/07. 
Changes between the two 
periods are indicated (col

ours) and numbers are given 
for the late period (bars). 

Asterisks indicate statistical, 
significant differences in 

numbers (P <0.05). _̂
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Numbers
Autumn mean peak estimates in the Northern 
Wadden Sea add up to 121,000 birds, while in 
the Southern Wadden Sea only 73,000 are esti
mated. However, those maxima for the Northern 
Wadden Sea were only reached during the early 
period, while those for the Southern Wadden Sea 
are reached in the late period (Appendix 1). After 
autumn, total numbers decrease to a very low 
level in winter and, depending on the severity of 
the winter, Golden Plovers leave the Wadden Sea 
during frosty periods. During spring, mean esti
mates of 55.000 birds during former years and 
43,000 birds during recent years were recorded 
in the Northern Wadden Sea, while some 50,000 
are estimated in both periods in the Southern 
Wadden Sea. Subareas with large numbers 
during autumn are Friese Kust OostAmeland, 
NL (10,200) and JordsandMargrethe Kog, DK 
(7,000), based on average numbers during the 
study period.

Numbers for the entire Wadden Sea are de
creasing and the trends for both the long (21 
years) and the short term (10 years) are mod
erately decreasing (Fig. 5.44). The same trends 
are found for the two periods in other parts of 
the Wadden Sea, except for stable trends in The 
Netherlands.

Summary 
Only a small part of the large Golden Plover fly
way populations occurs inside the Wadden Sea 
and thus only a small fraction of the popula
tion is covered by the coordinated counts in the 
Wadden Sea. However, the overall trend of these 
counts is decreasing, and thus follows the trend 
of the flyway population. Countrywide counts 
in Denmark and The Netherlands in 2003 show 
clear increasing numbers for both countries 
compared to similar counts in 1993 and 1963 re
spectively (Rasmussen, 2007). Later counts in the 
Dutch Wadden Sea also show increasing trends 
(van Roomen et al., 2007) which could be due 
to a shift from inland to coastal sites where the 
birds are easier to locate and count (Kleefstra et 
al. 2009). However decreasing numbers for both 
autumn and spring were found in the German 
Wadden Sea (Blew et al. 2005b). Thus the results 
are ambiguous, probably due to several popula
tions involved and a poor coverage of the spe
cies. Hunting in France and central Europe most 
probably causes a threat to this species (Delany 
et al., 2009).

Figure 5.44
Trends of Eurasian Golden 
Plover in the International 
Wadden Sea (WS) and the 
four regions 1987/1988
2007/2008; dots represent 
annual averages; trendline 
calculated by Trendspotter 
(solid line) together with the 
± 95 % confidence limits 
(dotted line).
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5.17 Grey Plover

Population
The total population of 247,000 birds breeds in 
Arctic Russia to the Taymyr peninsula and in 
NorthEastern Canada. The wintering area in
cludes the Wadden Sea, Britain, Ireland and south 
to West Africa (Gulf of Guinea). The population is 
decreasing (Wetlands International, 2006).

Ecology
In the Wadden Sea Grey Plovers utilize only some 
of the habitat types. During high tide the species 
roost in salt marshes and on sand flats. During 
low tide they feed on both mud and sandflats. 
Ragworms are important prey items and during 
spring they are taken nearly exclusively (Smit 
and Wolff, 1983).

Pluvialis squatarola
DK: Strandhjejle    D: Kiebitzregenpfeifer    NL: Zilverplevier 04860

Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding:     

Moult:     

Autumn: (8, 9, 10, 11)  119,909  104,140  41.7

Winter: (12, 1, 2)  47,966  51,107  20.4

Spring: (3, 4, 5)  157,168  148,681  59.5

Flyway population: 247,000
Breeding range: Arctic Russia and NorthEast Canada
1%: 2,500
Status: Decreasing

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.





 








Phenology
Adult Grey Plovers arrive in the Wadden Sea dur
ing autumn in late July/August and are followed 
by juveniles in September, and together they 
form a peak number. Most adults leave for Africa 
in September and the juveniles follow in Octo
ber–November (Meltofte et al. 1994). Thereafter 
the numbers decrease continuously until Decem
ber, with few birds staying during winter (Blew 
et al., 2005a). During July/August, two thirds of 
birds in the Wadden Sea originate from west 
of Yamal and one third of the birds from Yamal 
and Taimyr. In September/October this balance 
changes to more than 80% birds from west of 
Yamal and 15% from Yamal and Taimyr. During 
winter the proportions change to 85% and 3% 
respectively. Only in winter (NovemberFebruary) 
are birds from east of Taimyr present in a larger 

Figure 5.45
The phenology of Grey 

Plover (mean bimonthly 
number) in the Northern 

and the Southern Wadden 
Sea during the periods 
1987/881994/95 and 

1999/002006/07. Counted 
numbers from spring

tidecounting sites, no 
gapfilling.
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proportion (15%) (Engelmoer, 2008). In spring 
birds that had wintered in West Europe arrive 
in the Wadden Sea in MarchApril, representing 
the North European breeders (Engelmoer, 2008). 
Those wintering in Africa (the Siberian birds) fol
low in late April forming a steep increase into 
mid May, and leave for the breeding grounds 
through until early June.

Considerable changes in phenology had oc
curred between 1987/881994/95 and 1999/00
2006/07. During autumn some of the Grey Plovers 
in the Northern Wadden Sea stay longer; how
ever, it seems that peak numbers have decreased 
in the Northern but increased in the Southern 
Wadden Sea (Fig. 5.45). During spring, birds in 
the Northern Wadden Sea are arriving later and 
in all parts of the Wadden Sea. The late spring 
peak seems to be more concentrated during late 
May and early June in the late period compared 
to the early period. This could indicate that espe
cially birds from west of Yamal have changed in 
phenology or numbers in the Northern Wadden 
Sea.

Distribution
Grey Plovers are distributed in almost all sub
areas with largest numbers during autumn and 
spring in Niedersachsen and The Netherlands (Fig. 
5.46). Changes had occurred between 1987/88
1994/95 and 1999/002006/07 in both sea
sons, showing decreases in SchleswigHolstein 
and Niedersachsen and increases mainly in The 
Netherlands and Denmark. During autumn de
creases are recorded in 14 subareas (three were 
significant) and stable or increasing numbers in 
six subareas (one was significant). During spring 
12 subareas showed decreases (five significant) 
and stable or increasing numbers in nine (four 
significant). 

Numbers
During autumn in the Northern Wadden Sea 
maximum estimates of more than 60,000 are re
corded during the early period, but only 31,000 
during the late period. In turn, estimates in the 
Southern Wadden Sea increase from some 52,000 
to 81,000 during the late period  (Appendix 1). 
Thus considerable numbers of the Grey Plovers 
had shifted from the Northern to the Southern 
Wadden Sea during autumn between the two 
periods. Estimates in winter are much lower, but 
may still add up to some 50,000 in the entire 
Wadden Sea. In spring, peak estimates in the 

Figure 5.46
Distribution of Grey Plover 
in the Wadden Sea during 
autumn (AugustNovember) 
and spring (MarchMay) for 
the periods1987/881994/95 
and 1999/002006/07. 
Changes between the two 
periods are indicated (col
ours) and numbers are given 
for the late period (bars). 
Asterisks indicate statistical 
significant differences in 
numbers (P <0.05).
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Northern Wadden Sea also decrease from some 
54,000 in the early to some 37,000 in the late 
period, while in the Southern Wadden Sea esti
mates are around 110,000 in both periods. Sub
areas with high numbers during autumn and 
spring are RottumGroninger Kust, NL (10,200 
and 9,400), Friesländische Inseln und Küste, NDS 
(5,100 and 7,700), and during spring Ameland
Friese Kust Oost, NL (7,200) and Wurster Küste, 
NDS (5,800), based on average numbers.

The overall trends – with a peak around 
1995 – are stable in the Wadden Sea for both 
the long (21 years) and the short term (10 years) 
(Fig. 5.47). They have continued to show overall 
stability in recent years. However, the trends vary 
in the different parts: increasing trends occur in 
the Dutch and the Danish Wadden Sea during 
the long term, but stable trends are reported for 
SchleswigHolstein and decreasing trends for 
Niedersachsen.

Summary
More than 50% of the total flyway population 
of Grey Plover use the Wadden Sea outside the 
breeding season, thus this region is of high im
portance for the species. The total flyway popu
lation is decreasing, but in the Wadden Sea the 
overall trend is stable during both the long and 
short term, although with some differences in 
the four Wadden Sea regions. The prolonged stay 
during autumn may partly explain the increasing 
numbers in the Wadden Sea. National count re
sults report decreases in all seasons in Germany 
(Blew et al., 2005b), and increases during both 
spring and autumn in Denmark and The Neth
erlands (Laursen and Frikke, 2006; Hustings et 
al., 2009). The species has suffered from a loss 
of wintering grounds through human activity. 
In addition, massive oil and gas exploitation in 
northern Russia has degraded large areas of this 
species’ breeding grounds (Delany et al., 2009), 
which may affect the population passing through 
the Wadden Sea.

Figure 5.47
Trends of Grey Plover in the 

International Wadden Sea 
(WS) and the four regions 

1987/19882007/2008; dots 
represent annual aver

ages; trendline calculated 
by Trendspotter (solid line) 
together with the ± 95 % 
confidence limits (dotted 

line).
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5.18 Northern Lapwing

Population
Northern Lapwings breed in most parts of  Europe 
with a population between 5.18.4 million birds, 
but its trend is decreasing. The wintering area 
covers Europe, Northern Africa and Asia Minor 
(Wetlands International, 2006). The breeding 
population in the Wadden Sea was 11,650 pairs 
in 2001; its trend is slightly decreasing and thus 
follows the flyway population (Koffijberg et al., 
2006) as well as other meadow breeding birds 
(Hötker et al., 2007)

Ecology
Only a small fraction (3%) of the entire Lapwing 
population occurs in the Wadden Sea, thus it 
only plays a small role in the migration ecol
ogy of this species (Blew et al. 2007). They occur 

Vanellus vanellus
DK: Vibe D: Kiebitz NL: Kievit04930

Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding: (4, 5, 6)  9,475  13,496  

Moult:     

Autumn: (7, 8, 9, 10, 11)  99,862  98,757  

Winter: (12, 1)  68,380  117,082  

Spring: (2, 3)  36,524  36,212  

Flyway population: 5,100,0008,400,000
Breeding range: Europe
1%: 20,000
Status: Decreasing

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.













mostly in the polder areas behind the seawalls, 
feeding and roosting in grassland and on ar
able fields. On a few occasions they also use salt 
marshes and muddy tidal flats. Around full moon 
Lapwings also feed during the night and roost 
in large flocks during daytime, yet outside these 
periods they are more scattered and feed during 
daytime (Milson et al., 1990).

Phenology
During summer immature birds from the north
ern part of the breeding range stay in the Wad
den Sea, and adults that failed to breed also 
gather there (Meltofte et al., 1993). In June and 
July birds from Northern and Eastern Europe pass 
through the Wadden Sea region and are followed 
by a larger number of moulting birds in August 
and September. A third wave of birds, which 

Figure 5.48
Phenology of Northern 
Lapwing (mean bimonthly 
number) in the Northern and 
the Southern Wadden Sea 
during the periods 1987/88
1994/95 and 1999/00
2006/07. Counted numbers 
from springtidecounting 
sites, no gapfilling.
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have moulted further east, arrive to the Wadden 
Sea in October and November (Meltofte et al., 
1993). These movements of Lapwings result in 
several peak numbers during autumn and an ir
regular phenology (Blew et al., 2005a). Numbers 
decrease in December and only a few birds stay 
during winter since their main winter range lies 
south of the 3° isotherm (Delany et al., 2009). 
Thus, winter numbers fluctuate due to the winter 
weather and in mild winters up to 76,000 birds 
may still be present during December (Blew et 
al., 2005a).

The Lapwing’s phenology changes between 
1987/881994/95 and 1999/002006/07 are un
clear due to large fluctuations over the years (Fig. 
5.48). There is a slight tendency for birds to ar
rive earlier and leave somewhat later in autumn 
in the late period compared to the early period. 
More clearly, the former pronounced peaks in 
February/March are reduced, especially in the 
Southern Wadden Sea.

Distribution
Lapwings occur in all coastal areas in the Wad
den Sea, with high numbers in subareas scat
tered over the whole region (Fig. 5.49). Changes 
had occurred between 1987/881994/95 and 
1999/002006/07 with decreasing numbers in 11 
subareas, of which two were significant, both 
of these in Niedersachsen. Stable or increas
ing numbers were observed in six subareas, 
 although none were significant.

Figure 5.49
Distribution of Northern 
Lapwing in the Wadden 

Sea during autumn (July
November) for the peri

ods1987/881994/95 and 
1999/002006/07. Changes 

between the two periods 
are indicated (colours) and 
numbers are given for the 

late period (bars). Asterisks 
indicate statistical, signifi

cant differences in numbers 
(P <0.05)._̂
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Numbers
During autumn, maximum estimates in the 
Northern Wadden Sea decreased from 60,000 
to some 42,000 in the later period, while they 
increased from 42,000 to some 65,000 in the 
Southern Wadden Sea (Appendix 1). Maximum 
estimates do not decrease considerably during 
winter, accounting for high numbers staying dur
ing mild winters. During spring, peak estimates 
have not changed with some 31,000 being reg
istered for the entire Wadden Sea. High Lapwing 
numbers are recorded locally during autumn in 
Friese Kust OostAmeland, NL (5,100), Dollard, 
NDS/NL (3,700) and Unterelbe, SH/NDS (3,300), 
based on average numbers.

The overall Lapwing numbers recorded in 
the Wadden Sea are rather variable from year 
to year, however, the overall trend for the long 
(21 years) and the short term (10 years) is stable 
(Fig. 5.50). This applies for all regions but for the 
Dutch Wadden Sea, where increases (long term) 
and fluctuating numbers (short term) have been 
registered. 

Summary
Lapwings have suffered a decrease in numbers 
of 2050% over half the countries of Europe 
during 19701990, largely due to intensified 
farming, and this trend continues (Delany et al. 
2009). However, only a small fraction of the fly
way population uses the Wadden Sea, and the 
trend of this population part is stable, as are the 
trends in most parts of the Wadden Sea, except 
for an increasing trend in The Netherlands, which 
has experienced increasing but also fluctuating 
numbers in recent years. National counts show a 
fluctuating trend in Germany (Blew et al. 2005a) 
and stability in The Netherlands (Hustings et 
al. 2007). However, countrywide counts in The 
Netherlands show decreasing numbers for Lap
wing, due to decreases in farmlands and a shift 
in distribution to more birds in coastal areas, and 
a more intensive monitoring programme which 
has meant that relatively more birds have been 
counted during recent years (Kleefstra et al., 
2009).

Figure 5.50
Trends of Northern Lapwing 
in the International Wad
den Sea (WS) and the 
four regions 1987/1988
2007/2008; dots represent 
annual averages; trendline 
calculated by Trendspotter 
(solid line) together with the 
± 95 % confidence limits 
(dotted line).
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5.19 Red Knot

Population
There are two subspecies of Red Knot visiting 
the Wadden Sea. The subspecies C. c. canutus 
breeds in central Siberia and winters in West, 
South West and Southern Africa. This flyway 
population covers 400,000 birds and the trend is 
possibly decreasing (Delany et al., 2009). The sub
species C. c. islandica is breeding in high arctic 
Canada and Greenland and winters in Western 
Europe including the Wadden Sea, Britain and 
Ireland. The flyway population of 450,000 birds 
is decreasing (Wetlands International, 2006).

Ecology
In the Wadden Sea Red Knots feed on slightly 
muddy and sandy tidal flats, frequently includ

Calidris canutus
 DK: Islandsk ryle D: Knutt     NL: Kanoetstransloper 04960

Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding :     

Moult:     

Autumn: (7, 8, 9, 10)  396,198  358,710  79.7

Winter: (11, 12, 1, 2)  194,160  165,893  36.9

Spring: (3, 4, 5, 6)  501,018  466,215  103.6

Flyway population:
C.c. canutus: 400,000
C.c. islandica:* 450,000

Breeding range:
C.c. canutus: Central Siberia
C.c. islandica:* High arctic Canada and 
Greenland

1%:
C.c. canutus: 3,400
C.c. islandica:* 4,500

Status:
C.c. canutus: Probably decreasing
C.c. islandica:* Decreasing 

For details see species account Cormorant.

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL


















*subspecies wintering in the Wadden Sea

ing cockle beds (Smit and Wolff 1983). They feed 
in dense flocks often with several hundreds or 
thousands of individuals and represent mollusc 
specialists feeding on Baltic tellins (Macoma 
balthica), small blue mussels (Mytilus edulis) and 
small cockles (Cerastoderma edule). They also 
take small snails and crustaceans as Hydrobia, 
Crangon and Gammarus (Delany et al., 2009). 
Knots are faithful to their feeding places, but in 
areas with poor feeding conditions they move 
between more feeding sites (Spaans et al. 2009). 
The species aggregate during high tide in large, 
dense flocks of several thousand and even up to 
50,000 individuals. During roosting they often 
stand in water near remote, sandy islands but 
they also roost near the mainland coast and on 
salt marshes (Smit and Wolff, 1983; Koffijberg et 
al., 2003).

Figure 5.51
Phenology of Red Knot 

(mean bimonthly number) 
in the Northern and the 

Southern Wadden Sea dur
ing the periods 1987/88

1994/95 and 1999/00
2006/07. Counted numbers 
from springtidecounting 

sites, no gapfilling. 
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Phenology
After the breeding season adult Knots, domi
nated by birds from Siberia (C. c. canutus), ar
rive in the Wadden Sea in July, followed by juve
niles in August. Those Siberian birds stay for 46 
weeks and without performing the wingmoult 
they continue their migration to the wintering 
grounds in Africa in August/September. During 
the same months birds from Canada/Greenland 
(C. c. islandica) stay especially in the Northern 
part of the Wadden Sea for wing moult, and the 
two subspecies form the peak number during 
August and September (Blew et al. 2005a). In 
October mainly birds from Canada/Greenland re
main and numbers shift from the northern parts 
to the southern part of the Wadden Sea. Some 
tens of thousands of birds occur during winter 
also. Spring migration starts in FebruaryMarch 
dominated by C. c. islandica, which build up peak 
numbers in April. They leave in early May. These 
are followed by a large influx of the C. c. canutus, 
which stay for 23 weeks, mainly in the Northern 
Wadden Sea and depart for the breeding grounds 
in Siberia in late May and early June (Engelmoer, 
2008; Delany et al., 2009).

Changes in the phenology had occurred be
tween 1987/881994/95 and 1999/002006/07 
(Fig. 5.51). During the early period in the North
ern Wadden Sea the autumn maximum num
bers were recorded in September, but in the late 
period a lower peak occurs in the beginning of 
August and thereafter numbers decrease con
tinuously until October. During spring the peak 
numbers occur about one month later in the late 
period compared to the early period, and there 
is a similar delay in time when the Knots start 
to leave the Northern Wadden Sea; spring num
bers seem to be overall lower. In the Southern 
Wadden Sea there is no difference in the timing 
of the autumn peaks between the early and the 
late period, but the birds prolong their stay by a 
month in the late period. During spring the time 
of the peak number is half a month later in the 
late compared to the early period. There are at 

least two possible reasons for these changes: a) 
that the number of C. c. islandica in particular 
had decreased (which fits with lower numbers 
in the Northern Wadden Sea during late autumn 
and early spring), or b) that the Knots’ spring de
parture has become delayed during the 21 year 
study period. Of these two explanations, the first 
is probably the most reliable.

Distribution
During autumn and spring Knots occur in high 
numbers in subareas in SchleswigHolstein and 
The Netherlands, and during spring in Schleswig
Holstein and Niedersachsen (Fig. 5.52). Between 
1987/881994/95 and 1999/002006/07 sig
nificant decreases had occurred during au
tumn and spring in six and seven subareas in 
SchleswigHolstein, and in two subarea in The 
Netherlands. Stable or increasing numbers were 
recorded in Niedersachsen, and in one subarea 
in both Denmark and The Netherlands numbers 
had increased significantly (Fig. 5.52). 

Figure 5.52
Distribution of Red Knot 
in the Wadden Sea during 
autumn (JulyOctober) and 
spring (MarchJune) for the 
periods1987/881994/95 
and 1999/002006/07. 
Changes between the two 
periods are indicated (col
ours) and numbers are given 
for the late period (bars). 
Asterisks indicate statistical 
significant differences in 
numbers (P <0.05). 

_̂

_̂

_̂ _̂

_̂

_̂

The Netherlands Germany

Denmark

Kilometers
0 20 40 60 80

Change

Numbers  of birds
in the late period

DecreaseIncrease

50% - 100%

50% - 100%25% - 50%

10% - 25% 

Stable

25% - 50%

10% - 25%

Wadden Sea Area

> 100%

Subarea changes
not calculated

t-test < 0.05_̂

Red Knot (July - October)

30,000 15,000 7,500

_̂

_̂

_̂

_̂

_̂

_̂

The Netherlands Germany

Denmark

Kilometers
0 20 40 60 80

Change

Numbers  of birds
in the late period

DecreaseIncrease

50% - 100%

50% - 100%25% - 50%

10% - 25% 

Stable

25% - 50%

10% - 25%

Wadden Sea Area

> 100%

Subarea changes
not calculated

t-test < 0.05_̂

Red Knot (March - June)

30,000 15,000 7,500

Species Accounts

Photo: Klaus Günther



     89 

Wadden Sea Ecosystem No. 30  2010

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Numbers
Maximum estimates of Knots are difficult to as
sess due to high imputed numbers for this very 
mobile species; counting results show high fluc
tuations and counting coverage for this species 
depends largely on the coverage of remote sands 
and areas potentially holding very large num
bers. However, there is the tendency that autumn 
maximum estimates in the Northern Wadden Sea 
decrease from 270,000 to 178,000 comparing 
the early with the late period, and from 427,000 
to 294,000 during spring (Appendix 1). For the 
Southern Wadden Sea estimates may not show 
this decrease. Yet phenology figures suggest a 
drop in numbers also for these regions (Fig. 5.51). 
Locally large numbers of Knots are notable in au
tumn and spring at Wurster Küste, NDS (58,500 
and 40,400) and at Außensände–äußere Hal
ligenPellworm, SH (20,400 and 33,000). These 
numbers are average numbers for the entire pe
riod.

The overall trend of the Knot in the Wadden 
Sea is stable in both the long (21 years) and the 
short term (10 years) (Fig 5.53). However, large 
variations occur in the different Wadden Sea 
parts. In Denmark comparably low numbers show 
a moderate increase in the long term and a strong 
increase in the short term. In both periods num
bers are stable in The Netherlands but decreasing 
in SchleswigHolstein, whereas in Niedersachsen 
numbers are stable during the long term and in
creasing during the short term.

Summary
Large parts of both flyway populations use the Wad
den Sea. For C. c. canutus probably the whole popu
lation is present during both spring and autumn, 
and for C. c. islandica probably 75% is present dur
ing spring (Delany et al., 2009). The species feeds on 
small molluscs, especially cockles and was affected 
by intense shellfish fisheries in The Netherlands be
fore 2004, which removed the cockles, changed the 
sediment type and the invertebrate fauna leading to 
decreases in numbers there (Ens et al., 2004, Kraan et 
al. 2009). However, the Knots are difficult to count 
due to very large aggregations, roosts on remote 
sandbanks and inaccessible islands and finally high 
variation in the use of individual sites, giving large 
variations in counting results. Reports from Germany 
show decreasing numbers of Knot (Blew et al., 2005). 
This is important since most birds occur here. How
ever, results from Denmark show increasing numbers 
(Laursen et al., 2006), and fluctuating numbers dur
ing recent years in The Netherlands (Hustings et al., 
2009).

Species Accounts

Figure 5.53
Trends of Red Knot in the 

International Wadden Sea 
(WS) and the four regions 

1987/19882007/2008; dots 
represent annual aver

ages; trendline calculated 
by Trendspotter (solid line) 
together with the ± 95 % 
confidence limits (dotted 

line).
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5.20 Sanderling

Population
Sanderlings have a circumpolar distribution, and 
the population visiting the Wadden Sea breeds 
in NorthEast Canada, North and NorthEast 
Greenland, Svalbard and Northern Siberia (West
ern Taimyr). It winters along the Atlantic coasts 
of Europe and in Western and Southern Africa. 
Within the wintering range, the southernmost 
birds are believed to be Siberian birds, whereas 
there is an almost complete overlap between 
the Greenland and Siberian birds on the other 
African wintering grounds (Delany et al., 2009). 
The flyway population trend is stable or likely 
to be increasing (Wetlands International, 2006), 
whereas increasing numbers can potentially be 
attributed to improvements in count coverage 
(Delany et al., 2009).

Calidris alba
DK: Sandløber     D: Sanderling     NL: Drieteenstrandloper04970

Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding:     

Moult:     

Autumn: (7, 8, 9, 10)  14,801  24,875  20.7

Winter: (11, 12, 1, 2, 3)  7,535  16,462  13.7

Spring: (4, 5, 6)  21,429  36,770  30.6

Flyway population: 123,000

Breeding range:
NorthEast Canada, North and NorthEast 
Greenland, Svalbard and Central Siberia

1%: 1,200
Status: Stable / Increasing?

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.














Ecology
Only a small proportion of the Sanderling fly
way population (22%) visits the Wadden Sea. 
Here in autumn, winter and early spring (March
April) they prefer sandy beaches and high sands 
both as roosting and as feeding places. In May, 
birds are recorded mainly on tidal flats, muddy 
and sandy and they roost on high sands as well 
as on salt marshes along the mainland coasts, 
in southern SchleswigHolstein especially (Kof
fijberg et al. 2003). When feeding on sandy 
beaches,  Sanderlings take polychaetes and small 
crustaceans washed ashore and then feeding 
behaviour is typically fast running following the 
waves (Smit and Wolff, 1983). When feeding on 
muddy tidal flats they search actively by probing, 
similar to other calidris species.

Figure 5.54
Phenology of Sanderling 
(mean bimonthly number) 
in the Northern and the 
Southern Wadden Sea dur
ing the periods 1987/88
1994/95 and 1999/00
2006/07. Counted numbers 
from springtidecounting 
sites, no gapfilling.
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Phenology
After the breeding period in the Arctic tundra, the 
adult birds return to the Wadden Sea in midJuly 
and numbers increase during August and peak 
in September when the juveniles also pass. The 
Siberian birds moult in Western Europe before 
large numbers continue the migration to their 
southern wintering grounds (Delany et al., 2009). 
A smaller part of the population winters in the 
Wadden Sea, apparently unaffected by winter 
climate and thus it is an exception to most other 
species (Blew et al., 2005a). The vast majority of 
Sanderlings is observed during the spring migra
tion, which starts in March and increases to a 
peak number in a short time period in late May. 
At the end of May and beginning of June birds 
depart to the Arctic breeding grounds (Blew et 
al., 2007).

Small changes in the phenology had occurred 
from 1987/881994/95 to 1999/002006/07 (Fig. 
5.54). In the Northern Wadden Sea, Sanderlings 
arrive somewhat later during autumn and spring 
in the late compared to the early period. In the 
Southern Wadden Sea the autumn peak number 
has changed from early August in the early period 
to early September in the late period, and more 
of the birds stay in autumn in the late period. 
During spring the departure of many Sanderlings 
shifted from late May to early June in the late 
period. However, the time of the spring peaks did 
not change between the two periods in either 
the Northern or Southern Wadden Sea.

Distribution
Sanderlings occur particularly in subareas with 
sandy beaches, and are thus unevenly distrib
uted in the Wadden Sea, with concentrations in 
the southwestern parts of The Netherland and 
the northern parts of Denmark. A significant 
decrease is registered in the subarea Trischen
Meldorfer Bucht in SchleswigHolstein, formerly 
holding a large number of Sanderlings (Fig. 5.55). 
Stable or increasing numbers had occurred in six 
subareas distributed in both the Northern and 
Southern Wadden Sea, and in two of these the 
changes were significant.

Figure 5.55
Distribution of Sanderling 
in the Wadden Sea during 
spring (AprilJune) for the 
periods1987/881994/95 

and 1999/002006/07. 
Changes between the two 
periods are indicated (col

ours) and numbers are given 
for the late period (bars). 

Asterisks indicate statistical, 
significant differences in 

numbers (P <0.05). 
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Figure 5.56
Trends of Sanderling in the 
International Wadden Sea 
(WS) and the four regions 
1987/19882007/2008; dots 
represent annual aver
ages; trendline calculated 
by Trendspotter (solid line) 
together with the ± 95 % 
confidence limits (dotted 
line).

Numbers
During autumn maximum numbers are estimated 
at some 8,000 both in the Northern and South
ern Wadden Sea; however an increase to some 
18,000 has been registered for the Southern 
Wadden Sea (Appendix 1). During winter, some 
8,000 are estimated during the early and some 
16,000 during the late period, with more than 
50% of those in The Netherlands. During spring 
some 15,000 are estimated in the Northern Wad
den Sea whereas in the Southern Wadden Sea 
estimates have increased from approx. 5,000 to 
peaks of some 17,000, with most of these be
ing found in The Netherlands. Subareas with 
especially high numbers are TrischenMeldorfer 
Bucht, SH (3,100, early period), LangliHo Bugt 
and FanøSneum, DK (1,100; 1,100, late period), 
based on average numbers recorded in spring.

The overall trend for both the long (21 years) 
and the short term (10 years) is a moderate in
crease (Fig. 5.56). For both periods strong or 
moderate increasing numbers occur in The Neth
erlands, SchleswigHolstein and Denmark with 
moderate increases or fluctuating numbers in 
Niedersachsen. 

Summary
Sanderling numbers can be difficult to survey due 
to high peak numbers occurring during a short 
period in spring, often at remote sites. Fluctua
tions in numbers are large for Niedersachsen, 
where high numbers are recorded; however, the 
overall trends in the Wadden Sea are increas
ing, partly due to prolonged stay in the southern 
Wadden Sea. Special annual counts, not organ
ised trilaterally, are made to improve the data for 
this species.

Species Accounts
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5.21 Curlew Sandpiper

Population
This species has a large flyway population of 
1,000,000 birds, of which only a small fraction 
(23%) visits the Wadden Sea (Wetlands Inter
national, 2006; Blew et al., 2007). It breeds in 
Northern Siberia and most of the population mi
grates on a broad front over land to the Black 
Sea and the Mediterranean to Western Africa, to 
winter. The total population is increasing (Wet
lands International, 2006) or even showing a 
strong increase (Delany et al., 2009).

Ecology
In the Wadden Sea, Curlew Sandpipers feed on 
muddy tidal flats; especially those in estuaries 
with brackish water and in freshwater reservoirs. 
Normally they roost among other shorebirds on 

Calidris ferruginea
 DK: Krumnæbbet Ryle     D: Sichelstrandläufer 

NL: Krombekstrandloper
05090

Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding:     

Moult:     

Autumn: (7, 8, 9, 10)  10,812  13,544  1.4

Winter:     

Spring: (4, 5, 6)  105  1,656  0.2

Flyway population: 1,000,000
Breeding range: Arctic Siberia
1%: 10,000
Status: Strong increase

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.











salt marshes, sandbars or inland wetlands. Cur
lew Sandpipers prefer ragworms, but probably 
also eat crustaceans like Corophium. Since they 
often occur together with Dunlins, it is supposed 
that their food items are similar (Smitt and Wolff, 
1983).

Phenology
The Curlew Sandpiper visits the Wadden Sea 
during autumn migration, with the adult males 
arriving in early July followed by the adult fe
males in late July. The juveniles follow in late 
August when their population peaks for a short 
time (Thorup, 2006; Delany et al., 2009). During 
September they leave for the wintering quarters. 
Only very few birds pass the Wadden Sea on 
spring migration in May (Blew et al. 2005a).

Figure 5.57
Phenology of Curlew Sand

piper (mean bimonthly 
number) in the Northern 

and the Southern Wadden 
Sea during the periods 
1987/881994/95 and 

1999/002006/07. Counted 
numbers from spring

tidecounting sites, no 
gapfilling. 
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It seems that Curlew Sandpipers arrive earlier 
during the late period than during the early pe
riod, but this assessment is problematic due to 
rather low numbers and the difficulty in covering 
this species during its short staging period (Fig. 
5.57). 

Species Accounts

Photo: Gundolf Reichert
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Figure 5.58
Trends of Curlew Sand

piper in the International 
Wadden Sea (WS) and the 

four regions 1987/1988
2007/2008; dots represent 
annual averages; trendline 
calculated by Trendspotter 

(solid line) together with 
the ± 95 % confidence 

limits (dotted line).

Numbers
During autumn the mean peak estimates have 
increased from 10,800 to 13,500 comparing the 
early with the late period (Appendix 1), with a 
large proportion of these numbers being regis
tered in  SchleswigHolstein and recently also in 
The Netherlands. No birds are staying during win
ter and only some hundreds are registered during 
spring in the former period, and up to 1,700 in 
the late period. The majority of Curlew Sandpi
per are recorded at FriedrichskoogBrunsbüttel, 
SH (3,100), followed by AmelandFriese Kust 
Oost, NL (750) and TrischenMeldorfer Bucht, SH 
(300), based on average numbers.

The overall trend of the species is moderately 
increasing both in the long (21 years) and short 
(10 years) term (Fig. 5.58). However, the trend 
is uncertain for the different parts except for 
a moderate increase in the SchleswigHolstein 
Wadden Sea, which holds a large proportion of 
the birds. The species is only present during a 
very short time window and thus its peak number 
can easily be missed, causing variations between 
years. 

Summary
The Curlew Sandpiper has a large population 
of which only a small fraction visits the Wad
den Sea. The species occurs during a short pe
riod during July/August, and in a small number 
of sites, thus the species is difficult to cover in 
the Trilateral Monitoring Program. Increases are 
seen in the SchleswigHolstein Wadden Sea, but 
the species fluctuates in Denmark and The Neth
erlands and decreases in Niedersachsen. Recent 
results from the Dutch Wadden Sea show an 
uncertain trend (van Roomen et al., 2007), and 
from Denmark increasing numbers are reported 
recently (Thorup, 2006).

Species Accounts
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5.22 Dunlin

Population
There are two subspecies of which the C. a. alpina 
population of 1,330,000 birds is stable. It breeds 
in Northern Scandinavia and Northern Russia and 
winters in Western Europe to the Mediterranean; 
most of the birds visiting the Wadden Sea belong 
to this subspecies. The C. a. schinzii population is 
divided into three geographical subpopulations 
breeding on Iceland, in the Baltic and Britain/
Ireland. The Iceland and Baltic subpopulation 

Calidris alpina
DK: Almindelig Ryle     D: Alpenstrandläufer 
NL: Bonte Strandloper

05120

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.














Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding:     

Moult:     

Autumn: (7, 8, 9, 10, 11)  1,236,333  1,153,879  86.8

Winter: (12, 1, 2)  299,121  390,001  29.3

Spring: (3, 4, 5)  1,073,707  946,807  71.2

Flyway population:

C. a. alpina: 1,330,000
C. a. schinzii: 940,000960,000
C. a. schinzii: 3,3004,100
C. a. schinzii: 23,00026,000

Breeding range:

C. a. alpina: North Scandinavia, North Russia
 and NorthWest Siberia
C. a. schinzii: Iceland
C. a. schinzii: Baltic and South Scandinavia
C. a. schinzii: Britain and Ireland

1%:

C. a. alpina: 13,300
C. a. schinzii: 9,500
C. a. schinzii: 40
C. a. schinzii: 250

Status:

C. a. alpina: Stable
C. a. schinzii: Stable
C. a. schinzii: Decreasing
C. a. schinzii: Decreasing (Delany et al., 2009)

winters in SouthWest Europe and NorthWest 
Africa. The Britain/Ireland subpopulation win
ters also in SouthWest Europe but mostly in 
NorthWestern Africa. The population sizes are 
very different from the stable Iceland subpop
ulation counting 940,000960,000 birds, over 
the decreasing Britain/Ireland subpopulation 
of some 23,00026,000 birds to the small de
creasing Baltic subpopulation of 3,3004,100 
birds (Wetlands International, 2006). Of these 
three schinziipopulations, only the C. a. schinzii 

Figure 5.59
Phenology of Dunlin (mean 
bimonthly number) in the 
Northern and the Southern 
Wadden Sea during the 
periods 1987/881994/95 
and 1999/002006/07. 
Counted numbers from 
springtidecounting sites, 
no gapfilling.
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Baltic subspecies breeds in the Wadden Sea. It 
consists of only 25 pairs, most of which breed 
in Denmark. The number had decreased from 51 
pairs in 1991 (Koffijberg et al. 2006).

Ecology
In the Wadden Sea the Dunlins use the muddy 
and sandmixed flats for feeding, and they prey 
on Nereis, Corophium, Hydrobia and other small 
species of crustaceans and molluscs (Smit and 
Wolff, 1983). They roost during high tide in huge 
flocks on high sands and along salt marshes. 

Phenology
Dunlins in the Wadden Sea are mainly birds of 
the subspecies C. a. alpina. During autumn adult 
birds arrive in the Wadden Sea in July and in ear
ly August, and most of these stay to moult (Blew 
et al., 2005a). The juveniles follow during August 
and thus peak numbers occur in August and Sep
tember. During October and November numbers 
decrease after the adults have completed the 
postbreeding moult and move to the wintering 
quarters together with the juveniles (Meltofte et 
al., 1994). During winter, numbers are low and 
strongly depend on the severity of the winter; in 
mild winters the birds are evenly distributed in 
the different parts of the Wadden Sea, whereas 
in severe winters the northern and eastern parts 
are almost deserted (Meltofte et al., 1994). In 
spring, birds move into the Wadden Sea from 
late February onwards; these are birds wintering 
further west and south in Europe. Birds staging 
in spring are moulting to breeding plumage and 
build up body reserves in the Wadden Sea. Num
bers increase during March and April and are fol
lowed by a new influx in early May. It is supposed 
that the birds arriving in March and April are Eu
ropean subArctic breeders, and those staging in 
May are breeding in Siberia (Meltofte et al. 1994; 
Clark, 2002; Engelmoer, 2008). 

There are no obvious changes in the North
ern Wadden Sea in the Dunlin’s autumn phenol
ogy between 1987/881994/95 and 1999/00
2006/07 (Fig. 5.59). However, in the Southern 
Wadden Sea the autumn peak numbers occur 
earlier (August) and the birds stay longer during 
autumn in the late period compared the early pe
riod with peak numbers in October. During spring 
in both the Northern and Southern Wadden Sea 
the late spring peak is less pronounced. However, 
the final departure has not changed.

Figure 5.60
Distribution of Dunlin in the 
Wadden Sea during autumn 
(JulyNovember) and spring 

(MarchMay) for the peri
ods1987/881994/95 and 

1999/002006/07. Changes 
between the two periods 

are indicated (colours) and 
numbers are given for the 

late period (bars). Asterisks 
indicate statistical signifi

cant differences in numbers 
(P <0.05). _̂
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Distribution
The Dunlins are widely distributed throughout 
the Wadden Sea, with high numbers in most sub
areas (Fig. 5.60). However, changes occurred be
tween 1999/881994/95 and 1999/002006/07. 
During autumn, increasing or stable numbers had 
occurred in subareas in Niedersachsen and in 
The Netherlands, although none significantly. Six 
subareas with significantly decreasing numbers 
are situated in SchleswigHolstein and Denmark. 
During spring a similar pattern was found, with 
decreasing numbers in subareas in Schleswig
Holstein and Denmark. Of these, seven changes 
were significant. 

Species Accounts
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Figure 5.61
Trends of Dunlin in the 
International Wadden Sea 
(WS) and the four regions 
1987/19882007/2008; dots 
represent annual aver
ages; trendline calculated 
by Trendspotter (solid line) 
together with the ± 95 % 
confidence limits (dotted 
line).

Numbers
During autumn the Dunlin maximum estimates 
reached up to 722,000 during the early period 
in the Northern Wadden Sea, dropping to some 
558,000 during the late period (Appendix 1); in 
turn, autumn estimates in the Southern part have 
risen from 493,000 to 641,000 (Fig. 5.61). During 
winter, estimates decreased considerably with 
the majority being registered in The Netherlands. 
During spring the maximum estimates have de
creased from 617,000 to 432,000 in the Northern 
part; in the Southern part they increased from 
483,000 to 597,000 again. Locally, large average 
numbers are recorded during autumn and spring 
in AmelandFriese Kust Oost, NL (59,000 and 
75,000), RottumGroningse Kust, NL (57,300 and 
59,000), FanøSneum, DK (43,700 and 38,500) 
and during spring in Leybucht und Inseln, NDS 
(48,700). 

The overall trend in the Wadden Sea is stable 
for both the long (21 years) and the short term 
(10 years) (Fig. 5.61). This general trend is a mix
ture of positive trends in The Netherlands, a sta
ble trend in Niedersachsen and negative trends 
in both the SchleswigHolstein and the Danish 
Wadden Sea, reflecting the decreasing numbers 
found in these parts. The trends in the four Wad
den Sea parts were consistent during the long 
and short term.

Summary
The trends for the flyway populations of the two 
subspecies (C. a. alpina and C. a. schinzii) are sta
ble, as is the overall trend in the Wadden Sea. This 
is important for this species, since almost 75 % 
of the flyway population stays here during spring 
to moult and build up body reserves. Increas
ing numbers were found during autumn in the 
Southern and a large decrease in numbers during 
spring in the Northern Wadden Sea. Reports from 
Denmark show a stable trend, but decreases were 
found in Germany and moderate increases in The 
Netherlands (Laursen and Frikke, 2006; Blew et 
al., 2005b; van Roomen et al. 2007).
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5.23 Ruff

Population
Ruffs breed in Central and Northern Europe, 
NorthWest Russia, Western and Central Sibe
rian, and winters in Western Africa. The popula
tion of 1,000,0001,500,000 birds is decreasing 
(Wetlands International, 2006). Ruffs breed in 
the Wadden Sea but only 33 females were re
corded in 2001, a severe decrease from 242 fe
males in 1991 (Koffijberg et al., 2006).

Ecology
During migration Ruffs occur inland on mud
dy margins of lakes, pools, rivers, marshes and 
flooded areas as well as freshly mown and grazed 
grasslands. In saline areas they use shorelines, 
e.g. muddy creeks in salt marshes and occasion
ally tidal mudflats and coastal lagoons (Delany 

Philomachus pugnax
 DK: Brushane D: Kampfläufer NL: Kemphaan 05170

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.














Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding:     

Moult:     

Autumn: (7, 8, 9, 10)  5,507  5,282  0.4

Winter:     

Spring: (3, 4, 5)  19,045  2,318  0.2

Flyway population: 1,000,0001,500,000

Breeding range:
North and Central Europe, NorthWest 
Russia, West and Central Siberia

1%: 12,500
Status: Decreasing

et al., 2009). They feed on insects and other in
vertebrates, but also eat seeds (Cramp and Sim
mons, 1983). Due to their preference for inland 
areas, only a small part of the population (2%) 
is counted in the Wadden Sea cooperation area 
(Blew et al., 2007).

Phenology
The adult males leave the breeding ground first, 
from late June to early July, followed by fe
males from mid July and juveniles in late July 
to August. They appear in the Wadden Sea from 
mid June on and peak in JulyAugust (Blew et 
al., 2005a). The Ruffs moult while they stay in 
Western Europe. Only very few Ruff stay during 
November to March, and these are predomi
nantly males (Delany et al., 2009). The northward 
migration starts from Africa in mid February for 

Figure 5.62
Phenology of Ruff (mean 

bimonthly number) in the 
Northern and the Southern 

Wadden Sea during the 
periods 1987/881994/95 

and 1999/002006/07. 
Counted numbers from 

springtidecounting sites, 
no gapfilling. 
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males and a month later for females. They start 
passing the Wadden Sea at the end of April and 
continue throughout May. Those birds had win
ter quarters in subSaharan Africa in contrast to 
birds wintering in South Europe and North Africa 
that migrate in late March and do not occur in 
the Wadden Sea area (Delany et al., 2009). 

There are small changes in the Ruff’s pheno
logy between 1999/881994/95 and 1999/00
2006/07. During autumn in the northern Wadden 
Sea the peak number occurs somewhat earlier in 
the early period compared to the late period. In 
turn, the spring peak has been considerably high
er in the early period (Fig. 5.62).

Species Accounts

Photo: Jens Enemark
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Figure 5.63
Trends of Ruff in the 

International Wadden Sea 
(WS) and the four regions 

1987/19882007/2008; dots 
represent annual aver

ages; trendline calculated 
by Trendspotter (solid line) 
together with the ± 95 % 
confidence limits (dotted 

line).

Numbers
During autumn mean peak estimates are 3,500 
Ruffs in the Northern and 1,800 in the Southern 
Wadden Sea. However, spring estimates had been 
up to 19,000 in the early period. Those estimates 
have decreased between 1999/881994/95 and 
1999/002006/07 particularly during spring in 
the Northern Wadden Sea (Appendix 1). High 
numbers of Ruffs are locally recorded at Innere 
HalligenFestland, SH (700), Eiderstedt SüdEi
derBüsum, SH (300) and in TrischenMeldorfer 
Bucht, SH (300), based on average numbers 

The overall trend is strongly decreasing during 
both the long (21 years) and the short term (10 
years) in the entire Wadden Sea and its regions, 
with the exception of a stable trend of low num
bers in The Netherlands during the recent 10 year 
(Fig. 5.63). 

Summary
Only a very small fraction of the Ruff population 
migrates through the Wadden Sea. It is strongly 
decreasing, apparently following the trend of 
the flyway population, but probably also due 
to change in the migratory pattern from Frisian 
staging areas to Belarus (Rakhimverdiev et al., 
in press). The species is difficult to monitor due 
to nomadic movements, dependent probably on 
feeding possibilities and weather, and thus num
bers can be highly variable from year to year, 
e.g. in Margrethe Kog in southern Denmark up 
to 17,000 Ruffs were counted in May 1989 and 
only 150 birds in the years after (Laursen et al., 
2009). In Germany numbers are also reported as 
decreasing (Blew et al., 2005b).
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5.24 Bar-tailed Godwit

Population
Two populations of Bartailed Godwits pass 
through the Wadden Sea during migration. 
The nominate subspecies breeds in high arctic 
Scandinavia and Northern Russia, and winters in 
coastal Western Europe and NorthWest Africa. 
The population is 120,000 birds and stable. The 
L. l. taymyrensis breeds in Western and Central 
Siberia, passes Western Europe and winters in 
coastal West and SouthWest Africa. This sub
population counts 600,000 birds and is decreas
ing (Wetlands International, 2006). 

Ecology
In the Wadden Sea the Bartailed Godwits of
ten feed on sandy sediments, but also on muddy 
tidal flats and mussel beds. They follow the wa

Limosa lapponica
DK: Lille kobbersneppe  D: Pfuhlschnepfe  NL: Rosse Grutto05340

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.

















Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding:     

Moult:     

Autumn: (7, 8, 9, 10)  126,709  151,762  25.3

Winter: (11, 12, 1, 2)  52,564  85,713  14.3

Spring: (3, 4, 5, 6)  367,066  347,958  58.0

Flyway population:
L. l. lapponica: 120,000
L. l. taymyrensis: 600,000

Breeding range:
L. l. lapponica: High arctic Scandinavia 
 and North Russia
L. l. taymyrensis: Northern central Siberia

1%:
L. l. lapponica: 1,200
L. l. taymyrensis: 6,000

Status:
L. l. lapponica: Stable
L. l. taymyrensis: Decreasing 

ter edges of the rising tide searching for food. 
The dominant prey is Neries, but Corophium and 
Macoma are also taken. During high tide they 
concentrate in large flocks of thousands of birds 
in open sandy areas near the water edge or they 
stand roosting in the water. They also roost on 
the edge of the salt marshes and in The Neth
erlands also on beaches (Smit and Wolff, 1983; 
Koffijberg et al., 2003). 

Phenology
Both populations reach the Wadden Sea in au
tumn via the Baltic Sea (Delany et al., 2009). 
Adult birds arrive in mid July and stay until mid 
August, followed by the juveniles during Sep
temberOctober. Although these birds belong 
to both subpopulations, they are dominated 
by birds from Taimyr during JulyAugust (Engel

Figure 5.64
Phenology of Bartailed 
Godwit (mean bimonthly 
number) in the Northern and 
the Southern Wadden Sea 
during the periods 1987/88
1994/95 and 1999/00
2006/07. Counted numbers 
from springtidecounting 
sites, no gapfilling.
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moer, 2008). In SeptemberOctober the North
European L. l. lapponica increase and during mid 
winter they make up 80%. Birds wintering in 
Africa, mainly L. l. taymyrensis stay only a short 
time in JulyAugust in the Wadden Sea to build 
up fat reserves for the further migration. In turn, 
the European winterers, mainly L. l. lapponica, 
stay through the autumn to moult (Meltofte et 
al., 1994). Thus the numbers in the Wadden Sea 
gradually decrease during autumn to a minimum 
in late winter (Blew et al., 2005a). The spring 
migration starts in February when the European 
winterers return to the Wadden Sea, and in late 
April and beginning of May the Africa winterers 
(L. l. taymyrensis) arrive and during the first half 
of May both populations are present in the Wad
den Sea. In total they represent about 58% of the 
flyway population. While staging in the Wadden 
Sea, the two populations are probably geograph
ically separated such that the L. l. taymyrensis 
population stays along the mainland coast and 
the L. l. lapponica near the islands (Scheiffarth 
et al., 2002). 

The Bartailed Godwit shows changes in phe
nology between 1987/881994/95 and 1999/00
2006/07 (Fig. 5.64). In both the Northern and 
Southern Wadden Sea the autumn peak numbers 
occur somewhat earlier in the late period than 
the first period. During spring in both the North
ern and Southern Wadden Sea, the peak occurred 
later in the late period compared to the early 
period. However, this change in phenology can 
be due to lower numbers in the L. l.  taymyrensis 
subpopulation that passes the Wadden Sea 
during late April and early May, the period that 
shows low numbers during the late period. Thus 
the changes observed in phenology are propably 
due to low numbers during the first part of the 
spring migratory period, instead of true changes 
in phenology.

Figure 5.65
Distribution of Bartailed 

Godwit in the Wad
den Sea during autumn 

(JulyOctober) and spring 
(MarchJune) for the peri
ods1987/881994/95 and 

1999/002006/07. Changes 
between the two periods 

are indicated (colours) and 
numbers are given for the 

late period (bars). Asterisks 
indicate statistical signifi

cant differences in numbers 
(P <0.05).
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Distribution
The Bartailed Godwits are distributed all over 
the Wadden Sea with highest numbers in The 
Netherlands during autumn, and during spring 
also in SchleswigHolstein (Fig. 5.65). Between 
1987/881994/95 and 1999/002006/07 num
bers during autumn (JulyOctober) had been sta
ble or increased in subareas in The Netherlands, 
Niedersachsen and Denmark, although none sig
nificantly. However, decreases had occurred in 
seven subareas in SchleswigHolstein. Of these, 
four were significant. During spring (March
June) a similar pattern was found, increasing 
numbers in Niedersachsen and The Netherlands 
although with a few exceptions. However, de
creasing numbers were found in 12 subareas 
in SchleswigHolstein and Denmark, of these six 
were significant. 

Species Accounts

Photo: Christian Gelpke / greenlens.de
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Figure 5.66
Trends of Bartailed Godwit 
in the International Wad
den Sea (WS) and the 
four regions 1987/1988
2007/2008; dots represent 
annual averages; trendline 
calculated by Trendspotter 
(solid line) together with the 
± 95 % confidence limits 
(dotted line).

Numbers
During autumn maximum numbers slightly in
creased from some 127,000 birds in the early 
to 152,000 in the late period in the entire Wad
den Sea, with decreasing numbers in the North
ern Wadden Sea and increasing numbers in the 
Southern part (Appendix 1). Winter maximum 
numbers also increased from some 52,000 in the 
early to 86,000 in the late period. Spring maxi
mum estimates are considerably higher with 
some 350,000 in the entire Wadden Sea, but 
again the numbers decreased in the Northern 
and increased in FebruaryMarch in the Southern 
Wadden Sea. Locally, most Bartailed Godwits 
were recorded during autumn and spring at Tex
elVlieland, NL (20,500 and 22,900), Terschell
ing, NL (11,000 and 9,200) and during spring in 
GriendFriese Kust west, NL (18,900), based on 
average numbers. 

The overall trend in the Wadden Sea is slightly 
increasing during both the long (21 years) and 
the short term (10 years) (Fig. 5.66). However, 
this trend is a mixture of considerably different 
trends in the Wadden Sea regions: clearly increas
ing trends in The Netherlands are contrasting to 
clearly decreasing trends in SchleswigHolstein, 
consistent both for the short and the longterm. 
Stable trends are reported for Niedersachsen. For 
the Danish Wadden Sea the trend is stable during 
the long term, but increasing during the short 
term with a low number in 1997. 

Summary
The Wadden Sea is a key site for Bartailed God
wits of two flyway populations. It supports more 
than half of the flyway population during spring, 
when birds are fattening before their nonstop 
flight to the breeding grounds. Overall, numbers 
in the Wadden Sea are increasing, but there are 
regional differences. Recent counts in The Neth
erlands and Denmark (in spring) show increas
ing trends for the species (Husting et al., 2009; 
Laursen and Frikke, 2006), whereas in Germany 
the trend was strongly decreasing in spring and 
moderately decreasing during autumn (Blew et 
al., 2005b).
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5.25 Whimbrel

Population
Whimbrels breed in Fennoscandia, the Baltic 
States and NorthWestern Russia with a popula
tion of 190,000340,000 birds that is probably 
stable. They winter in West Africa south to An
gola, with very few in SouthWest Europe (Wet
lands International, 2006).

Ecology
A tiny fraction (about 1%) of the flyway popu
lation occurs in the Wadden Sea (Blew et al., 
2007a), since a large number of birds migrate 
and stay inland feeding in fresh water wetlands, 
meadows and heathlands. In coastal habitats 
they forage on intertidal mudflats, creeks and 
salt marshes (Delany et al., 2009). 

Numenius phaeopus
DK: Lille regnspove     D: Regenbrachvogel     NL: Reenwulp 05380

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.
















Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding:     

Moult:     

Autumn: (7, 8, 9)  2,210  3,857  1.4

Winter:     

Spring: (3, 4, 5)  1,389  3,857  0.5

Flyway population: 190,000340,000

Breeding range:
Fennoscandia, Baltic, NorthWest Russia 
and Greenland

1%: 2,700
Status: Stable?

Phenology
In the Wadden Sea adults arrive from mid June 
onwards and numbers peak in mid to late July. 
Juveniles arrive a bit later, from late July to early 
August (Blew et al., 2005a). They have a short 
stopover and leave for the wintering quarters in 
August, without building up large concentrations 
on staging sites and they probably flight directly 
to e.g. Mauritania (Delany et al., 2009). In spring 
the peak passage takes place in late April and 
early May, and numbers are much smaller than 
during autumn. There are no clear changes in 
the phenology between 1987/881994/95 and 
1999/002006/07, yet the naturally small spring 
peaks had been higher during the early than dur
ing the late period (Fig. 5.67).

Figure 5.67
Phenology of Whimbrel 

(mean bimonthly number) 
in the Northern and the 

Southern Wadden Sea dur
ing the periods 1987/88

1994/95 and 1999/00
2006/07. Counted numbers 
from springtidecounting 

sites, no gapfilling. 

Northern Wadden Sea

1987/881994/95 1999/002006/07

Southern Wadden Sea

N
um

be
r

N
um

be
r

0

150

300

450

600

July Oct Jan Apr
0

150

300

450

600

July Oct Jan Apr



106        

Wadden Sea Ecosystem No. 30  2010

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       

Species Accounts

Photo: Bo Lassen Christiansen
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Numbers
Whimbrel occurs only in small numbers in the 
Wadden Sea. During autumn the maximum es
timates in the Northern parts are up to 1,000 
birds and some 3,200 in the Southern Wadden 
Sea (Appendix 1). The species is not present dur
ing winter, but during spring up to 1,300 are es
timated. Most Whimbrels were locally counted 
during autumn in AmelandFriese Kust Oost, NL 
(350), in RottumGroningse Kust, NL (200) and in 
SyltRickelsbüller Koog, SH (150), based on aver
age numbers.

The overall trend for the Wadden Sea numbers 
is a decrease during the long term (21 years) and 
a stable trend during the short term (10 years) 
(Fig. 5.68). However, these general trends are 
common denominators of antagonistic trends 
in the different parts of the Wadden Sea, as de
creases take place in Denmark and Niedersach
sen, stable numbers in SchleswigHolstein and 
increasing trend during the long term in The 
Netherlands, but fluctuating numbers during the 
short term.

Summary
Only a very small proportion of the flyway popu
lation of Whimbrels stages in the Wadden Sea 
region, thus the Wadden Sea trend does not re
flect the overall trend of the flyway population. 
The Whimbrel can be difficult to monitor due to 
its scattered occurrences in small numbers and 
may be easily overlooked in large Eurasian Cur
lew flocks. Recent results from Germany show a 
decreasing trend (Blew et al., 2005b), and studies 
in The Netherlands had shown decreasing spring 
numbers in the largest roosting site in Friesland, 
probably due to changes in grassland areas and 
use (Versluys et al., 2009).

Figure 5.68
Trends of Whimbrel in the 
International Wadden Sea 
(WS) and the four regions 

1987/19882007/2008; dots 
represent annual aver

ages; trendline calculated 
by Trendspotter (solid line) 
together with the ± 95 % 
confidence limits (dotted 

line).
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5.26 Eurasian Curlew

Population
Curlews breed in West, Central and North Europe 
to Ural in the East. They winter in Western Europe, 
around the Mediterranean and in NorthWest Af
rica. The total population of 700,0001,000,000 
birds is decreasing (Wetlands International, 
2006). In the Wadden Sea some 640 pairs are 
breeding in 2001, and numbers have decreased 
from 782 pairs in 1991. Most of the breeding 
population occurs in The Netherlands and Nied
ersachsen (Koffijberg et al., 2006).

Ecology
A substantial part of the Curlew population 
(68%) uses the Wadden Sea. The birds feed on 
the lower, muddy parts of the tidal flats and 
roost at the edge of the salt marshes and on high 

Numenius arquata
DK: Stor regnspove     D: Grosser Brachvogel     NL: Wulp05410

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.
















Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding: (5, 6)  31,513  48,535  26.2

Moult:     

Autumn: (7, 8, 9, 10, 11)  282,886  323,911  38.2

Winter: (12, 1, 2)  270,468  240,876  28.3

Spring: (3, 4)  225,893  222,648  26.2

Flyway population: 700,0001,000,000
Breeding range: West, Central and North Europe
1%: 8,500
Status: Decreasing

sands at remote sites due to their high sensitivity 
to human disturbances (Koffijberg et al., 2003; 
Laursen et al. 2005). They feed on Carcinus, other 
crustaceans and polychaetes as Nereis, Arenicola 
and Lanice. On inland meadows they take Lum
bricus and Tipulidae (Smit and Wolff, 1983). 

Phenology
In the Wadden Sea autumn migration starts in 
June or early July, with nonbreeders arriving, 
followed by adult females and from the second 
half of July adult males and juveniles follow and 
continue through August (Meltofte et al., 1994; 
Blew et al., 2005a). Thus, numbers in the Wadden 
Sea increase rapidly through July and August and 
peak in AugustSeptember, when the postbreed
ing moult is at its highest. Numbers decrease in 
October in the Northern Wadden Sea but stay at 

Figure 5.69
Phenology of Eurasian 
Curlew (mean bimonthly 
number) in the Northern and 
the Southern Wadden Sea 
during the periods 1987/88
1994/95 and 1999/00
2006/07. Counted numbers 
from springtidecounting 
sites, no gapfilling.
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quite a high level during winter depending on 
the severity of the weather conditions. During 
severe winters most of the Curlews occur in The 
Netherlands. Curlews stay until mid April while 
they undergo their prebreeding moult and build 
up body reserves. At the end of April most birds 
have departed to the FennoScandian and Rus
sian breeding grounds (Meltofte et al., 1994). 

There are clear changes in the phenology be
tween 1987/881994/95 and 1999/002006/07 
(Fig. 5.69). In the early period the Curlew’s au
tumn peak numbers occurred earlier in both the 
Northern and Southern Wadden Sea compared to 
the late period; in turn, birds stay longer during 
autumn in the late period.

Distribution
The Curlews are distributed in almost all Wad
den Sea subareas, but highest numbers during 
autumn, winter and spring occur in Niedersach
sen and The Netherlands (Fig. 5.70). Between 
1987/881994/95 and 1999/002006/07 signifi
cant increases occurred during autumn, winter 
and spring in subareas in Denmark and in The 
Netherlands. In Niedersachsen the subareas 
are dominated by stable or increasing numbers 
in autumn and spring, and decreasing numbers 
during winter. In SchleswigHolstein numbers in 
most subareas are decreasing during all three 
seasons, and several of these changes are statis
tically significant.

Figure 5.70
Distribution of Eurasian 

Curlew in the Wad
den Sea during autumn 

(JulyNovember), winter 
(DecemberFebruary) and 

spring (MarchApril) for the 
periods1987/881994/95 

and 1999/002006/07. 
Changes between the two 
periods are indicated (col

ours) and numbers are given 
for the late period (bars). 

Asterisks indicate statistical 
significant differences in 

numbers (P <0.05). 
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Figure 5.71
Trends of Eurasian Curlew 
in the International Wad
den Sea (WS) and the 
four regions 1987/1988
2007/2008; dots represent 
annual averages; trendline 
calculated by Trendspotter 
(solid line) together with the 
± 95 % confidence limits 
(dotted line).

Numbers
During autumn the peak estimates in the North
ern Wadden Sea are up to 78,000 in the early, 
but only 57,000 in the late period, while au
tumn estimates in the Southern Wadden Sea 
have increased from a maximum of 213,000 to 
some 270,000 (Appendix 1). Winter estimates 
are almost as high, and decrease steadily to
wards spring, with most birds estimated in The 
Netherlands. Locally, most birds were recorded 
during autumn, winter and spring at Friese Kust 
OostAmeland, NL (35,600; 34,700 and 24,800), 
Groningse KustRottum, NL (27,400; 20,300 and 
16,500) and at TexelVlieland, NL (15,100; 19,700 
and 17,800), and during winter and spring in 
Friesländische Inseln und Küste, NDS (13,600 and 
13,800), based on average numbers recorded.

The overall trend in the Wadden Sea numbers 
is stable during both the long (21 years) and the 
short term (10 years) (Fig. 5.71). However, both 
Denmark and The Netherlands register increas
ing trends, while stabled numbers were recorded 
in Niedersachsen and decreasing numbers in 
SchleswigHolstein. The regional trends are con
sistent during the long and short term. 

Summary
The Curlew flyway population is decreasing, but 
the overall Wadden Sea trend is stable. Recent 
studies show increasing numbers in Denmark 
and The Netherlands (Laursen and Frikke, 2006; 
Hustins et al., 2007, Meltofte et al., 2009), but 
decreases in Germany (Blew et al., 2005b). The 
species was hunted in Denmark up to 1994, and 
hunting disturbance had probably affected the 
distribution of the population using the Wadden 
Sea during migration and as a wintering ground 
(Laursen, 2005).
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5.27 Spotted Redshank

Population
The Spotted Redshank’s population of 60,000
120,000 birds is probably stable. It breeds in 
Northern Scandinavia and NorthWest Russia 
and winters in South and Western Europe as well 
as in Western and NorthWest Africa (Wetlands 
International, 2006).

Ecology
Only a small part of the population (20%) uses 
the Wadden Sea Area (Blew et al., 2007), because 
the species uses inland sites and feeds in muddy 
freshwater habitats behind the seawalls. In ma
rine areas, birds also forage on muddy tidal flats 
and in creeks and pools in salt marshes. They feed 
on small fishes and also take Crangon, Nereis and 
Carcinus (Smit and Wolff, 1983) and roost near 

Tringa erythropus
DK: Sortklire   D: Dunkler Wasserläufer   NL: Zwarte Ruiter 05450

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.














Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding:     

Moult:     

Autumn: (7, 8, 9, 10, 11)  19,660  20,491  22.8

Winter:     11.0

Spring: (4, 5)  20,884  9,874  

Flyway population: 60,000120,000
Breeding range: North Scandinavia and NorthWest Russia
1%: 900
Status: Stable?

the feeding areas.

Phenology
Spotted Redshanks stage in the Wadden Sea for 
only a short period during autumn and spring. 
During autumn the females arrive in June; they 
are followed by the males in July and form peak 
numbers in August together with the juveniles 
(Meltofte et al., 1994). Hereafter the numbers 
decrease until the end of October. Very few birds 
stay during the winter. The spring migration 
commences in March, but the substantial num
bers only occur during the short passage in late 
April and early May (Blew et al., 2005a). 

In the Northern Wadden Sea the Spotted Red
shank’s peak numbers occurred later in autumn 
during 1987/881994/95 compared to 1999/00
2006/07 (Fig. 5.72). In the Southern Wadden Sea 

Figure 5.72
Phenology of Spotted 

Redshank (mean bimonthly 
number) in the Northern 

and the Southern Wadden 
Sea during the periods 
1987/881994/95 and 

1999/002006/07. Counted 
numbers from spring

tidecounting sites, no 
gapfilling.
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there are no clear changes between the two pe
riods, while spring peaks have apparently been 
higher in the early period. 

Distribution
The Spotted Redshank distribution is rather scat
tered in the Wadden Sea, with high numbers in 
only a few sites in SchleswigHolstein, Nieder
sachsen and The Netherlands (Fig. 5.73). Between 
1987/881994/95 and 1999/002006/07 sub
areas with increasing numbers were recorded in 
SchleswigHolstein (significant) and Denmark.

Figure 5.73
Distribution of Spotted 
Redshank in the Wad
den Sea during autumn 
(JulyNovember) for the pe
riods1987/881994/95 and 
1999/002006/07. Changes 
between the two periods 
are indicated (colours) and 
numbers are given for the 
late period (bars). Asterisks 
indicate statistical, signifi
cant differences in numbers 
(P <0.05). 
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Figure 5.74
Trends of Spotted Redshank 

in the International Wad
den Sea (WS) and the 

four regions 1987/1988
2007/2008; dots represent 
annual averages; trendline 
calculated by Trendspotter 

(solid line) together with 
the ± 95 % confidence 

limits (dotted line).

Numbers
During autumn estimates record a maximum 
of some 20,000, with most being registered in 
 SchleswigHolstein (Appendix 1). Almost no 
Spotted Redshanks stay during winter. During 
spring up to 20,000 have been estimated dur
ing the early period, but recent estimates are 
lower than 10,000, again showing the decrease 
of spring peaks. Local subareas with large num
bers were TrischenMeldorfer Bucht, SH (1,000), 
FriedrichskoogBrunsbüttel, SH (1,000), Dollard, 
NDS/NL (750) and Innere HalligenFestland, SH 
(700), based on average numbers recorded.

The overall trend in the Wadden Sea of the 
Spotted Redshank is a moderate decrease dur
ing both the long (21 years) and short term (10 
years) (Fig. 5.74). These decreases were found in 
 SchleswigHolstein and The Netherlands (dur
ing the long term). A stable situation was reg
istered in Niedersachsen and fluctuations in 
Denmark. During the short term increasing trend 
are recorded in The Netherlands (Kleefstra et al., 
2008). 

Summary
The Spotted Redshank is difficult to monitor due 
to its short passage. It depends on few sites that 
support large numbers. Only a small part of the 
flyway population stages in the Wadden Sea. The 
overall decreasing trend is supported by results 
from Germany and The Netherlands (Blew et al., 
2005b; Hustings et al., 2009). However, stable 
numbers are shown from one of the important 
sites in Denmark (Laursen et al., 2009), and in 
Lauwersmeer, next to the Dutch Wadden Sea, the 
species shows a sharp increase over the last ten 
years (Kleefstra et al., 2008).
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5.28 Common Redshank

Population
Possibly four populations of Redshank use the 
Wadden Sea. The nominate form T.  totanus 
is divided into North European breeders 
 (Fennoscandia, the Baltic region and Western
Central Europe) and Continental European breed
ers (Central and Eastern Europe). The subspecies 
T. t. robusta breeds on Iceland and the Faeroes 
Islands and T. t. brtiannica breeds in Ireland and 
Britain. The Northern totanus population is of 
200,000300,000 birds and is possibly stable. 

Tringa totanus
DK: Rødben       D: Rotschenkel       NL: Tureluur05460

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.














Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding: (5, 6)  26,267  25,967  10.4

Moult:     

Autumn: (7, 8, 9, 10)  56,860  84,218  33.7

Winter: (11, 12, 1, 2)  24,386  24,145  9.7

Spring: (3, 4)  25,283  26,085  10.4

Flyway population:

T. t. totanus: 200,000300,000
T. t. totanus: 570,000870,000
T. t. robusta: 150,000400,000
T. t. britannica: 95,000135,000

Breeding range:

T. t. totanus: Fennoscandia, Baltic and 
 Westerncentral Europe
T. t. totanus: Central and Eastern Europe
T. t. robusta: Iceland and Faeroes Islands
T. t. britannica: Britain and Ireland

1%:

T. t. totanus: 2,500
T. t. totanus: 7,200
T. t. robusta: 2,800
T. t. britannica: 1,200

Status:

T. t. totanus: Stable?
T. t. totanus: Decreasing
T. t. robusta: Stable/Increasing?
T. t. britannica: Decreasing (Delany et al., 2009)

It winters along the East Atlantic coasts south 
to West Africa. The Central and Eastern totanus 
population is of 570,000870,000 birds and is 
decreasing. It winters in West Europe, around the 
Mediterranean and Minor Asia coasts and along 
the coasts of West Africa to Gabon. The Icelandic 
robusta population of 150,000400,000 birds is 
stable or possible increasing. It winters in Brit
ain, Ireland and along the North Sea coast south 
to Northern Spain. The T. t. britannica population 
holds 95.000135,000 birds and is decreasing. 
It is partly sedentary and parts of the popula

Figure 5.75
Phenology of Common 
Redshank (mean bimonthly 
number) in the Northern and 
the Southern Wadden Sea 
during the periods 1987/88
1994/95 and 1999/00
2006/07. Counted numbers 
from springtidecounting 
sites, no gapfilling. 
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tion winter along the coasts of Western Europe 
from The Netherlands to Northern Spain (Delany 
et al., 2009). In the Wadden Sea about 14,700 
pairs breed, and the population is probably stable 
(Koffijberg et al., 2006). 

Ecology
In the Wadden Sea Redshanks feed at low tide 
seeking out the lower parts of the intertidal 
flats with muddy or mixed sandy/muddy sedi
ments, but they are also found on blue mussel 
beds. During high tide they roost along the salt 
marsh edges (Koffiberg et al., 2003). They feed on 
Corophium, Nereis, small molluscs, amphipods 
and insects (Smit and Wolff, 1983). 

Phenology
Adult Continental breeders of the nominate sub
species aggregate in the Wadden Sea in July, ini
tiating the postbreeding moult. Juvenile Conti
nental birds follow in mid July and early August 
at the same time as numbers of adult Northern 
and adult Icelandic (T. t. robusta) birds arrive. 
The juvenile Icelandic birds pass during mid Au
gust and early September. During this period the 
Northern adults are also moulting and juveniles 
are passing. Together these populations form 
peak numbers in July and August and probably 
divide the Wadden Sea area among them, with 
the T. t. totanus birds foraging along the muddy 
mainland coast, while the T. t. robusta birds are 
found on the more sandy flats near the islands 
(Meltofte et al., 1994; Engelmoer, 2008). The 
T. t. totanus birds leave during September and 
thereafter nearly all birds belong to T. t. robusta. 
The numbers stay at a low level during winter 
depending on its severity, and only a small spring 
migration peak occurs in late April (T. t. robusta) 
and early May (T. t. totanus and T. t. britannica) 
(Engelmoer, 2008). Thus most Redshank just pass 
through the Wadden Sea during spring without 
staging there. 

During autumn in the Northern Wadden Sea, 
the Redshank’s numbers peaked in early August 
in 1987/881994/95 compared to 1999/00
2006/07 where it peaked in late July (Fig. 5.75). 
During spring in the Southern Wadden Sea the 
pronounced spring peak that started in March 
during the early period almost vanished, while 
a smaller peak during May occurred later in the 
late period.

Figure 5.76
Distribution of Common 

Redshank in the Wad
den Sea during autumn 

(JulyOctober) and spring 
(MarchApril) for the peri
ods1987/881994/95 and 

1999/002006/07. Changes 
between the two periods 

are indicated (colours) and 
numbers are given for the 

late period (bars). Asterisks 
indicate statistical signifi

cant differences in numbers 
(P <0.05). 
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Distribution
The Redshanks are distributed in most subareas 
throughout the Wadden Sea, with the highest 
numbers in The Netherlands in both autumn and 
spring (Fig. 5.76). However, changes in distribu
tion had occurred between 1987/881994/95 
and 1999/002006/07. During autumn numbers 
had decreased significantly in eight subareas, 
mostly situated in Niedersachsen together with 
SchleswigHolstein. Significant, increasing 
numbers were only seen in one subarea in The 
Netherlands. During spring, decreasing numbers 
occurred in 14 subareas (three significant), the 
most pronounced in Denmark,  SchleswigHolstein 
and Niedersachsen. Significant, increasing num
bers were again only seen in one subarea in The 
Netherlands. 

Species Accounts
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Figure 5.77
Trends of Common Red
shank in the International 
Wadden Sea (WS) and the 
four regions 1987/1988
2007/2008; dots represent 
annual averages; trendline 
calculated by Trendspotter 
(solid line) together with the 
± 95 % confidence limits 
(dotted line).

Numbers
During autumn, maximum estimates in the en
tire Wadden Sea are 57,000 in the early and 
84,000 in the late period (Appendix 1). After the 
autumn peak, numbers are decreasing continu
ously. However, estimates stay around 25,000 
for winter and spring season, with some 45% 
found in The Netherlands during the early and 
some 55% in the later period. Local subareas 
with most Redshanks during autumn and spring 
were recorded in Friese Kust OostAmeland, NL 
(6,700 and 2,900), TexelVlieland, NL (5,700 and 
2,600) and in Groningse KustRottum, NL (4,600 
and 2,300), based on average numbers.

The overall trends in numbers in the Wadden 
Sea are stable during both the long (21 years) 
and short (10 years) term (Fig. 5.77). These results 
are composed of increasing trends in The Neth
erlands and decreasing trends in Niedersachsen; 
in Denmark and SchleswigHolstein, the trends 
are stable, fluctuating or decreasing for the long 
and short term.

Summary
Most likely, Redshanks of several flyway popula
tions occur in the Wadden Sea, thus showing its 
significant importance for the species. The over
all Wadden Sea trend is stable, and stable and 
increasing trends are also found in most parts 
of the Wadden Sea. Only Niedersachsen shows 
a continuous decrease. Recent studies also show 
increasing trends in The Netherlands, but de
creasing trends in Germany (Hustins et al., 2009; 
Blew et al., 2005).

Species Accounts

Photo: Gundolf Reichert
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5.29 Common Greenshank

Population
Greenshanks breed in Scotland and Fennoscandia 
with a total of 190,000270,000 birds and their 
trend is stable. They winter in West and South
West Europe, NorthWest and West Africa east 
to Chad, and south to South Africa (Wetlands 
International, 2006).

Ecology
In the Wadden Sea, Greenshanks feed on muddy 
sandflats, in creeks, ponds in the salt marshes 
and in brackish areas. Inland they use a high 
variety of habitats such as fresh water ponds, 
rivers, streams and grasslands (Koffijberg et al., 
2003; Delany et al., 2009). They feed on stickle
backs Gasterosteus and small crustaceans Cran
gon and Carcinus (Smit and Wolff, 1983), and 

Tringa nebularia
DK: Hvidklire     D: Grünschenkel     NL: Groenpootruiter 05480

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.














Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding:     

Moult:     

Autumn: (7, 8, 9, 10)  12,489  25,971  11.3

Winter:     

Spring: (4, 5)  7,299  6,844  3.0

Flyway population: 190,000270,000
Breeding range: Scotland and Scandinavia
1%: 2,300
Status: Stable

roost in small flocks in the salt marshes and at 
inland water bodies. 

Phenology
Adult females arrive in the Wadden Sea in late 
June followed by the males in July and juveniles 
in August, building a peak in late July and early 
August (Blew, et al., 2005a; Delany et al., 2009). 
In September they move on to their winter quar
ters. Many adults arrive already in North Africa 
in late June or July and moult before crossing 
Sahara, thus a large part do not stage in the 
Wadden Sea in autumn (Delany et al., 2009). The 
northward migration passes the Wadden Sea in 
small numbers in late April and peaks during the 
first half of May.

There are no obvious changes in phenology 
comparing the periods 1987/881994/95 and 

Figure 5.78
Phenology of 

Common Greenshank (mean 
bimonthly number) in the 
Northern and the Southern 

Wadden Sea during the 
periods 1987/881994/95 

and 1999/002006/07. 
Counted numbers from 

springtidecounting sites, 
no gapfilling.
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1999/002006/07. July/August peaks seem to be 
somewhat higher in the late period (Fig. 5.78).

Distribution
Greenshanks occur uniformly all over the Wad
den Sea (Fig. 5.79). However, changes occurred 
in the distribution between 1987/881994/95 
and 1999/002006/07. Numbers increased in 
four subareas, including two with significant 
changes in Denmark, but the species decreased 
in eight subareas, the two most significant of 
these situated in SchleswigHolstein. 

Figure 5.79
Distribution of Common 
Greenshank in the Wad
den Sea during autumn 
(JulyNovember) for the pe
riods1987/881994/95 and 
1999/002006/07. Changes 
between the two periods 
are indicated (colours) and 
numbers are given for the 
late period (bars). Asterisks 
indicate statistical, signifi
cant differences in numbers 
(P <0.05). 
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Figure 5.80
Trends of Common 

Greenshank in the In
ternational Wadden Sea 

(WS) and the four regions 
1987/19882007/2008; dots 

represent annual aver
ages; trendline calculated 

by Trendspotter (solid line) 
together with the ± 95 % 
confidence limits (dotted 

line).

Numbers
During autumn the mean peak estimates reach 
12,000 in the early and 26,000 in the late period, 
with increases in all regions but SchleswigHol
stein (Appendix 1). No birds stay during winter. 
Spring estimates, however, are around 7,000 in 
the entire Wadden Sea with some 50% of these 
registered in Niedersachsen. Most Greenshanks 
were locally recorded at RottumGroningse Kust, 
NL (1,200), AmelandFriese Kust Oost, NL (1,200), 
FanøSneum, DK (980) and at Friedrichskoog
Brunsbüttel, SH (970), based on average numbers 
during autumn.

The overall trends for the Greenshank are 
stable in the Wadden Sea for both the long (21 
years) and the short (10 years) term (Fig. 5.80). 
This trend is composed of stable trends in Nieder
sachsen and decreasing trends in SchleswigHol
stein for both the long and the short term. In The 
Netherlands the long term trends are increasing, 
but stable in Denmark and the short term trends 
are decreasing in Denmark and fluctuating in The 
Netherlands.

Summary 
The Wadden Sea plays a minor role for Green
shanks with only about 8% of the population 
staging during autumn, and fewer during spring. 
The trend of the flyway is stable and so are the 
overall trends in the Wadden Sea. Recent results 
from The Netherlands and Germany show stable 
and fluctuating trends, respectively (Blew et al., 
2005b; Hustings et al., 2009).

Species Accounts

The Wadden Sea

N
um

be
r

1985 1990 1995 2000 2005 2010

The Netherlands

N
um

be
r

1985 1990 1995 2000 2005 2010

Denmark
N

um
be

r

1985 1990 1995 2000 2005 2010

SchleswigHolstein

N
um

be
r

1985 1990 1995 2000 2005 2010

Niedersachsen/Hamburg

N
um

be
r

1985 1990 1995 2000 2005 2010

0

2,000

4,000

6,000

8,000

10,000

0

500

1,000

1,500

2,000

2,500

0

500

1,000

1,500

2,000

2,500

0

500

1,000

1,500

2,000

2,500

0

1,000

2,000

3,000

4,000

5,000



120        

Wadden Sea Ecosystem No. 30  2010

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       

5.30 Ruddy Turnstone

Population
Two Ruddy Turnstone populations pass the Wad
den Sea on migration. Both are breeding in the 
high Arctic. One population, counting 100,000
200,000 birds, breeds in NorthEast Canada and 
North and NorthEast Greenland and winters in 
coastal Western Europe, NorthWest Africa and 
to a small extend in Western Africa. The other 
population of 45,000120,000 birds breeds in 
Fennoscandia and NorthWest Russia and win
ters in North, West and South Africa. Both popu
lations are decreasing (Wetlands International, 
2006; Delany et al., 2009).

Ecology
In the Wadden Sea Ruddy Turnstones forage on 

Arenaria interpres
DK: Stenvender       D: Steinwälzer       NL: Steenloper05610

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.















Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding:     

Moult:     

Autumn: (7, 8, 9)  7,143  11,045  7.4

Winter: (10, 11, 12, 1)  6,319  7,007  4.7

Spring: (4, 5)  8,832  8,439  5.6

Flyway population:
A. interpres: 100,000200,000
A. interpres: 45,000120,000

Breeding range:

A. interpres: NorthEast Canada, North 
 and NorthEast Greenland
A. interpres: Fennoscandia and North
 West Russia

1%:
A. interpres: 1,500
A. interpres: 830

Status:
A. interpres: Decreasing
A. interpres: Decreasing

sandy and muddy sediment as well as on salt 
marshes and dikes, on ‘rocky’ shores as harbours, 
shell ridges and they feed on small crustaceans 
(Corophium, Gammarus, Carcinus) (Smit and 
Wolff, 1983). During high tide they roost in small 
flocks, often at artificial constructions such as 
breakwaters in harbours and on dikes, beaches 
and sand flats (Koffijberg et al., 2003). 

Phenology
On the southward migration, the first Turnstones 
appear in mid July. They are probably adults 
from Fennoscandia, and are followed by Nearctic 
adults in late July and early August. The juve
niles from both populations arrive in August and 
September (Meltofte et al., 1994), but peak num
bers occur in early August (Blew et al., 2005a). 

Figure 5.81
Phenology of Ruddy Turn
stone (mean bimonthly 
number) in the Northern and 
the Southern Wadden Sea 
during the periods 1987/88
1994/95 and 1999/00
2006/07. Counted numbers 
from springtidecounting 
sites, no gapfilling. 
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Numbers decrease gradually during the follow
ing months to a winter minimum in February 
or early March. A steep spring peak builds up in 
late Aprilearly May formed by both populations 
heading for the breeding grounds. There is a divi
sion of the two populations in the Wadden Sea; 
the Nearctic birds dominate in The Netherlands 
and Niedersachsen and the Fennoscandian birds 
in SchleswigHolstein and Denmark (Meltofte et 
al., 1994).

The phenology had changed in the Northern 
Wadden Sea such that autumn peak numbers 
occur somewhat later but birds also stay longer 
during the late as compared to the early period 
(Fig. 5.81). The spring peak number in the North
ern Wadden Sea has changed slightly from early 
May in the early period to late May in the late 
period. In the Southern Wadden Sea no clear 
changes can be revealed. 

Distribution 
The Turnstone has a rather scattered distributed 
in the Wadden Sea, due to its specific habitat 
preferences (Fig. 5.82). Only small changes oc
curred between 1987/881994/95 and 1999/00
2006/07. In SchleswigHolstein increasing num
bers were recorded in two subareas with one 
being statistically significant. 

Figure 5.82
Distribution of Ruddy 

Turnstone in the Wad
den Sea during spring 

(AprilMay) for the peri
ods1987/881994/95 and 

1999/002006/07. Changes 
between the two periods 

are indicated (colours) and 
numbers are given for the 

late period (bars). Asterisks 
indicate statistical, signifi

cant differences in numbers 
(P <0.05). 
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Numbers
Ruddy Turnstones’ numbers in the Wadden Sea 
are small, with maximum autumn estimates be
ing some 7,000 in the early and 11,000 in the late 
period, increasing mainly in The Netherlands (Ap
pendix 1). Winter and spring estimates sum up to 
some 6,000 to 8,000 in the entire Wadden Sea 
with half of those in The Netherlands and very 
few in Denmark. Locally high numbers of Turn
stones were recorded during autumn and spring 
in AmelandFriese Kust Oost, NL (1,450; 610), 
Kop van BalgzandWieringen, NL (480; 440), and 
during autumn in Innere HalligenFestland, SH 
(330) and in LangliHo Bight, DK (320), based on 
average numbers recorded.

The overall trend in the Turnstones’ number 
is stable during the long term (21 years), and in
creasing during the short term (10 years), steadily 
from 1999 on (Fig. 5.83). The Netherlands num
bers dominate these trends, whereas the recent 
increase is registered in all regions, except for a 
decline in Denmark.

Summary
The overall trend for Turnstone is stable or in
creasing, with similar results in most Wadden 
Sea regions. However, the species is poorly cov
ered by the Trilateral Monitoring Programme, 
and therefore the results should be taken with 
caution. Recent counts show increasing trends 
in The Netherlands and fluctuating trends in 
Germany (Blew et al., 2005b; van Roomen et al., 
2007).

Figure 5.83
Trends of Ruddy Turn
stone in the International 
Wadden Sea (WS) and the 
four regions 1987/1988
2007/2008; dots represent 
annual averages; trendline 
calculated by Trendspotter 
(solid line) together with the 
± 95 % confidence limits 
(dotted line).
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5.31 Common Black-headed Gull

Population
The total population of 3,700,0004,800,000 
birds is decreasing. They breed in WestCentral 
Europe and in SouthEast Greenland and winter 
in Western and Southern Europe (Wetlands In
ternational, 2006). The breeding numbers in the 
Wadden Sea have increased from 128,300 pairs 
in 1991 to 155,400 pairs in 2001 (Koffijberg et 
al., 2006).

Ecology
In the Wadden Sea Blackheaded Gulls feed ex
tensively on the intertidal mudflats, but also in
land on pastures or arable fields; others frequent 
the offshore zone (Koffijberg et al., 2003). On the 
tidal flats they feed on crustaceans like shrimps 
(Crangon crangon), polychaetes such as rag

Larus ridibundus
DK: Hættemåge       D: Lachmöwe       NL: Kokmeeuw 05820

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.
















Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding: (5, 6)  184,819  153,822  3.6

Moult:     

Autumn: (7, 8, 9, 10)  349,251  461,136  10.9

Winter: (11, 12, 1, 2)  55,939  46,536  1.1

Spring: (3, 4)  98,522  152,839  3.6

Flyway population: 3,700,0004,800,000

Breeding range:
North and Western Europe, South 
Greenland

1%: 20,000
Status: Decreasing

worms (Nereis diversicolor) and molluscs such as 
the Baltic Tellins (Macoma balthica) (Dernedde, 
1993; Kubetzki and Garthe, 2003). Inland they 
take earthworms and insects, and offshore they 
forage on fish like smelt (Osmerus sp.), sprat 
 (Sprattus sp.) and herring (Clupeida sp.) (Smit 
and Wolff, 1983). During high tide Blackheaded 
Gulls roost on salt marshes, sand flats, beaches 
and inland sites. Birds from the inland often 
move to the coast to roost at night (Koffijberg 
et al., 2003).

Phenology
During late June and July local breeders initiate 
the moult in the Wadden Sea, probably joined 
by a large number of adults from the northern 
breeding range; during August the juveniles ar
rive and together they form a peak number in 

Figure 5.84
Phenology of Common 

Blackheaded Gull (mean 
bimonthly number) in the 
Northern and the Southern 

Wadden Sea during the 
periods 1987/881994/95 

and 1999/002006/07. 
Counted numbers from 

springtidecounting sites, 
no gapfilling.
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JulyAugust (Blew et al., 2005a; Meltofte et al., 
1994). During September a large part of the birds 
leave for winter areas further south and west in 
Europe. During winter only small numbers stay 
in the Wadden Sea; however, those numbers are 
probably underestimated because some birds oc
cur inland or at sea, where they are poorly cov
ered by the counts. In March, spring migration 
starts and numbers increase up to early April; 
thereafter the numbers are stable and over
all much smaller than during autumn. Counted 
spring numbers are smaller than the breeding 
numbers, thus it is assumed that only some lo
cal breeders and nonbreeding individuals are 
covered by the counts, while e.g. birds already 
present in the breeding colonies are missed.

Phenology changes had occurred during au
tumn in the Southern Wadden Sea with a delay of 
the peak numbers from August to September be
tween 1987/881994/95 and 1999/002006/07 
(Fig. 5.84); other changes are not apparent.

Distribution
Blackheaded Gull is distributed all over the 
Wadden Sea, with highest numbers in Nied
ersachsen and The Netherlands (Fig. 5.85). De
creases occurred between 1987/881994/95 
and 1999/002006/07 especially in Denmark 
and SchleswigHolstein. Here, during autumn, 
decreasing numbers were recorded in nine and 
during spring in eight subareas and in three and 
four of these the decreases were significant in 
both seasons. Stable or increasing numbers were 
found in Niedersachsen and The Netherlands, al
though none were statistically significant. 

Figure 5.85
Distribution of Common 
Blackheaded Gull in the 
Wadden Sea during autumn 
(JulyOctober) and spring 
(MarchApril) for the peri
ods1987/881994/95 and 
1999/002006/07. Changes 
between the two periods 
are indicated (colours) and 
numbers are given for the 
late period (bars). Asterisks 
indicate statistical signifi
cant differences in numbers 
(P <0.05). 
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Numbers
During autumn in the Northern Wadden Sea, 
peak numbers of 140,000 birds occurred dur
ing 1999/002006/07 and only 125,000 during 
1987/881994/95. Larger numbers were recorded 
in the Southern Wadden Sea during recent years 
with 359,000 birds present and only 249,000 
during the former period (Appendix 1). The num
bers decrease considerably during winter, how
ever. In mild winters up to 12,000 individuals 
may be present in the Northern and some 45,000 
in the Southern Wadden Sea. During spring the 
numbers increase continuously to 50,000 birds in 
the Northern and 97,000 in the Southern Wad
den Sea. Locally, large numbers of Blackheaded 
Gulls were recorded during autumn and spring in 
Groningse KustRottum, NL (34,700 and 9,500), 
TexelVlieland, NL (34,600 and 11,400), Friese 
Kust OostAmeland, NL (27,700 and 5,100) and 
in Mittlere Ostfriesische Inseln und Küste, NDS 
(23,300 and 6,700), based on average numbers 
recorded.

The overall trend is decreasing for the Black
headed Gull’s numbers in the Wadden Sea dur
ing both the long (21 years) and the short term 
(10 years) (Fig. 5.86). The same trend is found for 
both periods in SchleswigHolstein; in the other 
regions of the Wadden Sea, numbers fluctuate 
more, but trends are stable. 

Summary
The Trilateral counts cover a large part of the 
Blackheaded Gull numbers actually using the 
Wadden Sea, at least during autumn. However, 
some of the birds occur offshore, inland, at har
bours or landfills where they are not counted. 
During spring, birds in breeding colonies are also 
not covered. However, for the 10% of the popu
lation that can be recorded in the Wadden Sea, 
the overall trend is decreasing for both the short 
and the long term. Recent surveys reports stable 
numbers in Denmark, fluctuations in Germany, 
and decreasing numbers in The Netherlands 
(Laursen and Frikke, 2006: Blew et al., 2005b; 
van Roomen et al., 2007).

Figure 5.86
Trends of Common 

Blackheaded Gull in the 
International Wadden Sea 
(WS) and the four regions 

1987/19882007/2008; dots 
represent annual aver

ages; trendline calculated 
by Trendspotter (solid line) 
together with the ± 95 % 
confidence limits (dotted 

line).
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5.32 Common Gull

Population
Common Gulls breed in North Europe from Ice
land to the White Sea, and winter in Europe to 
North Africa. The population counts 1,200,000
2,250,000 birds and is probably decreasing 
(Wetlands International, 2006). About 13,800 
pairs breed in the Wadden Sea in 2001, and the 
number had doubled since 1991 (Koffijberg et al., 
2006).

Ecology
Only up to 13% of the Common Gull population 
uses the Wadden Sea (Blew et al., 2007). How
ever, a larger part of the population may use the 
regions of the Wadden, but the birds occur inland 
and offshore and are therefore not included in 
the counts. Common Gulls feed in the  intertidal 

Larus canus
DK: Stormmåge     D: Sturmmöwe     NL: Stormmeeuw05900

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.






 






Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding: (5, 6, 7)  21,475  81,687  4.8

Moult:     

Autumn: (8, 9, 10)  121,614  225,017  13.2

Winter: (11, 12, 1, 2)  84,194  105,907  6.2

Spring: (3, 4)  89,024  61,603  3.6

Flyway population: 1,200,0002,250,000
Breeding range: North Europe (Iceland to White Sea)
1%: 20,000
Status: Decreasing?

zone, taking molluscs, crustaceans and poly
chaetes (Dernedde, 1993; Kubetzki and Garthe, 
2003) but may also frequent agricultural areas. 
Occasionally, they steal food from other spe
cies, e.g. Blackheaded Gull, Lapwing and Golden 
Plover. Common Gulls are not as common in har
bours, at sewage plants and landfills as the other 
gull species (Smit and Wolff, 1983). During high 
tide they roost on beaches, high sands and along 
the outer edges of salt marshes. Inland birds also 
roost in the Wadden Sea during night.

Phenology
Adult birds from local colonies and breeding ar
eas in Scandinavia and the Baltic arrive in the 
Wadden Sea in July and peak numbers occur in 
August when the juveniles arrive (Blew et al., 
2005a; Meltofte et al., 1994). Thereafter the 

Figure 5.87
Phenology of Common Gull 
(mean bimonthly number) 
in the Northern and the 
Southern Wadden Sea dur
ing the periods 1987/88
1994/95 and 1999/00
2006/07. Counted numbers 
from springtidecounting 
sites, no gapfilling.
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numbers decrease, although considerable migra
tion still occurs through Denmark and the Baltic 
during October and November. These are birds 
which apparently do not stage in the Wadden 
Sea, but only pass it en route to more westerly 
wintering grounds. Numbers in the Wadden Sea 
increase towards January, probably due to in
fluxes of inland birds, leaving arable fields during 
cold periods (Meltofte et al., 1994). The spring 
migration takes place from late February on, 
and birds leave for the Scandinavian breeding 
grounds in the second half of March and April. 
Numbers are low in spring compared to autumn, 
partly due to a large proportion of birds feeding 
inland while moulting their body feathers (Melt
ofte et al., 1994).

In both the Northern and especially in South
ern Wadden Sea the Common Gulls autumn peak 
occurred earlier in the 1999/002006/07 period 
compared to the early period 1987/881994/95 
(Fig. 5.87), and birds also stayed longer during 
autumn in the late compared to the early period. 
However, during spring there are no clear differ
ences in phenology between the periods.

Distribution
The Common Gull is distributed in almost all 
Wadden Sea subareas, and especially large 
numbers are recorded in The Netherlands during 
autumn (AugustOctober), while during spring 
the distribution is somewhat more even (March
April) (Fig. 5.88). However, changes occurred be
tween 1987/881994/95 and 1999/002006/07: 
during autumn a few, not significant, increases 
occurred in Niedersachsen, and decreases are 
recorded in six subareas in SchleswigHolstein 
of which three are significant. During spring, in
creases occur in five subareas, and one of these, 
in The Netherlands, is significant. Of decreases 
found in three subareas, one is significant and 
situated in SchleswigHolstein. 

Figure 5.88
Distribution of 

Common Gull in the Wad
den Sea during autumn 

(AugustOctober) and spring 
(MarchApril) for the peri
ods1987/881994/95 and 

1999/002006/07. Changes 
between the two periods 

are indicated (colours) and 
numbers are given for the 

late period (bars). Asterisks 
indicate statistical signifi

cant differences in numbers 
(P <0.05). 
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Figure 5.89
Trends of Common Gull in 
the International Wad
den Sea (WS) and the 
four regions 1987/1988
2007/2008; dots represent 
annual averages; trendline 
calculated by Trendspotter 
(solid line) together with the 
± 95 % confidence limits 
(dotted line).

Numbers
The autumn mean peak number of Common Gulls 
is 63,00065,000 birds in both the Northern and 
Southern Wadden Sea during the early period. 
In the Southern Wadden Sea those numbers in
crease to some 180,000 in the late period mainly 
on account of The Netherlands  (Appendix 1). The 
numbers decrease to 30,000 during winter in the 
Northern Wadden Sea and further decrease to
wards spring, while in the Southern Wadden Sea 
winter numbers are still as high as 86,000, con
siderably decreasing to some 34,000 in spring. 
Subareas with large numbers of Common Gulls 
were during autumn and spring TexelVlieland, 
NL (19,00 and 8,500), and during autumn in 
Friese Kust OostAmeland, NL (22,200) and 
Groningse KustRottum, NL (20,200), based on 
average numbers recorded.

The overall trend in Common Gull numbers is 
stable during both the long (21 years) and the 
short term (10 years) (Fig. 5.89). However, the 
trends vary between the four Wadden Sea parts 
and between periods. For both periods, trends 
decrease in SchleswigHolstein and are stable in 
Denmark. However, in The Netherlands the long
term trend increases, while the shortterm trend 
is stable.

Summary
Some 13% of the population of Common Gull 
uses the Wadden Sea, but the counts do not cover 
the species properly because a large part of the 
birds feed inland and only roost in the Wadden 
Sea at night and are therefore not completely 
covered by the counts. The overall trend is stable 
for both the short and long term. Reports show 
increasing trends in The Netherlands and in Den
mark, but decreasing trend in Germany (Laursen 
and Frikke, 2006; Blew et al., 2005b; van Roomen 
et al., 2007).
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5.33 Herring Gull

Population
Two populations of Herring Gulls breed in Eu
rope, one (L. a. argentatus) in the northern part in 
Denmark, Fennoscandia and Northern Russia to 
Kola Peninsula and the other one (L. a. argenteus) 
in the northwestern part from Iceland, Ireland, 
Britain and Germany to NorthWestern France. 
According to Wahl et al. (2007), L. l. argentatus 
are breeding in Eastern Germany and L. l. argen-
teus in Western Germany. Thus L. l. argenteus is 
the subspecies that is breeding in the Wadden 
Sea, but it is not clear whether this also includes 
the Danish part. The northern population counts 
1.73.6 million birds and is increasing. It winters 
in Northern and Western Europe. The northwest
ern population is smaller, 560,000620,000 birds 
and is decreasing. It winters in North Western 

Larus argentatus
 DK: Sølvmåge D: Silbermöwe NL: Zilvermeeuw 05920

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.

















Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding: (5, 6)  167,512  86,286  3.3

Moult:     

Autumn: (7, 8, 9, 10)  238,933  154,810  7.3

Winter: (11, 12, 1, 2)  167,512  154,810  5.8

Spring: (3, 4)   113,584  4.3

Flyway population:
Larus a. argentatus: 1,700,0003,600,000 
Larus. a. argenteus: 560,000620,000

Breeding range:

Larus a. argentatus: Denmark and 
Scandinavia to Kola Peninsula 
Larus. a. argenteus: North Atlantic Sea 
(Iceland to NW France)

1%:
Larus a. argentatus: 20,000 
Larus. a. argenteus: 20,000

Status:
Larus a. argentatus: Increasing 
Larus. a. argenteus: Decreasing 

Europe south to Northern Iberia (Wetlands Inter
national, 2006). The breeding population in the 
Wadden Sea in 2001 was 78,700 pairs, which 
decreased from 89,500 pairs in 1991 (Koffijberg 
et al., 2006). 

Ecology
A small proportion of the Herring Gulls forage 
in natural habitats in the Wadden Sea, such as 
beaches, outer parts of the tidal flats along the 
borders of gullies and creeks. The main propor
tion feeds on waste from commercial fishery, 
landfills and on garbage in cities and harbours. 
They also feed inland on arable fields. The main 
food items are marine invertebrates such as 
Mytilus, Carcinus and Asterias, together with fish 

Figure 5.90
Phenology of Herring Gull 

(mean bimonthly number) 
in the Northern and the 

Southern Wadden Sea dur
ing the periods 1987/88

1994/95 and 1999/00
2006/07. Counted numbers 
from springtidecounting 

sites, no gapfilling.
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such as Clupeids, Gadids and flatfish (Dernedde, 
1993; Kubetzki and Garthe, 2003). The Herring 
Gulls roost during high tide on beaches and high 
sands. Birds from both offshore and inland fly to 
the Wadden Sea to roost during night (Smit and 
Wolff, 1983).

Phenology
Autumn migration through the Wadden Sea 
takes place during July to October (Blew et al., 
2005a). In July the local breeders mix with large 
numbers of immigrants from Scandinavia and 
from the Baltic during AugustSeptember. Num
bers decrease until December, and the winter 
numbers are pretty stable. However, during se
vere winters numbers in the Danish Wadden Sea 
decrease while those in The Netherlands increase 
(Meltofte et al., 1994). Spring migration starts 
in March; thereafter numbers are rather stable 
from April to June, representing the local breed
ers and immature birds.

The Herring Gull shows some changes in phe
nology during autumn; in the Northern Wadden 
Sea the autumn peak occurred earlier and the 
birds stayed somewhat longer in the 1987/88
1994/95 compared to 1999/002006/07. In the 
Southern Wadden Sea, a short autumn peak oc
curs in the late period which did not exist during 
the early period (Fig. 5.90). During spring, peak 
numbers in the Northern Wadden Sea were ear
lier during the first compared to the late period, 
when the increase only takes place in late April. 
Thus in the Northern Wadden Sea the Herring 
Gulls’ staying time during the whole year has de
creased from the early to the late period, while 
no clear changes had occurred in the Southern 
Wadden Sea (more birds during autumn and less 
during spring).

Distribution
Herring Gulls are distributed in almost all parts 
of the Wadden Sea, with most birds in autumn 
and spring in The Netherlands, Niedersach
sen and Denmark (Fig. 5.91). Marked decreases 
had occurred in distribution between 1987/88
1994/95 and 1999/002006/07 with decreasing 
numbers in autumn and spring in 16 subareas 
of which eight were significant in autumn and 
four in spring. These subareas were situated in 
The Netherlands, Niedersachsen and Schleswig
Holstein (Fig. 5.91). Stable or increasing numbers 
were found in three and five subareas, although 
neither of these was statistically significant.

Figure 5.91
Distribution of Herring Gull 
in the Wadden Sea during 
autumn (JulyOctober) and 
spring (MarchApril) for the 
periods1987/881994/95 
and 1999/002006/07. 
Changes between the two 
periods are indicated (col
ours) and numbers are given 
for the late period (bars). 
Asterisks indicate statistical 
significant differences in 
numbers (P <0.05).
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Figure 5.92
Trends of Herring Gull in the 

International Wadden Sea 
(WS) and the four regions 

1987/19882007/2008; dots 
represent annual aver

ages; trendline calculated 
by Trendspotter (solid line) 
together with the ± 95 % 
confidence limits (dotted 

line).

Numbers
During autumn some 83,000 Herring Gulls 
were recorded in the early period in the North
ern Wadden Sea decreasing to 67,000 in the 
late period, while in the Southern Wadden Sea 
almost 150,000 are recorded in both periods 
 (Appendix 1). Maximum numbers decrease to
wards spring when 43,000 are recorded in the 
Northern and 48,000 in the Southern Wadden 
Sea in the late period. Locally, large Herring 
Gulls numbers were recorded during autumn and 
spring in TexelVlieland, NL (15,400 and 9,000), 
Terschelling, NL (10,700 and 9,400) and during 
spring in LangliHo Bight, DK (7,100) and Fanø
Sneum, DK (6,400), based on average numbers.

The overall trend for the Herring Gull’s num
bers is decreasing during both the long (21 years) 
and the short term (10 years) (Fig. 5.92). These 
overall trends are compositions of stable trends 
in Denmark in both periods and decreasing trends 
in the other Wadden Sea regions.

Summary
Up to 8% of the Herring Gull population is 
 covered by the counts in the Wadden Sea. How
ever, a much higher part of the population uses 
the Wadden Sea but is not covered by the sur
veys because birds either feed offshore or inland 
e.g. at landfills. The overall trend is decreasing, 
which is also supported by recent counts in Ger
many and The Netherlands, but stable in Den
mark (Blew et al., 2005b; Laursen and Frikke, 
2006; van Roomen et al., 2007).

Species Accounts

Photo: Gundolf Reichert
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5.34 Great Black-backed Gull

Population
The Great Blackbacked Gull breeds along the 
coasts of countries bordering the NorthEastern 
Atlantic Ocean, and winters in the same range 
south to the Iberian Peninsula. The population 
counts 330,000540,000 birds and is increas
ing (Wetlands International, 2006). Only 27 pairs 
bred in the Wadden Sea in 2001 (Koffijberg et 
al., 2006).

Ecology
The Great Blackbacked Gull mostly uses the 
Wadden Sea for roosting on beaches, high sands 
in the outer parts of the Wadden Sea and on 
some occasions also on inland areas (Koffijberg 
et al., 2003). They forage offshore to a considera
ble degree by taking discharge from fishing boats 

Larus marinus
DK: Svartbag     D: Mantelmöwe     NL: Mantelmeeuw06000

Region Overall trends
shortterm 10 years longterm 21 years

WS
DK
SH
NDS/HH
NL

For details see species account Cormorant.











Seasons (month no.) 
Early period

1987/881994/95
Late period  

1999/002006/07 % of flyway population 
1999/002006/07

mean of 3 maximum estimates

Breeding: (6,7)  2,051  3,673  0.8

Moult:     

Autumn: (8, 9, 10)  12,651  11,627  2.6

Winter: (11, 12, 1, 2)  9,070  10,659  2.4

Spring: (3, 4, 5)  7,570  12,622  2.9

Flyway population: 330,000540,000

Breeding range:
North East Atlantic (Iceland east to the 
White Sea and south to NW France)

1%: 4,400
Status: Increasing

(Kubetzki and Garthe, 2003). They also feed in 
harbours and at landfills, taking fish and garbage 
respectively.

Phenology
Numbers in the Wadden Sea start to increase in 
July, but the autumn peak occurs between Sep
tember and November when both adult and ju
venile birds arrive from North Scandinavia and 
Russia. They moult from July until NovemberDe
cember whereafter they depart to stay offshore 
or move to more westerly winter quarters (e.g. 
the British Isles) (Blew et al., 2005a; Meltofte et 
al., 1994). Relatively high numbers of birds win
ter in the Wadden Sea, and a peak of birds occurs 
in JanuaryFebruary; by March they have left 
for the breeding grounds. During the following 
months oversummering nonbreeders remain 

Figure 5.93
Phenology of Great 
Blackbacked Gull (mean 
bimonthly number) in the 
Northern and the Southern 
Wadden Sea during the 
periods 1987/881994/95 
and 1999/002006/07. 
Counted numbers from 
springtidecounting sites, 
no gapfilling.
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and numbers are low and stable.
In 1987/881994/95 in the Northern Wad

den Sea the Great Blackbacked Gulls had a 
pronounced peak during autumn after which 
numbers decreased continuously; during 
1999/002006/07 the peak more or less disap
peared but birds stay longer during autumn and 
winter (Fig. 5.93). In the Southern Wadden Sea, 
no clear changes had occurred. 

Species Accounts

Photo: Thorsten Krüger
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Numbers
Of all gull species, the Great Blackbacked 

Gulls have the lowest numbers in the Wadden 
Sea. During autumn, the peak occurrences were 
5,900 in the Northern and 8,300 in the Southern 
Wadden Sea (Appendix 1). While those numbers 
continuously decrease in the Northern Wadden 
Sea towards spring, they stay at a relatively high 
level in the Southern parts, sometimes with up to 
7,100 individuals in winter and 10,400 in spring. 
Local subareas with most birds were Texel
Vlieland, NL (2,200), Terschelling, NL (1,200) and 
FanøSneum, DK (700), based on average num
bers.

The overall trends are decreasing during 
the long (21 years) and short term (10 years) 
(Fig. 5.94). These trends were also found in the 
 SchleswigHolstein and Niedersachsen Wadden 
Sea, but in The Netherlands and Danish parts 
they were fluctuating and stable during the long 
and short term respectively.

Summary
The waterbird counts only include a small part of 
the Great Blackbacked Gulls, since many birds 
use harbours and offshore areas not covered by 
the counts. The trends are decreasing or sta
ble, a result which is supported by results from 
both Germany and The Netherlands (Blew et al., 
2005b; van Roomen et al., 2007).

Figure 5.94
Trends of Great Black
backed Gull in the Interna
tional Wadden Sea (WS) and 
the four regions 1987/1988
2007/2008; dots represent 
annual averages; trendline 
calculated by Trendspotter 
(solid line) together with the 
± 95 % confidence limits 
(dotted line).
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6. Overviews on Trends and Changes in Distribution or Phenology

6.1 Trends over 21 years
Trends are calculated for 34 migratory species; 
although data from the Common Eiders obtained 
from aerial counts during winter are only avail
able since 1993 (for the last 16 years), they are 
included for completeness (Table 6.1). The trend 
information is given for the entire Wadden Sea 
and also for the four Wadden Sea regions for 
both the 21 year (longterm) and the 10 year 
(shortterm) period. In the species account chap
ters, all the trends for the four Wadden Sea parts 
are presented, thus here we will only give a sum
mary of the trends for the entire Wadden Sea. 

Table 6.1
Trends for 34 waterbird 

species for the Wadden Sea 
and its four regions (Den
mark, SchleswigHolstein, 

Niedersachsen and The 
Netherlands) for 21 years 

and 10 years. 
++ Strong increase,

+ moderate increase,
0 stable,

 moderate decrease,
 strong decrease

(see methods).
*Covered only after 1993. 

21 years trends 10 years trends

Species WS  DK  SH  LS  NL  WS  DK  SH LS  NL

Great Cormorant ++ ++ ++ ++ ++ 0 F + + 0

Spoonbill ++ ++ ++ ++ ++ ++ ++ ++ ++ ++

Barnacle Goose ++ ++ ++ + ++ + + + F +

Brent Goose 0 0   0 0 F 0  0

Shelduck  +   0 0 ++   0

Wigeon 0 + 0 0  0 + 0  

Teal  0 0  F 0 + 0 F F

Mallard       + 0  

Pintail + F 0 0 + + + + F +

Shoveler 0 ++ +  0 0 ++ +  0

Common Eider*   F F 

Oystercatcher  +     0   

Avocet       F 0  

Ringed Plover + 0 +  + +  +  +

Kentish Plover   0     0  F

Golden Plover     0     

Grey Plover 0 + 0  + 0 0 0  +

Lapwing 0 0 0 0 + 0 0 0 0 F

Knot 0 +  0 0 0 ++  + 0

Sanderling + + 0 0 ++ + + F 0 ++

Curlew Sandpiper + F +  F + F +  F

Dunlin 0   0 + 0   0 +

Ruff     0     0

Bartailed Godwit + 0  0 + + +  0 +

Whimbrel   0  + 0  0  F

Curlew 0 ++  0 + 0 ++  0 +

Spotted Redshank  F  0   F  0 

Redshank 0 0   + 0 F 0  +

Greenshank 0 0  0 + 0   0 F

Turnstone 0 0 + + 0 +  + + +

Blackheaded Gull     0     0

Common Gull 0 0  0 +  0   

European Herring Gull  0     0   

Great Blackbacked Gull  0   0  F   F

For the 21 year period in the Wadden Sea, 
three species show strong increases, five spe
cies moderate increases, 12 species are stable, 
12 species show moderate decreases and one 
species a strong decrease (Eider excluded). For 
the 10 year period, one species shows a strong 
increase, seven species moderate increases, 14 
species were stable, 11 species show moderate 
and one species strong decreases.
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6.2 Change in geographical 
distribution

For 27 species, changes in distribution are pre
sented between the periods 1987/881994/95 
and 1999/002006/07; detailed descriptions are 
to be found in the species accounts. For the sev
en remaining species no maps are shown, either 
because of the small numbers of these species 
or because no trilateral data are available (e.g. 
Common Eider). For the 27 species, maps are giv
en for the seasons with highest numbers, and for 
the most numerous species maps are also added 
for other seasons. 

To get an overview of the distribution chang
es, the number of species showing significant in
creases or decreases between 1987/881994/95 
and 1999/002006/07 are aggregated for the 
following species or species groups: Cormorant, 

 Denmark SchleswigHolstein Niedersachsen/Hamburg The Netherlands

Subarea no. Habitat 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

Cormorant Sea 1 1 1 1 1 1 1 1 1

Bar. Goose Sat 1 1 1

Brent Goose Tid/Sal 1 1 1 1

Shellduck Tid 1 1 1 1 1 1 1 1

Wigeon Tid 1 1 1 1

Teal Tid/Sal 1 1 1

Mallard Tid/Sal 1 1 1 1 1 1 1

Pintail Tid/Sal 1 1 1 1

Shoveler Tid/Sal 1 1 1

Oystercatcher Tid 1 1 1 1 1 1 1 1 1 1 1 1

Pied Avocet Tidl 1 1 1 1 1 1

Ring. Plover Tid

Golden Plover Tid 1 1 1 1 1

Grey Plover Tid 1 1 1 1

Lapwing Tid 1 1

Red Knut Tid 1 1 1 1 1 1

Sanderling Tid 1 1 1

Dunlin Tid 1 1 1 1 1 1 1

Bart. Godwit Tid 1 1 1 1

Curlew Tid 1 1 1 1 1

Spot. Redshank Tid/Sal 1

Redshank Tid 1 1 1 1 1 1 1 1 1

Greenshank Tid 1 1 1 1

Turnstone Tid 1

Blackh. Gull Tid 1 1 1 1

Common Gull Tid 1 1 1

Herring Gull Tid        1  1  1 1     1  1       1  1

Total sums Sea 1 1 1 1 1 1 1 1 1

Tidal 3 1 1 10 2 10 4 12 2 12 5 3 5 1 8 6 2 1 1 1 1

 Saltm 1   1 4  1  1    2  1  1 2   1  1 1    1

Table 6.2
Number of species showing 
significant increases or de
creases in each subarea (no. 
129) in the Wadden Sea 
between 1987/881994/95 
and 1999/002006/07. The 
species’ preferred feed
ing habitat is indicated as 
follows: sea, tidal flat (tid), 
saltmarsh (sal)), together 
with the tidal amplitude for 
each subarea. (light blue 
12 m, medium blue 23 m, 
dark blue 34m). 

geese together with Shelduck, dabbling ducks, 
waders and gulls (Table 6.2). The result shows 
that Cormorant increases at all parts. For geese 
and Shelduck (3 species) all species are decreas
ing in SchleswigHolstein and Niedersachsen, 
increasing and decreasing species was found in 
the Danish and only increasing species in the 
Dutch  parts. For dabbling ducks (5 species) in 
The  Netherlands and in the Danish parts, more 
species are increasing than decreasing. But all 
species are decreasing in SchleswigHolstein and 
Niedersachsen. This result, with all species de
creasing both in SchleswigHolstein and Nieder
sachsen, is also more pronounced with regard to 
the numerous wader species (19 species). For the 
gulls (3 species), decreases dominate in all four 
parts of the Wadden Sea (Table 6.2). Two species 
were excluded from this analysis, the Spoonbill 
due to small numbers (except for The Nether

Overviews
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lands), and the Common Eider, since it was only 
counted for part of the period. 

6.3 Change in phenology
In the species account chapter, changes in phe
nology between period 1987/881994/95 and 
1999/002006/07 are presented for each species. 
For an overview, here the median date for all spe
cies (>1,000 individuals) is estimated. The me
dian date is the date that 50% of the individuals 
of a species (in a season) are counted, and to 
calculate that date, 1 July is set as day number 
one during the autumn, and likewise 1 January 
is day one of the spring season. The median date 
is estimated for autumn and spring and for the 
Northern and Southern Wadden Sea, respectively 
(Table 6.3). 

An overview for changes in phenology for all 
species is shown in Table 6.3. For species that 

consist of only one population, these changes can 
be considered as reliable changes that are caused 
by an earlier or later passage of the species’ in
dividuals in the Wadden Sea. But for species that 
consist of two or more subpopulations these 
changes are not necessarily caused by pheno
logy changes. They can be due to an increase or 
decrease in one or both of the subpopulations. 
To avoid drawing wrong conclusions, we only 
consider the species which have one population 
passing the Wadden Sea. In addition we only 
comment on species showing changes of three 
days (arbiter chooses) or more between the first 
(1987/881994/95) and late (1999/002006/07) 
period.

During autumn in the Northern and Southern 
Wadden Sea six and eight species respectively 
show a later median date for their passage when 
the early period is compared to the late period 
(Table 6.3). For the same periods 11 and eight spe

 Autumn  Spring 

No Sub
pop.

Northern Wadden Sea Southern Wadden Sea Northern Wadden Sea Southern Wadden Sea
87/88
93/94

99/00
05/06

Diff.
 

87/88
93/94

99/00
05/06

Diff.
 

87/88
93/94

99/00
05/06

Diff.
 

87/88
93/94

99/00
05/06

Diff.
 

Great Cormorant 1 59.4 52.9 6.5* 42.0 57.7 15.7* 149.8 155.6 5.8* 154.1 154.9 0.8
Barnacle Goose 1 121.6 121.3 0.3 132.9 132.4 0.5 70.4 107.1 36.7* 75.6 86.4 10.8*
DarkB. Brent Goose 1 109.9 111.9 2.0* 118.8 119.6 0.8* 111.1 109.5 1.6* 107.2 104.2 3.0*
Common Shelduck 1 67.0 95.6 28.6* 104.1 110.5 6.4* 38.4 43.7 5.3* 48.3 53.8 5.5*
Eurasian Wigeon 1 118.7 116.8 1.9* 131.3 133.2 1.89* 46.5 49.6 3.1* 39.1 39.9 0.8
Common Teal 1 104.1 101.3 2.9* 103.5 122 18.5* 75.7 83.9 8.2* 75.5 79.2 3.7*
Mallard 1 112.5 108.5 4.0* 124.9 126.1 1.2* 30.5 47.3 16.8* 32.1 41.7 9.6*
Northern Pintail 1 102.7 106.6 3.9* 117.3 122.7 5.4* 49.8 66.5 16.7* 59.7 53.5 6.2*
Northern Shoveler 1 102.2 105.6 3.4* 74.0 109.6 35.6* 93.8 114.3 20.5* 110.8 99.1 11.7*
Oystercatcher 1 88.5 94.6 6.1* 100.5 91.9 8.6* 65.6 66.1 0.5 54.9 55.5 0.6
Pied Avocet 1 49.8 41.8 8.0* 95.4 90.4 5.0* 115.7 140.1 24.4* 99.9 103.2 3.3*
Great Ringed Plover 3 58.7 58.7 0.0 66.1 61.3 4.8* 135.1 141.1 6.0* 125.7 141.1 15.4*
Golden Plover 3 91.2 99.3 8.1* 118.7 110.9 7.8* 100.0 88.9 11.1* 84.7 79.2 5.5*
Grey Plover 1 72.1 86.3 14.2* 92.8 81 11.8* 120.4 126.3 5.9* 121.2 124.6 3.4*
Northern Lapwing 1 89.7 101.8 12.1* 104.5 117.8 13.3* 86.7 91.0 4.3* 60.4 64.7 4.3*
Red Knot 2 64.1 54.9 9.2* 111.7 74.9 36.8* 104.3 115.8 11.5* 91.7 106.6 14.9*
Sanderling 1 73.8 88.9 15.1* 45.4 73 27.6* 136.2 134.3 1.9* 134.0 140.1 6.1*
Curlew Sandpiper 1 44.2 40 4.2*
Dunlin 1 78.1 77.3 0.8* 91.7 86.1 5.6* 107.6 106.2 1.4* 107.0 101.2 5.8*
Ruff 1 36.2 43.6 7.4* 127.5 127.8 0.3
Bartailed Godwit 2 71.1 62.5 8.6* 57.7 56.6 1.1* 114.0 127.0 13.0* 124.1 123.0 1.1*
Eurasian Curlew 1 66.2 81.4 15.2* 82.4 76.7 5.7* 62.9 61.3 1.6* 58.8 64.7 5.9*
Spotted redshank 1 55.1 44.8 10.3* 31.4 22.5 8.9* 130.8 158.1 27.3* 130.5 132.0 1.5*
Common Redshank 4 55 47.9 7.1* 64.8 52 12.8* 99.3 117.1 17.8* 94.1 109.4 15.3*
Common Greenshank 1 42.5 38.5 4.0* 47.0 39.3 7.7* 126.8 127.5 0.7 126.9 128.0 1.1*
Ruddy Turnstone 2 61.4 74.6 13.2* 63.7 72.8 9.1* 123.7 129.5 5.8* 95.2 118.7 23.5*
Blackheaded Gull 1 46.1 47.4 1.3* 48.6 55.6 7.0* 135.0 141.0 6.9* 114.2 115.4 1.2*
Common Gull 1 61 66.1 5.1* 45.7 53.6 7.9* 79.3 80.2 0.9 57.6 73.1 15.5*
Herring Gull 2 66.8 69.1 2.3* 77.9 68.5 9.4* 107.4 112.6 5.2* 107.7 89.6 18.1*
Great Blackb. Gull 1 72.9 83.3 10.4*    79.1 62.5 16.6*    
All species
Median data ealier () 12 13 6 7
Median date later (+) 16 13 19 17
No change 2  1  4  3
Species with one poulation and changes ≥ 3 days
Medial data ealier () 6 8 1 4
Medial date later (+) 11 8 12 10

Table 6.3
Median date and differ
ences (number of days) 

for 30 waterbird spe
cies during autumn and 

spring in the Northern 
and Southern Wadden Sea 
between1987/881994/95 

and 1999/002006/07. 
Results are also shown for 

species showing changes of 
three days or more. * P<0.05 
(KolmogorovSmirnov two

sample test).

Overviews
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cies, respectively, pass earlier in the late period. 
These changes are not considered to represent a 
general trend in the species passage through the 
Wadden Sea since the number of species show
ing earlier and later passage is about the same 
size. During spring in the Northern and Southern 
Wadden Sea the median date of one and four 
species, respectively, shows an earlier passage in 
the late compared to the early period. However, 
twelve and ten species respectively show a later 
passage through the Wadden Sea during the 
same periods. Thus during spring more species 
in the Southern and Northern Wadden Sea pass 
later through the area in the late period than in 
the early period (in total 5 observations versus 22 
observations). 

6.4 Numbers in relation to 
flyway numbers

Figure 6.1
Proportions of flyway popu
lations with regard to esti
mated numbers (Wetlands 
International 2006). 

proportion of �yway population (1999/2000-2006/2007) in %
0 10 20 30 40 50 60 70 80 90 100

Knot* (466,215)
Brent Goose (199,588)

Dunlin (1,153,879)
Barnacle Goose (352,544)

Shelduck (245,723)
Grey Plover (148,681)

Bar-tailed Godwit (347,958)
Avocet (38,932)
Pintail (31,671)

Oystercatcher (506,709)
Curlew (323,911)

Redshank (84,218)
Sanderling (36,770)

Spotted Redshank (20,491)
Wigeon (331,807)

Shoveler (8,082)
Ringed Plover (34,702)

Spoonbill (1,837)
Common Gull (225,017)
Golden Plover (120,393)

Greenshank (25,971)
Bl-headed Gull (461,136)

Teal (43,080)
Turnstone (11,045)

Herring Gull (193,292)
Cormorant (25,152)

Mallard (156,239)
Gr.Bl-backed Gull (12,622)

Lapwing (117,082)
Whimbrel (3,857)

Curlew Sandpiper (13,544)
Kentish Plover (0,698)

Ruff (5,282)

* For the Knot maximum numbers may be composed of two biogeographical populations and thus 
exceed the proportion if only related to the larger population (Ramsar Convention Bureau 1988)

Importance of the Wadden Sea 
Nine of 34 species utilize the Wadden Sea with 
more than 50% of their total population at some 
time in the yearly cycle. For an additional 13 
species, between 10% and 50% of their flyway 
populations are present. Of the remaining 11 
species, all but the Ruff fulfil the 1% criterion of 
international importance (Fig. 6.1). 

The following discussion pursues a broad ap
proach. It takes a look at the patterns of numbers 
and trends of waterbirds using the international 
Wadden Sea and presents an assessment of the 
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reliability of the results. The question is, whether 
the current monitoring program plus the data 
exchange and analyses performed well enough 
to document the population development of the 
migratory waterbirds in the international Wad
den Sea in a way which will finally contribute 
to a better understanding of the species’ occur
rence and their protection.

7.1 Trends
When analysing the bird numbers using the 
trends as a calculation tool, it should be men
tioned that the numbers used in the calculation 
are a summation of monthly bird numbers over 
the entire year and not of peak numbers during 
autumn or spring. This has the advantage that 
trend results are not based on a small set of data, 
e.g. an autumn peak number that could have been 
influenced by poor weather conditions during 
some years. On the other hand, it could indicate 
that a species has an overall declining trend if its 
numbers and trends during autumn are stable, 
but its numbers in spring are low during recent 
years simply because – as seen for some North 
European species – parts of the population seem 
to overfly the Wadden Sea during spring without 
any staging period. Another example could be 
that a species simply shortens its staging time in 
the Wadden Sea. In both these examples a spe
cies can have a decreasing trend, but 

the species numbers have not necessarily 1. 
decreased;
the decreasing numbers have not necessar2. 
ily anything to do with the Wadden Sea’s 
habitat or food quality; and 
the decreasing numbers do not correspond 3. 
to a lower population size for the entire fly
way population. 

In conclusion, the trend analyses have to be 
used with some caution, and the species maxi
mum numbers for autumn and spring should also 
be taken into account. 

Species trends in the entire Wadden Sea and 
in its four regions are shown in Table 6.1. 
From this it appears that for the entire Wad
den Sea and for the 21 years period (Eider ex
cluded) 8 species show strong or moderate in
creases: Great Cormorant, Eurasian Spoonbill, 
Barnacle Goose, Northern Pintail, Great Ringed 
Plover, Bartailed Godwit, Sanderling and Curlew 
Sandpiper; 12 species are stable: Brent Goose, 
Eurasian Wigeon, Northern Shoveler, Northern 
Lapwing, Red Knot, Dunlin, Grey Plover, Eurasian 
Curlew, Common Redshank, Common Green

7. Discussion

shank, Ruddy Turnstone and Common Gull; and 
13 species show – mostly moderate – decreases: 
Common Shelduck, Common Teal, Mallard, Eura
sian Oystercatcher, Pied Avocet, Kentish Plover, 
European Golden Plover, Ruff, Whimbrel, Spotted 
Redshank, Blackheaded Gull, European Herring 
Gull and Great Blackbacked Gull. 

When focusing on the species that show the 
same longterm trend in the entire Wadden Sea 
and in all parts of it, 3 species show increases, 
even mostly strong increases: Great Cormorant, 
Eurasian Spoonbill, Barnacle Goose; while 2 spe
cies show decreases: Mallard and Pied Avocet. 
For all the other species (28 out of 33) differ
ent trends exist in the different regions of the 
Wadden Sea compared to the entire Wadden 
Sea. If we firstly consider those species that have 
three or four similar trends in the Wadden Sea 
and its different parts, two have mostly increas
ing trends in all parts (including the entire Wad
den Sea): Great Ringed Plover and Sanderling; 
six species have mostly stable trends: Eurasian 
Wigeon, Northern Lapwing, Red Knot, Common 
Greenshank, Ruddy Turnstone and Common Gull. 
Nine species have mostly decreasing trends. For 
all these 9 species the trends for the entire Wad
den Sea is also decreasing and these species are 
already mentioned. In total 11 species show at 
least three different trends in the four Wadden 
Sea parts and for seven of those species the 
overall trend for the entire Wadden Sea is esti
mated as stable. 

These results show that the trends in the 
Wadden Sea are consistent for only a few spe
cies, and for most species the overall Wadden 
Sea trend is composed of a mixture of different 
regional trends. To gain a better understanding 
of the differences between the Wadden Sea re
gions we have looked at the trends for the two 
time series (21 years versus the 10 recent years), 
because if there are differences between the two 
time series, the trends for the 10 years period will 
represent the indications of recent changes. 

21 year versus 10 year trends
Considering the entire Wadden Sea, comparing 
trends for 21 against those for 10 years reveals 
only a few changes. Nevertheless, seven species 
change trend categories and five of these chang
es from a lower to a higher trend level: Com
mon Shelduck, Teal and Whimbrel change from 
decreasing to stable numbers, and Brent Goose 
and Ruddy Turnstone from stable to increasing 
numbers. Two species change to a lower level; 
those are Great Cormorant from increasing to 



140        

Wadden Sea Ecosystem No. 30  2010

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       

stable numbers and Common Gull from stable 
to decreasing numbers. Thus more species have 
experienced a positive trend shift than a nega
tive one.

Trends compared to species biology 
and ecology

In the following we analyse the species trends in 
relation to some selected parameters. These in
clude the species population trends on breeding 
and wintering grounds, numbers in the Wadden 
Sea, their preferred habitats and their favoured 
food items (see table 3.3).

Total flyway population trends versus 
Wadden Sea trends

Wetlands International estimates the number of 
geographical waterbird populations on a regular 
basis and assesses their trend status (e.g. Wet
lands International 2002, Wetlands  International, 
2006). These estimations are mainly based on 
results from the International midwinter count 
of waterbirds in January. When comparing these 
flyway population trends with the longterm 
Wadden Sea trends, one should be aware that for 
some species the numbers counted in the Wad
den Sea can make up a large part of the flyway 
population and may thus have a large influence 
on the species flyway trend status. 

Comparing these two assessments, 17 species 
show identical trends (5 increasing, 6 stable and 
6 decreasing trends). For an additional 17 species 
the two trends are antagonistic: for 9 species 
the flyway populations are assessed as decreas
ing and their Wadden Sea trends are increasing; 
and for another 8 species the opposite situation 
was found. Since these latter 8 species decrease 
in the Wadden Sea but not on the flyway level, 
they can be important (together with the spe
cies decreasing in both assessments) when trying 
to identify potential negative developments in 
the Wadden Sea. These 8 species are: Shelduck, 
Teal, Avocet, Golden Plover, Whimbrel, Spotted 
Redshank, Herring Gull and Great Blackbacked 
Gull. Species decreasing in both assessments are: 
Mallard, Common Eider, Oystercatcher, Kent
ish Plover, Ruff and Blackheaded Gull. Most 
of these decreasing species are numerous and 
widely distributed in the Wadden Sea. Also, most 
of these decreasing species are connected to soft 
bottom sediment types, mussel beds and polder 
areas inland (see below), and also most of them 
breed in Northern Europe (see below). 

Trends related to population size
The species flyway population sizes vary largely 
from European Spoonbill with 11,300 individuals 
to Northern Lapwing with 58 Million individu
als (see species account chapter). Dividing the 
species into three groups with nearly the same 
number of species in each group (taking only 
those geographical populations that have their 
main occurrence in the Wadden Sea) we get 11 
species with populations <210,000 individu
als, 12 species populations between 210,000
880,000 individuals and 11 species with popu
lations >870,000 individuals. Results show that, 
for species with populations below 210,000 in
dividuals, for 3 species the longterm trends are 
decreasing and for 8 species they are stable and 
increasing (73%) (Table 7.1). For the species with 
populations between 210,000 880,000 individu
als, 6 species have decreasing trends compared 
to 6 species with stable and increasing trends (50 
%). For the species with populations larger than 
880,000 individuals, 5 species are decreasing 
compared to 6 species that are either stable or 
increasing (46%). There is some indication that 
the species with small population size (<210,000 
individuals) are more likely to demonstrate in
creasing trends, than those species having larger 
population sizes.

Trends related to breeding grounds
The species staging in the Wadden Sea can be 
allocated to three main breeding areas: the Arc
tic, Northern Europe and Central/Western Eu
rope (see Table 3.3). The species were grouped 
into their breeding grounds and using their 21
year trend results, it shows that 3 species (23%) 
from the Arctic breeding grounds are decreasing 
compared to 10 species with stable or increas
ing trends (Table 7.1); 6 species (55%) are de
creasing breeding in Northern Europe compared 
to 5 species that are stable or increasing; and 5 
species (50%) are decreasing from the Central/
Western European breeding areas, compared to 
5 species with stable or increasing trends. This 
reveals that only few Arctic breeders show de
creases, but that more of the species breeding in 
North Europe and Central/Western European are 
decreasing.

Discussion
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Table 7.1.
Number of species that 

have increasing, stable or 
deceasing trends in the 

Wadden Sea in relation to 
their population size, breed

ing and wintering grounds, 
numbers occuring and their 
feeding habitat within the 
Wadden Sea. Results from 

the 21 years trend analyses 
are used. 

 

Longterm trend

 increas
ing

stable decreas
ing

Sum % decrease 

Total population size

< 210,000 4 4 3 11 27.3

210,000880,000 3 3 6 12 50.0

> 880,000 1 5 5 11 45.5

Breeding Grounds

Arctic 5 5 3 13 23.1

N. Europe 1 4 6 11 54.5

Europe/Central Europe 2 3 5 10 50.0

Wintering grounds

Trop. Afri. 2 1 3 6 50.0

Trop Afri./Med. 1 0 2 3 66.7

Trop Afri./West Euro. 2 4 0 6 0.0

West Euro. /Med. 3 7 9 19 47.4

Numbers in the Wadden Sea

< 33,000 3 3 5 11 45.5

33,000225,000 3 4 5 12 41.7

> 225,000 2 5 4 11 36.4

Feeding habitat in the Wadden Sea

saltmarsh/polder/fresh water 1 1 2 4 50.0

mudflats/Eelgrass 2 6 5 13 38.5

sandflats/mixed flats 3 5 3 11 27.3

mussel beds 0 0 3 3 100.0

beaches/gullies/deeps/offshore 2 0 1 3 33.3

Trends related to wintering grounds
For this analysis we have combined the winter
ing grounds into four categories, knowing that 
this is a rough generalisation, because differ
ent geographical populations are using different 
parts of the wintering grounds. It appears that 
among those species wintering in tropical Africa, 
3 species (50%) are declining and 3 species are 
stable or increasing; 2 species (67%) wintering in 
tropical Africa/the Mediterranean show declining 
trends, while 1 species is increasing; no species 
(0%) wintering in the Tropical Africa/Western 
Europe registers a decline, compared to 6 spe
cies that are stable or increasing; and 9 species 
(47%) wintering in Western Europe/ the Medi
terranean are declining compared to 10 species 
that are stable or increasing (Table 7.1). These 
results indicate that a large proportion of the 
species wintering in tropical Africa/the Mediter
ranean have declining populations, followed by 
those wintering in West Europe/Mediterranean, 
while those wintering in tropical Africa/West Eu
rope are least affected.

Trends related to numbers in the 
Wadden Sea

Maximum estimates in the Wadden Sea vary 
between Kentish Plover with less than 600 to 
Dunlin with more than 1 Million (Table 3.3). Ad
vantages and disadvantages exist for small and 
large populations alike, thus we examine the 
species population size in the Wadden Sea in 
relation to the species’ trend. Dividing the spe
cies into three groups of nearly the same size in 
accordance to their appearance in the Wadden 
Sea, 11 species have populations below 33,000 
individuals, 12 species between 33,000225,000 
individuals and 11 species >225,000 individu
als (Table 7.1). Comparing the numbers of spe
cies with declining trends between the groups, 
5 species are declining in the group with small 
population sizes, 5 species in the intermediate 
group, and 4 in the group with large population 
sizes. This means that 45%, 42% and 36% of the 
species in the three groups had declining trends. 
This result does not indicate that declining trends 
are related to the species’ population size in the 
Wadden Sea. 

Discussion
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Trends related to habitat use 
Most species use several habitats when staying 
in the Wadden Sea. They can use one or two hab
itats for feeding during low tide and a third and 
a fourth for roosting during high tide. An assess
ment of habitat types for the species is thus a 
compromise of choosing between several habitat 
types and we assume that habitats used for feed
ing are more important than those used as high 
tide roosting sites (Table 3.3). The Wadden Sea is 
grouped into five habitat types (Table 7.1). Look
ing at the large group of species feeding on mud
flats/eelgrass, sandflats/mixed flats and beaches/
gullies/deeps/offshore, 18 of 27 species (67%) 
have stable or increasing trends. In contrast, of 
the seven species feeding in salt marsh/polder 
areas/freshwater ponds and on mussel beds, five 
species (71%) show decreasing trends. Those are 
Ruff and Golden Plover (feeding in polder areas) 
and Common Eiders, Oystercatcher and Herring 
Gull (feeding on mussel beds).

Trends related to food items
The bird species can take a large number of dif
ferent food items in the Wadden Sea and when 
one food source is at a low level they can shift 
to other more abundant food types. Despite spe
cies flexibility, we have selected six groups of 
food items that we assume are important (Table 
3.3). Of 19 species feeding on eelgrass, crayfish/
worms/snails and fish, 14 species (74%) show 
stable or increasing trends. Of 15 species that 
take garbage/refuse, earthworms/arthropods, 
seed/grass and mussels/cockles 9 species (60%) 
show a decreasing trend. Amongst the decreas
ing species in the last groups are Ruff, Golden 
Plover, Whimbrel, Teal, Mallard, Shelduck, Com
mon Eider, Oystercatcher and Herring Gull. Clear
ly, a close relationship exists between the food 
categories and utilized habitat categories, thus 
these two analyses are not independent of each 
other, and we will only show the results for the 
habitat types in Table 7.1.

Combining the species characteristics 
and trends 

Considering the species’ 21 years trends, we try 
to find common attributes for species showing 
the same trends to identify features in the Wad
den Sea or on population level, which could have 
caused these trends (see also Ens et al. 2010). 
Three species show strong increases in the Wad
den Sea and their flyway populations are also 
increasing (Wetlands International, 2006). Of 

these, the Cormorant and the Spoonbill are fish 
eaters, while the Barnacle Goose is an herbivore 
feeding on grass. These three species differ in al
most all other aspects, such as breeding and win
tering grounds, total flyway numbers, proportion 
in the Wadden Sea and feeding habitat.

Five species show moderate increasing trends 
in the Wadden Sea (Pintail, Ringed Plover, Sand
erling, Curlew Sandpiper and Bartailed Godwit). 
All species except Pintail are similar in winter
ing in tropical Africa with parts of their winter 
populations in Western Europe and the Mediter
ranean, and breed in the Arctic. Most of them 
have small population sizes and they feed on 
tidal flats where they take crayfish together with 
worms. 

Twelve species have stable numbers in the 
Wadden Sea, and six of them also have stable 
flyway population numbers (Wigeon, Shoveler, 
Lapwing, Dunlin, Redshank and Greenshank). 
About half of these species are either breeding 
in Northern Europe/Europe or in the Arctic, and 
the same proportion holds for their wintering 
grounds, which are either in the tropical Africa 
or in Europe. Their numbers in the Wadden Sea 
and the proportions of their flyway populations 
are highly variable, and so are the habitats they 
use. 

Fourteen species are declining in the Wadden 
Sea. Of these five are also decreasing on the fly
way level (Mallard, Common Eider, Oystercatch
er, Ruff and Blackheaded Gull). Four of the 14 
species have stable flyway populations, although 
two of them are uncertain, (Wetlands Interna
tional, 2006) (Shelduck, Pied Avocet, Golden 
Plover, Whimbrel and Spotted Redshank). Of 
another four species decreasing in the Wadden 
Sea, the flyway populations are increasing (Teal, 
Kentish Plover, Herring Gull and Great Black
backed Gull). 

Eleven of the 14 species declining in the Wad
den Sea are breeding in North, Central, Western 
Europe; of these, eight also winter in these re
gions, and another five winter in tropical Africa 
and tropical Africa/Mediterranean. With regards 
to total numbers in the Wadden Sea and propor
tion of the flyway populations, no obvious differ
ences exist between decreasing species and those 
with increasing and stable trends. Considering 
feeding habitats and food items no particular 
trend categories dominate. However, all species 
that prefer blue mussels (Eider, Oystercatcher, 
Herring Gull) are decreasing. 

Discussion
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Summary
The species showing strong increases in the 
Wadden Sea also show increases in the flyway 
populations. For those with moderate increases 
in the Wadden Sea those with wintering grounds 
in tropical Africa prevail, together with those 
breeding in the Arctic. Of those species that 
have stable numbers in the Wadden Sea, some 
50% also have stable flyway numbers; all of 
these species have their breeding and winter
ing grounds in Arctic/Europe and tropical Africa/
Europe. The species that decline in the Wadden 
Sea are dominated by species breeding in North, 
Central, Western Europe, and a large proportion 
of these species also spend the winter there.

7.2. Numbers and direct and 
indirect effects of climate 

changes

Changes in climate conditions
Climate has a large influence on birds’ reproduc
tion and survival. Precipitation before and dur
ing the breeding season favours the outcome for 
many wetland breeding species, and during win
ter, mild climate conditions increase the survival 
for most species. The results show that for 27 
species the summed annual bird numbers in the 
Wadden Sea were statistically significant corre
lated with either the NAO winter index or the 
April water temperature in the Wadden Sea in 
the primary model (all four variables), and that 
three more species became significantly corre
lated with one of the climate variables in a modi
fied model (Table 7.2). The four species that did 
not show any correlations with climate variables 
in the two types of models are: Shelduck, Red
shank, Turnstone and Common Gull. The climate 
variable that shows the largest number of cor
relations with bird numbers is the April water 
temperature in the Wadden Sea, and the number 
of species that are correlated with this vari
able is 25 for period t and 24 for period t1 (see 
methods). In the following, only species numbers 
showing significant correlation with NAO win
ter index and water temperature in April during 
period t are further commented. Species which 
annual numbers are positively correlated with 
the NAO winter index, increase in numbers in the 
Wadden Sea when the NAO index increases, e.g. 
their numbers increase when winters are getting 
milder and the precipitation increases. Among 
these species are Brent Goose, Common Shel

duck, Common Eider and Eurasian Oystercatcher. 
Opposite of these are the species whose num
bers are negatively correlated to the NAOindex. 
These species increase when the winter climate 
is getting colder and drier. Among these species 
are Great Cormorant, Barnacle Goose, Northern 
Lapwing and Bartailed Godwit. 

Species whose numbers are positively cor
related to water temperature in April increase 
in numbers when the spring water temperature 
increases. Some of these species are Great Cor
morant, Barnacle Goose, Northern Lapwing and 
Curlew. Species whose numbers are negatively 
correlated with water temperature in April are 
Brent Goose, Common Eider and Eurasian Oys
tercatcher.

There seems to be a connection between the 
water temperature in April in the Wadden Sea 
and the long term trend numbers found for the 
species (see Table 6.1). 17 out of 25 species show 
the same sign (positive or negative) for both 
the water temperature and the trend directions. 
Thus, if any of these 17 species is positively cor
related to water temperature in April, they also 
show a positive trend for their numbers in the 
Wadden Sea. For the NAO winter index, only two 
(Kentish Plover and Curlew) out of 23 species 
show the same sign as for the trend analyses. 
The result for the water temperature could indi
cate that species that benefit from warmer water 
temperature in April (e.g. from high food stocks) 
will show an increase in numbers during the next 
year. But our assumption for the NAO winter in
dex, that milder winter climate (high NAO index) 
should increase the numbers during the next year 
(through lower winter mortality and thus higher 
breeding number) was not supported. Thus, of 
the two examined climate parameters the water 
temperature in April is probably the best climate 
parameter to indicate bird numbers in the fol
lowing year.

From Table 7.2 it appears that there is a nega
tive relationship between the NAO winter index 
and the water temperature in April in the Wad
den Sea. How this relation is connected is not 
clear. 

In total we found significant correlations for 
30 out of 34 species between their numbers and 
one or more climate variables, and an indication 
that spring water temperature is related to the 
species trend number in the Wadden Sea. 

Discussion
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Table 7.2
Relationship between the 
annual summed numbers of 
34 waterbird species in the 
Wadden Sea and the North 
Atlantic Oscillation index 
during winter, December
March (NAO DJFM) and 
the water temperature in 
April in Marsdiep in The 
Netherlands’ Wadden Sea 
(Wadden Sea April) in period 
t: 1988/892007/08 and pe
riod t1: 1987/882006/07. 
P <0.05 (*) and P <0.01 (**); 
a: slope of correlation line. 
For species’ names in italic 
a modified model was used 
for the statistical test (see 
method).

NAO 

JFMt1

NAO 
DJFMt

Wadden
Sea 

Aprilt1

Wadden
Sea 

Aprilt

Species a P a P a P a P

Great Cormorant  * + *** + *
Spoonbill  *  ** + ** + **
Barnacle Goose  * + ** + **
Brent Goose + * + **  **  *
Shelduck
Wigeon + * + **
Teal  *
Mallard  *
Pintail + *
Shoveler  *  ** + ** + **
Common Eider + **  *  **
Oystercatcher + * + **  **  **
Avocet + * + **  **  **
Ringed Plover + * + **  **  **
Kentish Plover + *  **  **
Golden Plover + * + **  **  **
Grey Plover + *
Lapwing  *  ** + ** + **
Knot + *  *
Sanderling + ** + *
Curlew Sandpiper  *  ** + ** + **
Dunlin + * + **  **  **
Ruff + * + *  **  **
Bartailed Godwit  * + **
Whimbrel + * + **  **  **
Curlew  *  ** + ** + **
Spotted Redshank + * + **  **  **
Redshank
Greenshank + *
Turnstone
Blackheaded Gull + * + **  **  **
Common Gull
Herring Gull + * + **  **  **
Great Blackbacked Gull        *

Changes in sediment composition 
In this report we found large scale geographi
cal changes in the migratory bird distributions 
in subareas throughout the Wadden Sea. These 
changes show general increasing numbers in 
The Netherlands and Denmark, and decreases in 
SchleswigHolstein and (parts of) Niedersachsen. 
The results in the QSR report (Marencic and de 
Vlas., 2009) offer no large scale spatial pattern 
with regard to human activities, eutrophication, 
salt marsh vegetation, macrozoobenthos etc., 
that could fit these changes found for the migra
tory birds. There seems to be one exception that 
is the geographical extension of tidal amplitude 
(Wiersma et al., 2009). The tidal current is re
sponsible for the main sediment transport in the 
Wadden Sea and even small changes of the cur
rent can affect the sediments. By the same token, 

the effect of an increase in water temperatures 
on settling and resuspension rates of sediment 
may lead to a shift in timing of sediment redis
tribution and stabilization. This may have con
sequences for the pelagic and benthic biomass 
and production (Philippart and Epping, 2009). 
In addition, climate studies in The Netherlands 
show that westerly winds during winter and ear
ly spring had increased during recent years, but 
the number of storms had not changed (Oost et 
al. 2009). On the other hand, the storm corridors 
in Europe have moved to the north and the fre
quency of storms in SchleswigHolstein had in
creased during recent years, but the wind speed 
had not increased (Oost et al., 2009). Thus, on the 
one hand, a change in temperature might be able 
to change the tidal current’s capacity to trans
port sediment and on the other hand changes in 
wind regimes might influence where and when 
the sediment can be deposited. Thus, yet another 
hypothesis to those mentioned above could be 
that the observed changes in bird distributions 
are driven by changes in sediment composition 
which again are related to changes in climate 
conditions.

We have analysed the observed changes in 
bird distribution in subareas in the Wadden 
Sea between 1987/881994/95 and 1999/00
2006/07 in relation to the tidal amplitude, which 
is low in The Netherlands and Denmark and high 
in  SchleswigHolstein and parts of Niedersachsen 
(see Table 6.2). In the analyses we only included 
statistically significant changes in bird numbers 
in the subareas presented in the species account 
chapter, and we also assume that those species 
that feed on the tidal flats are more influenced 
by changes in sediment than those species feed
ing on the salt marshes. The number of species 
showing significant changes in each subarea 
(number of increasing species minus the num
bers of decreasing species) is shown in Table 6.2, 
and we analysed the species that depend on tidal 
flats and those that depend on salt marshes sep
arately. The results shows (Fig. 7.1) that for the 
species that feed on the tidal flats the number of 
species that increase or decrease for each sub
area is a statistically significant correlated with 
the height of the tidal amplitude (P <0.0001, 
R2 = 0.42; N = 29. Linear regression analysis). 
Thus, in subareas with small tidal amplitude 
few changes in bird numbers had occurred from 
the early to the late period. In turn, in subareas 
with large tidal amplitudes large changes in bird 
numbers had occurred between the two periods. 
For the species feeding on the salt marshes, no 
significant correlations were found between the 
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tidal amplitude and the number of species with 
changes in numbers (P = 0.402, R2 = 0.03, N = 
29. Linear regression analysis). Thus, changes in 
species numbers are most pronounced for spe
cies feeding on the tidal flats compared to those 
feeding on the salt marshes. 

Based on these considerations, it can be con
cluded, that the observed decreases of some of 
the migratory bird species throughout the Wad
den Sea could be connected to changes in sedi
ment composition. It must be stressed, that this 
analysis only suggests a correlation, and further 
studies must be performed to confirm and under
stand the mechanism behind it. 

The results of relationships between the 
changes in species numbers in the Wadden Sea 
and the climate condition show that climate 
change could have an effect on the changing 
numbers that stage in the Wadden Sea. In addi
tion we found that there could be a relationship 
between variables (climate related and other 
variables) connected to tidal amplitude in the 
Wadden Sea and changes in bird numbers.

7.3 The Wadden Sea in 
perspective 

The results show that eight bird species had in
creasing trends, 12 had stable and 13 had de
creasing trends during the last 21 years. In ad
dition we found that the trends are different in 
different Wadden Sea regions. Assessing these 
trends, we found that numbers decreased for 
those bird species that feed on mussel beds and 
on garbage dumps and for a relatively large part 
of those species that breed in Northern Europe. 
Analysing the geographical changes between 
1987/881994/95 and 1999/002006/07, we 
found that some species decreased in the Wad
den Sea sites in SchleswigHolstein and in Nie
dersachsen, and increased in Denmark and The 
Netherlands, a remarkable spatial pattern. Ana
lysing the phenology of the species, the results 
showed that several species had prolonged their 
stay in the Wadden Sea during autumn from 
the early to the late period; we found that some 
European breeders left the Wadden Sea earlier 
during spring and did not show a spring peak in 
the recent period, and that several species tend 
to stay longer during spring in recent years than 
in the former period. These species include both 
some European (e.g. Shelduck and Lapwing) and 
Arctic breeding species (e.g. Barnacle Goose and 
Grey Plover) although the Arctic breeding species 
are very depending on an early or welltimed ar

Figure 7.1
Relationships between the 

number of species in the 
subareas showing signifi
cant changes (increases or 
decreases) for the periods 

1987/881994/95 and 
1999/002006/07 and the 
subareas’ tidal amplitude. 

Only statistically significant 
changes in bird numbers in 
the subareas between the 

two periods are used. A) 
shows the relationships for 
species feeding on the tidal 

flat (20 species of waders, 
gulls and the Brent Goose, 

Wigeon and Shelduck), and 
B) for species feeding on 
saltmarshes (6 species of 

geese, dabbling ducks and 
Spotted Redshank). Each 

dot represents the number 
of increasing minus the 

number of decreasing spe
cies for a subarea (e.g. for 

the tidal species, the dot 
at the upper left in figure 
A) represent subarea no. 
1 (LangliHo Bugt) with 4 
increasing and 1 decreas
ing species resulting in 3 

increasing species for this 
subarea. And the dot at the 
bottom to the right in figure 

A) representing subarea 
no. 12 (Trischen  Meldorfer 

Bucht) where 12 species 
had decreased in numbers 

and 0 species had increased 
resulting in 12 decreasing 
species for that subarea.
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rival to their breeding grounds (Meltofte et al., 
2997, 2008). A reason for a longer stay in the 
Wadden Sea during spring could be that milder 
winters during recent years had initiated an ear
lier growth of vegetation and macrozoobenthos 
(Madsen et al. 2005). 

In addition the results also show regional 
changes in bird numbers and these have been 
analysed by Ens et al. (2009) from the assump
tions that they are caused by variables from in
side the Wadden Sea. Thus the regional changes 
have been analysed in relation to winter severity, 
eutrophication, cockle and mussel fishery, macro
zoobenthos and salt marsh vegetation; but it was 
not possible to identify variables that explain the 
species’ contrasting numbers in the four regions 
of the Wadden Sea (Ens et al., 2009). However, 
this does not mean that there are no connec
tions between these variables and the changes 
in bird numbers, but only that it was not possible 
to find these. It is suggested that this may be 
due to differences in monitoring scales for the 
variables and the birds. Some variables important 
for migratory birds’ presence are generally moni
tored on a rather small scale (e.g. some specific 
squares on a salt marsh, or transects for macro
zoobenthos). Ens et al., 2009, conclude that more 
intensive studies are necessary to find explana
tions on the birds’ distribution and trends. A 
detailed case study was conducted in The Neth
erlands Wadden Sea. The density of cockles and 
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the Red Knot numbers showed a close correla
tion and suggested that the carrying capacity for 
Red Knots has been reached in the western parts 
of The Netherlands Wadden Sea due to shell fish 
fishery (Kraan et al. 2009). This may explain why 
we have found increasing numbers of Red Knot 
in other regions of the Wadden Sea (e.g. Nieder
sachsen and Denmark) in recent years.

No obvious features in the QSR report 
( Marencic and de Vlas, 2009) for salt marshes and 
 macrozoobenthos show large scale geographical 
changes. However, the general tidal range across 
the Wadden Sea shows high amplitudes in the 
centre of the German Bight covering Schleswig
Holstein and parts of Niedersachsen, and small 
amplitude in The Netherlands and Denmark. The 
tidal amplitude can change over years (Ingvard
sen, 2006), but in the context examined here we 
don’t think that these small changes are relevant. 
However, tidal amplitude in combination with 
warmer climate and changes in wind direction 
(Oost et al., 2009, Philippart and Epping 2009, 
both within the QSR  Marencic and de Vlas, 
2009) might have changed the sediment compo
sition under influence of the general tidal ampli
tude. For the Danish Wadden Sea it is shown that 
large amounts of silts are imported and models 
reveal that this will continue in the future (Lum
borg, 2004). Looking at the species that increase 
in numbers in the Danish Wadden Sea, some of 
these are connected to soft sediments: Shelduck, 
Shoveler, Grey Plover, Curlew, Redshank and 
Greenshank. Thus a relevant hypothesis for the 
future could be that changes in bird numbers in
side the Wadden Sea can be caused by changes in 
sediment composition due to change in weather 
conditions since it appears that tidal amplitude 
together with coastal streams and coastal expo
sure could change sediment composition in dif
ferent parts of the Wadden Sea. 

On the other hand, the bird numbers in the 
Wadden Sea not only depend on the conditions 
inside the area, but also on conditions outside, for 
example the ecological conditions on the winter
ing grounds, the weather during migration and 
the conditions on the breeding grounds, to men
tion some. For waders, Engelmoer (2008) dem
onstrated a close connection between specific 
breeding grounds in the Arctic and regions in the 
Wadden Sea where these birds stage and moult. 
The autumn number in West Europe of juveniles 
of the Arctic breeding Darkbellied Brent Goose 
reflects the annually breeding success, which 
again depends on the weather condition and the 
predation pressure in the Arctic ( Ebbinge, 1989). 

Also the annual breeding condition of the boreal 
breeding species such as Teal and Pintail are re
flected in their autumn numbers in the Wadden 
Sea (Laursen and Frikke, 2006). A 20year study 
in the Danish Wadden Sea, including 17 water 
bird species, shows that for nine species the an
nual variation in numbers could be explained by 
parameters governed by conditions from outside 
the Wadden Sea, e.g. breeding success and flyway 
population numbers. Changes on the species win
tering grounds also influence the numbers in the 
Wadden Sea. Teals that used to spend the winter 
in the Camargue (Southern France) belonging to 
the Mediterranean flyway have recently changed 
their wintering quarters to the North and thus 
have merged winter quarters with the North
Western European flyway population, which in
volves the Wadden Sea area (Guillemain et al., 
2005). It is also known that the Greylag Geese 
has shifted its winter sites from southern Spain 
to The Netherlands (Madsen et al. 1999). These 
changes are not directly analysed in relation to 
climate change, but they do include direct and 
indirect climate effects. A direct relationship be
tween climate change and species shift in winter 
distribution had been demonstrated by MacLean 
et al. (2008), including a European dataset that 
incorporated the Wadden Sea data. In that study, 
seven out of nine common wader species had 
shifted winter distribution from southern Brit
ain about 130 km northeastwards, also includ
ing birds from the Wadden Sea area. Another 
study in Britain demonstrated a general shift in 
 waders distribution from southwestern parts to 
southeastern parts, caused by climate changes. 
This particularly involved small sized waders that 
are especially vulnerable to temperature change 
(Austin et al., 2000). 

All these studies demonstrate that a large 
number of species and birds in the Wadden Sea 
are not only affected by local changes (e.g. the 
effects of shellfish fishery, or changes in sedi
ment composition) but by factors from outside 
the Wadden Sea in wider Western Europe. In
deed, some sediment composition changes are 
due to external factors.

 Further studies must acknowledge the influ
ence that multiple internal and external factors 
can exert on population developments. As dif
ferent factors may work on different levels, it is 
not easy to produce a simple message or even 
identify management implications. 

Further diligent monitoring of migratory bird 
species in the International Wadden Sea will 
continue to produce the data necessary to fuel 
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further analyses through which a better under
standing of the complex Wadden Sea ecosystem 
can be built. It is essential that more connec
tions are also made to data and studies in the 
wider world, since over the course of a year many 
Wadden Sea bird species use areas as diverse and 
distant as the high Arctic and South Africa. With 
the support and coordination of the CWSS, con
tinued trilateral cooperation and extended coop
erations with others, a more comprehensive and 
therefore more valuable picture can be built of 
conditions that affect the worldwide migratory 
patterns of the vast bird community that de
pends on the Wadden Sea for its survival. These 
species in turn form an indispensible part of the 
Wadden Sea ecosystem.

Discussion

Photo: Bo Lassen Christiansen



148        

Wadden Sea Ecosystem No. 30  2010

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       



     149 

Wadden Sea Ecosystem No. 30  2010

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8. References

Alerstam, T., 1982. Fågelflytninger. Sigmum, Lund. 295 p.

Atkinson, P.W., Austin, G.E. and Rehfisch, M.M., 2006. Iden
tifying declines in waterbirds: The effects of missing data, 
population variability and count period on the interpretation 
of longterm survey data. Biological Conservation 130: 549
559.

Van Aken, H.M., 2001. 140 years of daily observations in a 
tidal inlet (Marsdiep). ICES Marine Science Symposia 219: 
359361.

Austin, G.E., Peachell, I. and Rehfish, M.M., 2000. Regional 
index of waders in Britain. Bird Study 47: 352371.

Bairlein, F. and Exo, KM., 2007. Climate change and mi
gratory waterbirdsin the Wadden Sea. Trends of Waterbird 
Populations in the International Wadden Sea 19872004: An 
update. In: Reineking, B. and Südbeck, P. (eds.), Seriously De
clining Trends in Migratory Waterbirds: Causes – Concerns 
– Consequences. Proceedings of the International Workshop 
on 31 August 2006 in Wilhelmshaven, Germany. Wadden Sea 
Ecosystem No. 23: 4363. Common Wadden Sea Secretariat, 
Wadden Sea National Park of Niedersachsen, Institute of 
Avian Research, Joint Monitoring Group of Migratory Birds in 
the Wadden Sea. Wilhelmshaven, Germany.

Bell, M.C., 1995. UNIDEX4. A computer programme for esti
mating population index numbers by the Underhill method. 
The Wildfowl and Wetlands Trust, Slimbridge, UK. 9p.

Blew, J., Soldaat, L. and Südbeck, P., 2003. Monitoring von 
rastvögeln im internationalen wattenmeer – gestiegene An
forderungen an Datenaustausch und –analyse: wie kommen 
wir zu verlässichen Trendangaben. Vogelkundiche Berichte 
Niedersachsen, 35: 125136.

Blew, J., Günther, K., Laursen, K., van Roomen, M., Südbeck, P., 
Eskildsen, K., Potel, P. and Rösner, H.U., 2005a. Overview of 
Numbers and Trends of Migratory Waterbirds in the Wadden 
Sea 19802000. In: Blew, J. and Südbeck, P. (eds.), Wadden 
Sea Ecosystem No. 20: 7132. Common Wadden Sea Sec
retariat, Trilateral Monitoring and Assessment Group, Joint 
Monitoring Group of Migratory Birds in the Wadden Sea. Wil
helmshaven, Germany. 

Blew, J., Günther, K. and Südbeck, P., 2005b. Bestandsent
wicklung der im deutchen Wattenmeer rastenden Wat und 
Wasservögel von 1987/1988 bis 2001/2002. Vogelwelt 126: 
99125.
 
Blew, J., Günther, K., Laursen, K., van Roomen, M., Südbeck, P., 
Eskildsen, K. and Potel, P., 2007. Trends of Waterbird Popula
tions in the International Wadden Sea 19872004: An up
date. In: Reineking, B. and Südbeck, P. (eds.), Seriously De
clining Trends in Migratory Waterbirds: Causes – Concerns 
– Consequences. Proceedings of the International Workshop 
on 31 August 2006 in Wilhelmshaven, Germany. Wadden Sea 
Ecosystem No. 23: 932. Common Wadden Sea Secretariat, 
Wadden Sea National Park of Niedersachsen, Institute of 
Avian Research, Joint Monitoring Group of Migratory Birds in 
the Wadden Sea. Wilhelmshaven, Germany.

Berndt, R.K. and Busche, G., (Eds.), 1991. Vogelwelt Schleswig
Holsteins, Vol 3. Neumünster.

Bregnballe, T., Frederiksen, M. and Gregersen, J., 1997: Sea
sonal distribution and timing of migration of Cormorants 
Phalacrocorax carbo sinensis breeding in Denmark.  Bird 

Study 44: 257276.

Brunckhorst, H. and Rösner, H.U., 1998. Das vorkommen von 
Pfeienten (Anas Penelope) im SchleswigHolsteinischen Wat
tenmeer. Corax 17: 8196.

Catchpole, E.A., Morgan, B.J.T., Freeman, S.N. and Peach, W.J., 
1999. Modelling the survival of British lapwings Vanellus 
vanellus using ring recovery data and weather covariates. 
Bird Study 46 (Suppl.): 513.

Clark, N.A., 2002., Dunlin. The migration Atlas: Movements 
of the Birds of Britain and Ireland. T. and A.D. Poyser, London, 
UK. Pp 306310.

Common Wadden Sea Secretariat, 2008. Nomination of the 
DitchGerman Wadden Sea as World Heritage Site. Common 
Wadden Sea Secretariat, Wilhelmshaven. 200 pp.

Cramp, S. and Simmons, K.E.L., 1977. Handbook of the birds 
of Europe, the Middle East and the North Africa. Vol. 1. Ox
ford University Press. 722 pp.

Cramp, S. and Simmons, K.E.L., 1983. Handbook of the birds 
of Europe, the Middle East and the North Africa. Vol. 3. Ox
ford University Press. 913 pp.

Davidson, N.C. and Evans, P.R. 1982. Mortality of redshanks 
and oystercatchers from starvation during sever winters. Bird 
Study 29. 183188.

Delany, S., Scott, D., Dodman, T. and Stroud, D., (eds.), 2009. 
An Atlas of Waders Populations in Africa and Western Eura
sia. – Wetlands International and International, Wageningen, 
The Netherlands. 521 pp.

Dernedde, T., 1993. Vergleichende Untersuchungen zur 
Nahrungszusammensetzung von Silbermöwe (Larus argenta-
tus), Sturmmöwe (L. canus) and Lachmöwe (L. ridibundus) im 
Königshafen/Sylt. Corax 15: 222240.

Desholm, M., Christensen, T.K., Scheiffarth, G., Hario, M., 
Ens, B., Fox, A.D., Nielsson, L., Waltho, C.M., Lorentsen, S.H., 
Kuresoo, A., Camphuysen, C. Kats, R., 2002. Status of the Bal
tic/Wadden Sea population of Common Eider Somateria mol-
lissima. Wildfowl 53: 167203.

Ebbinge, B.S., 1989. Factors determining the population size 
of arcticbreeding geese, wintering in Western Europe. Ardea 
73: 212128.

Ebbinge, B.S., 2009. Evaluatie opvangbeleid 20052008 
overwinterende ganzen en smienten. Deelrapport 4. Invloed 
opvangbeleid op de internationale verspreiding van overwin
terende ganzen in NWEuropa. Wageningen, Alterra, Alterra
rapport 1842.

Van Eerden, M.R., 1990. Waterfowl movements in relation to 
food stocks. In: (Evans, P.R., GossCustard, J.D. and Hale, W.G. 
eds.); Coastal waders and wildfowl in winter. Cambridge Uni
versity Press, Cambridge, UK, 84100.

Engelmoer, M., 2008. Breeding origins of wader population 
utilizing the Dutch Wadden Sea. Thesis from the Rijksuniver
sitet Groningen. Fryske Akademy, Leeuwarden. 226 pp. 

Ens, B.J., Wintermans G.J.M. and Smit, C.J., 1993. Verspreidin 
van overwinterende wadvogels in the Nederlandse Wadden
zee. Limosa 66: 137144. 



150        

Wadden Sea Ecosystem No. 30  2010

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       

Ens, B.J., Small, A.C. and de Vlas, J., 2004. The effects of 
shellfish fishery on the ecosystem of the Dutch Wadden 
Sea and Oosterschelde. Alterrarapport 10111; RIVOrapport 
C056/04; 

RIKZrapport RKZ/2004.031. Alterra, Wageningen. 212 pp.
Ens, B., Blew, J., van Roomen, M., and van Turnhout, C., 2009. 
Exploring contrasting trends of migratory waterbirds in the 
Wadden Sea. Wadden Sea Ecosystem No. 27. 27 pp. Common 
Wadden Sea Secretariat, Wilhelmshaven. Germany.

Essink, K., Dettmann, C., Farke, H., Laursen, K., Lüerssen, G., 
Marencic, H., Wiersinga, W. (Eds.), 2005. Wadden Sea Quality 
Status Report 2004. – Wadden Sea Ecosystem No. 19. Tri
lateral Monitoring and Assessment Group, Common Wadden 
Sea Secretariat, Wilhelmshaven, Germany, 359 pp.

Feige, N., van der Jeugd, H. P., van der Graaf, A. J., Larsson, 
K., Leite, A. Stahl, J., 2008. Newly established breeding sites 
of Barnacle Goose Branta leucopis in Northwestern Europe 
 an overview of breeding habitats and colony development. 
Vogelwelt, 129: 244252. 

Frikke, J. and Laursen, K., 1994. Hunting in the Ballumarea. 
Technical report from NERI, no. 104. National Environmental 
Research Institute. Ministry of the Environment. 40 pp. (In 
Danish with an English Summary).

Figuerola, J., 2007. Climate and dispersal: blackwinged stilts 
disperse further in dry springs. PlosOne 2: e539.

Fog, J., 1968. Krikandens (Anas crecca) spredning under four
ageringstogter fra en rasteplads (Albuebugten Vildtreservat, 
Fanø). Dansk Ornitologisk Tidsskrift 62: 3236.

Forchhammer, M.C., Post, E. and Stenseth, N.C., 1998. Breed
ing phenology and climate. Nature 391: 2930.

Forchhammer, M.C., Post, E. and Stenseth, N.C., 2002. North 
Atlantic Oscillation timing of long and shortdistance mi
grant. Journal of Animal Ecology 71: 10021014.

Gloe, P. , 1998. Zum Schlafplatzzug des Großen Brachvogels 
(Numenius arquata) in Dithmarschen (SchleswigHolstein). 
Corax , 17 (2 ): 105121. 

Gloe, P., 1999. Zum Tagesrhythmus von im Watt Nahrung 
suchenden Großen Brachvögeln (Numenius arquata) an der 
Meldorfer Bucht. Corax , 17 (4 ): 344351 .

Guillemain, M., Sadoul, N. and Simon, G., 2005. European 
flyway permeability and abmigration in Teal Anas crecca, an 
analysis based on ringing recoveries. Ibis 147: 688696.

 Hurrel, J.W., Kushnir, Y., Ottersen, G. and Visbeck, M., 2003. 
The North Atlantic Oscillation. Climatic significance and en
vironmental impact. Geophysical Monograph 134, American 
Geophysical Union. Washington, DC. 279 pp.

Hustings F., Koffijberg K., van Winden E., van Roomen M., 
SOVON Ganzen en Zwanenwerkgroep and Soldaat L., 2009. 
Watervogels in Nederland in 2007/2008. SOVONmoni
toringrapport 2009/02, Waterdienstrapport BM2009.020. 
SOVON Vogelonderzoek Nederland, BeekUbbergen.

Hötker, H., 2004. Goldreenpfeifer Pluvialis apricaria in 
Deutchland in October 2003. Vogelwelt 125: 8387.

Hötker, H., Jeromin, H. and Melter J., 2007. Entwicklung der 
Brutbestände der WiesenLimikolen in Deutschland  Ergeb

nisse eines neuen Ansatzes im Monitoring mittelhäufiger 
Brutvogelarten. Vogelwelt, 128: 4868. 

Ingvardsen, S.M., 2006. Morfologisk udvikling i Vadehavet. 
Grådybs Tidevandsområde og Skallinge. Kystdirektoratet, 
Transport og Energiministeriet. 86pp.

Jeugd, H. P. van der and Litvin, K. Y., 2006. Travels and tradi
tions: longdistance dispersal in the Barnacle Goose Branta 
leucopsis based on individual case histories. Ardea, 94 (3): 
421432. 

Kleefstra R., de Boer P. and Willems J., 2008. Watervogels 
in het Lauwersmeer in 2007/2008. SOVONinventarisatier
apport 2008/23. SOVON Vogelonderzoek Nederland, Beek
Ubbergen.

Kleefstra R., van Winden E. and van Roomen M., 2009. Bin
nenlandse steltlopertellingen in Nederland: toelichting opge
gevens van landelijke tellingen in oktober en november 2008. 
SOVONinformatierapport 2009/14.

Kieckbusch, J. and Knief, W., 2007. Britbestandsentwicklung 
des Komorans in Deutchland und Europa. BfNSkripten 204: 
2847.

Koffijberg, K. Blew, J., Eskildsen, K., Günther, K., Koks, B., 
Laursen, K., Rasmussen, L.M., Südbeck, P. and Potel, P., 2003. 
High tide roosts in the Wadden Sea: A review of bird distribu
tion, protection regimes and potential sources of anthropo
genic disturbance. A report of the Wadden Sea Plan Project 
34. Wadden Sea Ecosystems No. 16, Common Wadden Sea 
Secretariat, Trilateral Monitoring and Assessment Group, 
JMMB, Wilhelmshaven, Germany, pp. 119. 

Koffijberg, K. and Günther, K., 2005. Recent population dy
namics and habitat use of Barnacle Geese and Darkbellied 
Brent Geese in the Wadden Sea. In: Blew, J. and Südbeck, 
P. (eds.), Wadden Sea Ecosystem No. 20: 149169. Common 
Wadden Sea Secretariat, Trilateral Monitoring and Assess
ment Group, Joint Monitoring Group of Migratory Birds in 
the Wadden Sea. Wilhelmshaven, Germany. 132pp.

Koffijberg, K. Dijksen, L., Hälterlein, B. Laursen, K., Potel, P. 
and Südbeck, P., 2006. Breeding birds in the Wadden Sea 
in 2001. Wadden Sea Ecosystem No. 22. Common Wadden 
Sea Secretariat. Trilateral Monitoring and Assessment Group. 
Joint Monitoring Group of Breeding Birds in the Wadden Sea. 
Wilhelmshaven. 119pp.

Koffijberg, K., Beekman, J., Cottaar, F., Ebbinge, B. van der 
Jeugd, H., Nienhuis, J., Tanger, D. Voslamber, B. and van 
Winden, E., 2010. Doortrekkende en overwinterende ganzen 
in Nederland. De Levende Natuur 111:39

Kraan, C., van Gils, J., Spaans, B., Dekinga, A., Bijleveld, A.I., 
van Roomen, M., Kleefstra, R. and Piersma, T., 2009. Land
scapescale experiment demonstrates that Wadden Sea in
tertidal flats are used to capacity by molluscivore migrant 
shorebirds. Journal of Animal Ecology 78: 12591268.

Kubetzki, U. and Garthe, S., 2003. Distribution, diet and habi
tat selection by four sympatrically breeding gull species in 
the southeastern North Sea. Mar. Biol. 143: 199207.

Laursen, K., Pihl, S., Durink, J., Hansen, M., Skov, H. Frikke. J. 
and Danielsen, F., 1997. Numbers and Distribution of Water
birds in Denmark 19871989. Danish Review of Game Biol
ogy, vol. 15, no.1: 1181.

References



     151 

Wadden Sea Ecosystem No. 30  2010

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Laursen, K., 2005. Curlews in the Wadden Sea. Effects of 
shooting protection in Denmark. In: In: Blew, J. and Südbeck, 
P. (eds.), Wadden Sea Ecosystem No. 20: 171183. Common 
Wadden Sea Secretariat, Trilateral Monitoring and Assess
ment Group, Joint Monitoring Group of Migratory Birds in 
the Wadden Sea. Wilhelmshaven, Germany. 

Laursen, K. and Frikke, J., 2006. Assessment of sustainable 
management of staging waterbirds in the Danish Wadden 
Sea. Wildfowl 56: 152171.
 
Laursen, K., Frikke, J., 2008. Hunting from motorboats dis
places Wadden Sea eiders Somateria mollissima from their 
favoured feeding distribution. Wildlife Biology 14, 423433.

Laursen, K., Hounisen, J.P., Rasmussen, L.M., Frikke, J., Pihl, S. 
and Kahlert, J., 2009. Staging waterbirds in the Margrethe 
Kog and on the foreshore west of the Tønder Marsland. – 
Technical report from NERI, nr. 702, 76 pp. (In Danish with 
English summary).

Laursen, K. Asferg, K. S., Frikke, J. and Sunde, P., 2009. Mus
sel fishery affects diet and reduces body condition of Eiders 
Somateria mollissima in the Wadden Sea. Journal of Sea Re
search 62. 2230.

Laursen, K., Blew, J., Ens, B., Eskildsen, K., Günther, K., Häl
terlein, B., Koffijberg, K., Potel, P. and van Romen, M., 2009. 
Migratory Birds. In: Marencic, H.and Vlas, J. de (Eds), 2009. 
Quality Status Report 2009. Thematic Report No. 19, 18 pp. 
WaddenSea Ecosystem No. 25. Common Wadden Sea Secre
tariat, Trilateral Monitoring and Assessment Group, Wilhelm
shaven, Germany.

Laursen, K., Kristensen, P.S. and Clausen, P., 2010. Assessment 
of blue mussel Mytilus edulis fishery management in the 
Danish Wadden Sea. Ambio 39: 476485.

Leopold, M.L., van Damme, C.J.G. and van der Veer, H.W., 
1998. Diet of cormorants and the impact of cormorant pre
dation on juvenile flatfish in the Dutch Wadden Sea. Journal 
of Sea Research 40: 93107.

Leopold, M.L., and van Damme, C.J.G., 2002. The Great Cor
morants Phalacrocorax carbo and polychaetes: can worms 
sometimes be a prey of a piscivorous species? Journal of Sea 
Research 40: 93107.

Look, T., Overdijk, O., Horn, H. and Piersma, T., 2009. The 
Spoonbill Platalea leucorodia population of the Wadden Sea 
islands: does population growth level off? Limose 82: 149
157.

Lumborg, U., 2004. Cohesive sediment transport modelling – 
application to the Lister Dyb tidal area in the Danish Wadden 
Sea. Journal of Coastal Research 41: 114123.

MacLean, I.M.D., Austian, G.E., Rehfish, M.M., Blew, J., Crowe, 
O., Delany, S., Devos, K., Deceuninck, B., Günther, K., Laursen, 
K., van Roomen, M. and Wahl. J., 2008. Global Change Biol
ogy 14: 112.

Madsen, J., 1988. Autumn feeding ecology of herbivorous 
wildfowl in the Danish Wadden Sea, and impact of food sup
plies and shooting on movements. Danish Review of Game 
Biology 13: 132.

Madsen, J., Cracknell, G. and Fox, T., (eds.), 1999. Goose Popu
lations of the Western Palearctic. Wetlands International 

Publication no.48. National Environmental Research Insti
tute, Denmark. 340 pp.
 
Madsen, P.B., Toudal, K., Larsen, H., Laursen, J.S. and Rasmus
sen, T.H., 2005. Vadehavet, status og udvikling 19892004. 
NOVANA. Amternes Vadehavssamarbejde, Ribe Amt og 
Sønderjyllands Amt. 159 pp.

Marencic, H.and Vlas, J. de (Eds), 2009. Quality Status Re
port 2009. WaddenSea Ecosystem No. 25. Common Wadden 
Sea Secretariat, Trilateral Monitoring and Assessment Group, 
Wilhelmshaven, Germany.

Meltofte, H., Blew, J., Frikke, J., Rösner, H.U. and Smit, C.J., 
1994. Numbers and distribution of waterbirds in the Wad
den Sea. IWRB Publication 34. Wader Study Group Bulletin 
74, Special Issue. Common Secretariat for the Cooperation 
on the Protection of the Wadden Sea. Wilhelmshaven, Ger
many. 192 pp.

Meltofte, H. Piersma, T., Boyd, H., McCaffery, B., Ganter, B., 
Golovnyuk, V.V., Graham, K., GtattoTrevor, C.L., Morrison, 
RI.G., Nol, E., Rösner, H.U., Schamel, D., Schekkerman, H., 
Soloviev, M.Y., Tomkovich, P.S., Tracy, D.M., Tulp, I. and Wen
nerberg. L., 2007. Effects of climate variation on the breeding 
ecology of arctic shorebirds. Meddelelser om Grønland, Bio
science 59. Copenhagen, Danish Polar Center. 48 pp.

Meltofte, H., Høye, T.T. and Schmidt, N.M., 2008. Effects of 
food availability, snow and predation on breeding perform
ance of waders at Zackenberg. Advances in Ecological Re
search Vol. 40. pp 325343.

Meltofte, H., Laursen, K. and Amstrup, O., 2009. Marked in
crease in numbers of staging and wintering Curlews in den
mark following improved protection and climate ameliora
tion. Dansk Orn. Tidsskr. 103: 99113. (In Danish with and 
English summary). 

Nehls, G., 1995. Strategien der Ernährung und ihre Bedeu
tung für Energiehaushalt und Ökologi der Eiderente (Soma-
teria molissima). Ph.D. thesis, ChristianAlbrechtsUniversität 
zu Kiel, Tyskland. 173 pp.

Nehls, G., 2001. Food selection by Eiders – why quality mat
ters. Wadden Sea Newsletter , 3941.

Overdijk, O., 2002. Lepelaar Platalea leucorodia. In: SOVON. 
Atlas van de Nederlandse broedvoles 19982000. National
Natuurhistorisch Museum Naturalis/KNNV/EIS, Leiden. 

Olsen, H. and Schmidt, N.M, 2004. Impacts of wet grassland 
management and winter severity on wader breeding numbers 
in eastern Denmark. Basic and Applied Ecology 5: 203210. 

Oost, A., P. Kabat, A. Wiersma and J. Hofstede, 2009. Climate. 
Thematic Report No. 4.1. In: Marencic, H. and Vlas, J. de (Eds), 
2009. Quality Status Report 2009. Wadden Sea Ecosystem 
No. 25. Common Wadden Sea Secretariat, Trilateral Monitor
ing and Assessment Group, Wilhelmshaven, Germany.

PearceHiggins, J.W., Yalden, D.W., Dougall, T.W. and Beale, 
C.M., 2009. Does climate change explain the decline of a 
transSaharan AfroPalaearctic migrant? Oecologia 159: 
649659. 

Petersen, I.K., Christensen, T.K., Kahlert, J., Desholm, M. and 
Fox, A.D., 2006. Final results of bird studies at the offshore 
wind farms at Nysted and Hornd Rev, Denmark. NERI Report. 
Commissioned by DONG energy and Vattenfall A/S. 161.

References



152        

Wadden Sea Ecosystem No. 30  2010

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       

Philippart, K. and E. Epping, 2009. Climate change and ecol
ogy. Thematic Report No. 4.2. In: Marencic, H. and Vlas, J. 
de (Eds), 2009. Quality Status Report 2009. Wadden Sea 
Ecosystem No. 25. Common Wadden Sea Secretariat, Tri
lateral Monitoring and Assessment Group, Wilhelmshaven, 
Germany.

Piersma, T. and Koolhaas, A., 1997. Shorebirds, shellfish (eries) 
and sediments around Griend, wetsern Wadden Sea, 1988
1996. NiozRapport 1997 7. NIOZ, Den Burg, The Nether
lands.,

Piersma, T., Rogers, K.G, Boyed, H., Bunskoeke E. and Jukema, 
J., 2005. Demography of Eurasian Golden Plover Pluvialis 
apricaria staging in The Netherlands, 19492000.Ardea 93: 
4964.

van de Pol, M. and Atkinson, P., Blew, J., Crowe, O. Delany, S., 
Duriez, O., Ens, B., Hälterlein, B., Hötker, H., Laursen, K., Oost
erbeek, K., Petersen, A., Thorup, O., Tjørve, K., Triplet, P. and 
Yésou, P., Accepted. A global assessment of the conservation 
status of the nominate subspecies of Eurasian oystercatcher 
(Haematopus ostralegus ostralegus). International Wader 
Studies. 

Poot, M., Rasmussen, L. M. van Roomen, M., Rösner, H.U. 
and Südbeck, P. 1996. Migratory Waterbirds in the Wadden 
Sea 1993/94. Wadden Sea Ecosystem No. 5. Common Wad
den Sea Secretariat and Trilateral Monitoring and Assessment 
Group, Wilhelmshaven, Germany. 79 p.

Rakhimverdiev, E.N., Verkuil Y.I., Saveliev A.A., Väisänen R.A., 
Karagicheva J.V. and Piersma T., in press. Local changes cause 
global shifts: eastward relocation of migration routes and 
breeding sites in ruff. Global Change Biology.

Ramsar Convension, 1998. Convension on Wetlands of In
ternational Importance especially as Waterfowl Habitat. Pro
ceedings of the third meeting of the Conference of the Con
tracting Parties, Regina, Canada, 1987. Ramsar, Switzerland.

Rasmussen, L.M., 2007. Koodinerede optællinger af Hjejle 
Pluvialis apricaria i Danmark i oktober 2003. Dansk Ornitolo
gisk Forenings Tidsskrift 1001: 1523.

Ridgill, S.C. and Fox, A.D., 1990. Cold weather movements of 
Waterfowl in Western Europe. IWRB special Publication No. 
13, Slimbridge, UK. 87 p.

Rappoldt, C., Kersten, M. and Smit, C., 1985. Errors in large
scale shorebird counts. Ardea 73: 1324.

van Roomen, M., van Winden, E., Koffijberg, K., van den Brem
er, L., Ens B., Kleefstran, R., Schoppers, J., Vegeer, J.W., SOVON 
anzen en Zwanenwerkgroup and Soldaat, L., 2007. Watervo
gels in Nederland in 2005/2006. SOVONmonitoringrapport 
2007/03, Waterdienstrapport BM07.09. SOVON Vogelonder
zoek Nederland, BeekUbbergen. 

Rösner, H.U., 1993.The joint monitoring project for migratory 
birds in the Wadden Sea. Common Wadden Sea Secretariat, 
Wilhelmshaven, Germany, 16p.

Rösner, H.U., van Roomen, M., Südbeck, P. and Rasmussen, L. 
M., 1994. Migratory Waterbirds in the Wadden Sea 1992/93. 
.Wadden Sea Ecosystem No. 2. Common Wadden Sea Secre
tariat and Trilateral Monitoring and Assessment Group, Wil
helmshaven, Germany. 72 p.

Scheiffarth, G. and Frank, D., 2005. ShellfishEating Birds in 
the Wadden Sea – What can We Learn from Current Moni
toring programs? In: Blew, J. and Südbeck, P. (eds.), Wadden 
Sea Ecosystem No. 20: 185200. Common Wadden Sea Sec
retariat, Trilateral Monitoring and Assessment Group, Joint 
Monitoring Group of Migratory Birds in the Wadden Sea. 
Wilhelmshaven, Germany.

Scheiffarth, G., Wahls, S., Ketzenberg, C. and Exo, K.M., 2002. 
Spring migration strategies of two populations of bartailed 
godwits, Limosa lapponica, in the Wadden Sea: time mini
mizers or energy minimizers? Oikos, 96: 346354.

Smit, C.J. and Wolff, W.J., 1983. Birds of the Wadden Sea. In 
(Wolff, W.J. ed.): Ecology of the Wadden Sea. Vol. 2, report 
6: 1308. 

Soldat, L., Visser, H., van Roomen and van Strien, 2007. 
Smoothing and trend detection in waterbird monitoring data 
using structural timeseries analysis and the Kalman filter. 
Journal of Ornithology 148: (Suppl. 2). 351357.

Spaans, B., Brugge, M., Dekinga, A., Horn, H., van Kooten, L. 
and Piersma, T., 2009. Space use of Red Knots Calidris canu-
tus in the Dutch Wadden Sea. Limosa: 82: 113121.

Stephens, D.W., Brown, J.S. and Ydenberg, R.C., 2007. Forag
ing, behaviour and ecology. The University of Chicago Press. 
Chicago and London. 608 pp.

Stige, L.C., Stave, J., Chan, K.S., Ciannelli, L., Pettorelli, N., 
Glantz, M., Herren, H.R. and Stenseth, N.C., 2006. The effect 
of climate variation on agropastoral production in Africa. 
Proceedings of the National Academy of Science of the Unit
ed States of America 103. 30493053. 

Stroud, D.A., Davidson, N.A., West, R., Scott. D.A., Haanstra, 
L.Thorup, O., Ganyer, B. and Delany, D., (compilers) on behalf 
of the International Wader Study Group, 2004. Status of mi
gratory wader populatios in Africa and West Eurasia in the 
1990s. International Wader Studies No. 15, Wageningen, The 
Netherlands. 263 p.

Swennen, C., 1976. Population structure and food of the Eider 
Somateria m. mollissima in the Dutch Wadden Sea. Ardea 64: 
311371.

Swennen, C., Nehls, G. and Laursen, K., 1989. Numbers and 
distribution of Eiders Somateria mollissima in the Wadden 
Sea. Netherlands Journal of Sea Research 34: 8392.

Thorup. O., 2006. Curlew Sandpiper Calidris ferriginea migra
tion pattern in Denmark. – International Wader Studies 19: 
130133.

Underhill, L.G. and PrysJones, R.P., 1994. Index numbers for 
waterbird populations. I. Review and methodology. Journal of 
Applied Ecology, 31: 463480. and PrysJones, 1994.

Versluys, M., Hiemstra, H. and Tall, J., 2009. Roosting Whim
brel Numenius phaeopus along the Wadden Sea coast of 
Friesland in the springs of 19972007. Limosa 82: 194207.

Visser, H., 2004.Estimation and detection of flexible trends. 
Atmospheric Environment, 38: 41354145. 

Voslamber, B., van der Jeugd H. and Koffijberg K., 2009. 
Broedende ganzen in Nederland. De Levende Natuur 111: 40
44.

References



     153 

Wadden Sea Ecosystem No. 30  2010

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Wadden Sea Plan, 1997. Stadedeklaratiom. The Trilateral 
Wadden Sea Plan. Common Wadden Sea Secretariat, Wil
helmshaven. 100 pp.

Wahl, J., Garthe, S. Heinicke, T. Knief, W. Petersen, B. Sudfeldt, 
C. and Südbeck, P. 2007. Anwendung des internationalen 
1%Kriteriums für wandernde Wasservogelarten in Deutsch
land. Berichte zum Vogelschutz , 44 : 83105.

Wahl, J., Bellebaum J., Blew J., Garthe S., Günther K., Heinicke 
T., in prep. Rastende Wasservögel in Deutschland 20002005: 
Bestandsschätungen und 1%Werte für Rastgebiet nation
aler Bedeutung. Vogelwelt, 00: 0000. 

Wang, D.X., Wang, C.Z., Yang, X.Y. and Lu, J., 2005. Winter 
Northern hemisphere surface air temperature variability as
sociated with the Arctic Oscillation and North Atlantic Oscil
lation. Geophysical Research Letters 32: L16706.

Wetlands International, 2002. Waterbird Population Esti
mates (Delany, S. and Scott D. ed.). Wetlands International, 
Global Series 12. Wageningen, The Netherlands. 226 pp.

Wetlands International, 2006. In: (Delany, S. and Scott, D. 
eds); Waterbird Population Estimates. Fourth Edition. Wet
lands International, Wageningen, The Netherlands. 239 pp.

Wiersma, A.P., Oost, A.P., Meindert, W. van der Berg, Vos, P.C., 
Marges, V. and Vries, S. de, 2009. Geomorphology. Thematic 
Report No. 9. In: Marencic, H. and Vlas, J. de (Eds), 2009. 
Quality Status Report 2009. Wadden Sea Ecosystem No. 25. 
Common Wadden Sea Secretariat, Trilateral Monitoring and 
Assessment Group, Wilhelmshaven, Germany.

Ydenberg, R.C. and Prins, H.H.T., 1981. Spring grazing and the 
manipulation of food quality by Barnacle Geese. J. Appl. Ecol. 
18: 443453.

Zwarts, L., 1996. Waders and their estuaries food supplies. 
Ministerie van Verkeer en Waterstaat, Rijksuniversiteit Gro
ningen. 386 pp.

Zwarts, L., 1996. Met hoogwatertellingen alleen kom je er 
niet. Limosa , 69 : 142145.

References



154        

Wadden Sea Ecosystem No. 30  2010

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       



     155 

Wadden Sea Ecosystem No. 30  2010

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix 1

Maximum estimates (counted and imputed) 
in geographical regions of the Wadden Sea 
1987/19882006/2007 during moult, autumn, 
winter, spring and breeding seasons. For sea
son definition see Table 3.4. The regions are: 
DK (Denmark), SH (SchleswigHolstein), NDS 
 (Niedersachsen/Hamburg), NL (The Nether
lands), NW (Northern Wadden Sea, north of the 

river Elbe), SW (SouthernWestern Wadden Sea, 
southwest of the river Elbe) and WS (the Wadden 
Sea). Given are the arithmetic mean of the three 
maximum estimates per season and region,  using 
only estimates with less than 50% imputed; cells 
are empty when maximum estimates could not 
be given due to more than 50% imputed. For de
tails, see method description.

Period 
1987/19881994/1995

Period
1999/20002006/2007

Area Euring Name MOULT AUTUMN WINTER SPRING BREED MOULT AUTUMN WINTER SPRING BREED
DK 00720 Great Cormorant  3,471  25  12  462  4,828  122  35  3,318
SH 00720 Great Cormorant  1,844  17  10  952  4,306  258  378  3,543
NDS 00720 Great Cormorant  1,886  188  122  1,133  4,870  470  350  3,408
NL 00720 Great Cormorant  3,267  587  508  2,498  11,975  3,196  3,021  8,675
NW 00720 Great Cormorant  5,125  33  22  659  11,177  376  406  7,817
SW 00720 Great Cormorant  5,450  738  603  3,248  15,662  3,335  2,800  10,771
WS 00720 Great Cormorant  11,420  708  681  3,804  25,152  3,535  3,049  15,684
DK 01440 Eurasian Spoonbill  0   0  0  2  0  6
SH 01440 Eurasian Spoonbill  1   0  4  164  20  83
NDS 01440 Eurasian Spoonbill  11   0  2  341  77  140
NL 01440 Eurasian Spoonbill  322   161  1,574  358  768
NW 01440 Eurasian Spoonbill  1   0  4  173  20  84
SW 01440 Eurasian Spoonbill  323   161  1,740  391  889
WS 01440 Eurasian Spoonbill  323   163  1,837  405  938
DK 01670 Barnacle Goose  13,896  12,201  50,873  46,721  21,745  61,913
SH 01670 Barnacle Goose  80,077  31,098  50,682  81,753  28,868  112,138
NDS 01670 Barnacle Goose  42,237  39,064  49,283  56,016  47,966  73,954
NL 01670 Barnacle Goose  85,988  60,592  74,901  85,250  78,871  149,512
NW 01670 Barnacle Goose  95,613  38,876  75,018  114,446  50,764  168,972
SW 01670 Barnacle Goose  124,430  86,858  115,380  133,360  114,872  213,432
WS 01670 Barnacle Goose  191,545  115,573  206,459  238,671  155,626  352,544
DK 01680 Darkbellied Brent Goose  14,426  2,898  14,763  11,704  1,809  18,573
SH 01680 Darkbellied Brent Goose  43,203  10,588  131,319  36,533  7,936  87,604
NDS 01680 Darkbellied Brent Goose  10,482  6,092  24,255  16,030  5,184  19,970
NL 01680 Darkbellied Brent Goose  35,176  40,151  105,302  30,650  31,344  92,380
NW 01680 Darkbellied Brent Goose  55,885  10,650  156,233  45,769  9,621  97,801
SW 01680 Darkbellied Brent Goose  43,831  43,924  127,433  42,414  34,831  117,722
WS 01680 Darkbellied Brent Goose  95,123  53,141  279,453  83,269  38,808  199,588
DK 01730 Common Shelduck  4,670  29,059  27,609  11,340  6,565  12,158  48,110  28,138  13,817  3,023
SH 01730 Common Shelduck  146,647  82,675  82,884  21,761  31,845  95,550  79,307  70,761  48,242  21,758
NDS 01730 Common Shelduck  20,928  86,070  66,689  50,083  12,926  22,376  93,089  65,900  39,288  14,369
NL 01730 Common Shelduck   64,533  49,501  17,693  16,559  58,190  75,960  48,468  26,416  46,322
NW 01730 Common Shelduck  151,852  107,714  102,649  38,313  101,211  100,361  93,292  69,045  29,086
SW 01730 Common Shelduck  34,128  153,432  115,091  46,775  25,228  74,092  159,292  108,583  63,718  55,640
WS 01730 Common Shelduck  197,097  252,824  205,533  89,754  47,564  151,268  245,723  201,345  131,509  74,963
DK 01790 Eurasian Wigeon  50,186  10,897  8,169  63,031  15,672  10,753
SH 01790 Eurasian Wigeon  201,301  154,912  94,335  174,973  99,543  60,791
NDS 01790 Eurasian Wigeon  49,277  46,032  25,611  47,640  31,391  21,825
NL 01790 Eurasian Wigeon  67,018  102,971  2,589  132,608  90,957  8,379
NW 01790 Eurasian Wigeon  253,355  164,256  94,148  229,538  112,232  77,676
SW 01790 Eurasian Wigeon  115,062  142,291  9,065  178,110  115,586  21,800
WS 01790 Eurasian Wigeon  327,525  273,117  94,972  331,807  259,479  124,623
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Period 
1987/19881994/1995

Period
1999/20002006/2007

Area Euring Name MOULT AUTUMN WINTER SPRING BREED MOULT AUTUMN WINTER SPRING BREED
DK 01840 Common Teal  2,151  10,628  1,498  2,425  1,659  6,097  3,800  1,887
SH 01840 Common Teal  5,532  19,267  8,286  6,555  4,150  14,745  8,419  7,472
NDS 01840 Common Teal  2,596  18,899  11,656  6,805  7,727  3,298  3,511
NL 01840 Common Teal  1,561  19,927  8,959  3,319  2,551  20,067  13,278  5,865
NW 01840 Common Teal  6,995  22,943  9,164  5,383  5,668  20,300  10,055  9,299
SW 01840 Common Teal  3,457  33,397  17,155  11,026  4,417  26,963  16,257  8,975
WS 01840 Common Teal  8,904  48,154  22,828  17,502  10,454  43,080  24,626  18,170
DK 01860 Mallard  2,154  10,330  21,047  14,664  452  2,346  5,387  10,667  7,499  384
SH 01860 Mallard  29,726  41,410  66,913  3,340  19,611  32,587  39,324  39,985  4,317
NDS 01860 Mallard  11,672  52,516  69,876  41,338  3,519  17,821  33,601  52,559  35,038  3,405
NL 01860 Mallard  6,532  36,488  56,248  25,425  2,497  15,285  46,368  60,531  23,104  4,439
NW 01860 Mallard  31,453  57,243  83,921  3,760  21,972  38,534  49,737  48,590  4,678
SW 01860 Mallard  77,797  112,715  46,872  5,640  28,197  83,536  115,263  50,108  7,603
WS 01860 Mallard  53,879  126,257  179,562  58,455  9,373  57,702  111,616  156,239  102,407  11,760
DK 01890 Northern Pintail  7,483  4,934  2,132  10,137  7,056  3,707
SH 01890 Northern Pintail  10,371  3,678  4,585  9,895  5,031  4,491
NDS 01890 Northern Pintail  2,830  3,141  4,557  4,453  6,507  4,440
NL 01890 Northern Pintail  7,177  8,034  16,063  16,357  9,215
NW 01890 Northern Pintail  13,404  7,490  6,845  16,650  9,682  7,760
SW 01890 Northern Pintail  9,228  9,917  5,602  18,854  20,275  14,433
WS 01890 Northern Pintail  18,587  15,787  12,832  31,671  27,856  22,184
DK 01940 Northern Shoveler  56  783  68  31  68  100  1,618  540  271  136
SH 01940 Northern Shoveler  1,543  3,969  1,237  717  908  1,180  4,456  2,004  1,544  839
NDS 01940 Northern Shoveler  1,664  1,209  268  648  1,534  1,303  1,250  637  993  218
NL 01940 Northern Shoveler  602  2,483  1,910  1,218  186  385  3,353  1,294  569  274
NW 01940 Northern Shoveler  1,579  4,045  1,293  809  933  1,408  4,745  2,212  1,742  984
SW 01940 Northern Shoveler  2,013  2,864  2,120  1,096  1,362  1,351  4,081  1,786  1,426  479
WS 01940 Northern Shoveler  3,155  5,655  3,040  1,805  2,153  2,144  8,082  3,761  3,128  1,591
DK 04500 Eurasian Oystercatcher  39,005  43,891  21,111  13,320  42,323  42,774  29,907  17,094
SH 04500 Eurasian Oystercatcher  187,968  146,424  100,039  73,727  122,703  116,924  101,186  59,509
NDS 04500 Eurasian Oystercatcher  232,716  230,384  159,356  69,604  150,836  163,833  124,493  54,565
NL 04500 Eurasian Oystercatcher  283,625  285,341  55,334  203,965  192,028  95,105  62,053
NW 04500 Eurasian Oystercatcher  219,359  186,552  86,038  160,551  154,781  133,719  72,995
SW 04500 Eurasian Oystercatcher  463,448  495,726  172,865  117,455  349,643  334,788  214,654  136,078
WS 04500 Eurasian Oystercatcher  653,829  664,231  267,202  181,113  506,709  472,190  351,988  210,854
DK 04560 Pied Avocet  5,445  8,902  920  3,096  3,157  3,107  1,145  1,414
SH 04560 Pied Avocet  7,963  8,691  1,702  6,864  7,709  4,553  7,680  5,844
NDS 04560 Pied Avocet  10,431  31,520  4,711  2,772  4,696  22,401  3,520  1,908
NL 04560 Pied Avocet  9,496  16,973  5,961  7,712  13,044  18,174  8,110  5,928
NW 04560 Pied Avocet  15,140  16,556  9,276  10,672  8,633  8,524  6,968
SW 04560 Pied Avocet  16,288  49,128  10,439  9,876  17,888  35,086  11,270  7,864
WS 04560 Pied Avocet  20,364  53,874  11,979  19,003  27,217  38,932  18,651  14,561
DK 04700 Great Ringed Plover  488  429  2,563  843
SH 04700 Great Ringed Plover  16,996  7,783  15,644  16,936
NDS 04700 Great Ringed Plover  6,533  2,890  10,819  2,802
NL 04700 Great Ringed Plover  1,443  2,050  10,966  6,597
NW 04700 Great Ringed Plover  15,560  8,116  18,070  17,538
SW 04700 Great Ringed Plover  10,605  4,939  19,450  8,740
WS 04700 Great Ringed Plover  20,394  12,583  34,702  24,306
DK 04770 Kentish Plover  16  4  55  30  20  44
SH 04770 Kentish Plover  405  85  396  534  77  319
NDS 04770 Kentish Plover  309  209  205  193  20  20
NL 04770 Kentish Plover  79  26  67  19  20
NW 04770 Kentish Plover  438  52  414  545  94  360
SW 04770 Kentish Plover  252  200  135  253  32  35
WS 04770 Kentish Plover  655  228  536  698  101  385
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Period 
1987/19881994/1995

Period
1999/20002006/2007

Area Euring Name MOULT AUTUMN WINTER SPRING BREED MOULT AUTUMN WINTER SPRING BREED
DK 04850 Eurasian Golden Plover  62,015  36,425  36,215  20,718
SH 04850 Eurasian Golden Plover  68,561  50,735  28,307  29,858
NDS 04850 Eurasian Golden Plover  24,622  29,655  26,648  10,022
NL 04850 Eurasian Golden Plover  27,054  15,634  54,271  29,280
NW 04850 Eurasian Golden Plover  121,189  55,297  55,486  43,412
SW 04850 Eurasian Golden Plover  51,092  51,855  72,862  51,371
WS 04850 Eurasian Golden Plover  148,108  120,393  84,885
DK 04860 Grey Plover  3,162  1,039  5,508  6,157  1,497  5,521
SH 04860 Grey Plover  59,670  12,233  49,039  25,979  11,581  33,305
NDS 04860 Grey Plover  36,085  17,928  56,374  31,973  26,042  42,305
NL 04860 Grey Plover  25,886  19,354  52,694  57,001  21,674  72,026
NW 04860 Grey Plover  62,202  13,043  54,049  30,513  12,269  36,683
SW 04860 Grey Plover  52,211  33,384  109,006  80,765  41,667  114,395
WS 04860 Grey Plover  119,909  47,966  157,168  104,140  51,107  148,681
DK 04930 Northern Lapwing  14,808  2,326  17,099  1,971  14,338  27,154  7,905  1,814
SH 04930 Northern Lapwing  46,737  16,999  10,950  3,510  25,647  19,524  7,673  6,803
NDS 04930 Northern Lapwing  29,959  20,399  15,035  2,530  30,032  26,580  8,225  3,529
NL 04930 Northern Lapwing  12,776  12,580  16,350  1,755  39,901  43,823  12,913  3,959
NW 04930 Northern Lapwing  59,856  2,720  37,309  5,051  41,880  46,678  14,642  8,900
SW 04930 Northern Lapwing  42,422  52,378  20,312  4,407  64,881  70,404  19,530  6,692
WS 04930 Northern Lapwing  99,862  68,380  36,524  9,475  98,757  117,082  36,212  13,496
DK 04960 Red Knot  9,685  10,927  58,704  82,190  24,756  115,671
SH 04960 Red Knot  253,911  89,508  406,078  125,146  60,590  214,326
NDS 04960 Red Knot  57,927 no imputing possible no imputing possible
NL 04960 Red Knot  89,419  150,170  58,648  131,117  109,432  34,459
NW 04960 Red Knot  271,521  92,827  426,894  178,215  71,854  294,265
SW 04960 Red Knot  161,277  168,162 NN  213,015  123,825  66,833
WS 04960 Red Knot  396,198  194,160  501,018  358,710  165,893  466,215
DK 04970 Sanderling  926  2,157  2,548  2,475  1,724  4,001
SH 04970 Sanderling  8,043  2,145  12,955  5,495  1,735  11,254
NDS 04970 Sanderling  4,552  3,199  3,329  5,655  3,890  2,777
NL 04970 Sanderling  3,864  3,532  2,902  13,290  9,432  15,781
NW 04970 Sanderling  8,938  3,619  15,799  7,679  3,044  14,557
SW 04970 Sanderling  7,330  6,325  4,965  17,681  12,527  17,524
WS 04970 Sanderling  14,801  7,535  21,429  24,875  16,462  36,770
DK 05090 Curlew Sandpiper  108  32  265  10
SH 05090 Curlew Sandpiper  8,965  26  12,057  1,332
NDS 05090 Curlew Sandpiper  337  29  227  191
NL 05090 Curlew Sandpiper  1,370  131  5,155  251
NW 05090 Curlew Sandpiper  8,965  26  12,136  1,344
SW 05090 Curlew Sandpiper  1,559  206  5,173  442
WS 05090 Curlew Sandpiper  10,812  105  13,544  1,656
DK 05120 Dunlin  307,873  57,610  224,354  238,673  37,705  190,087
SH 05120 Dunlin  566,513  95,850  421,555  335,054  82,137  275,271
NDS 05120 Dunlin  271,411  87,399  282,473  320,277  114,273  249,156
NL 05120 Dunlin  232,243  117,993  228,995  407,322  198,240  370,983
NW 05120 Dunlin  721,951  135,490  616,676  557,595  112,022  431,958
SW 05120 Dunlin  493,280  179,238  483,275  641,144  292,575  596,904
WS 05120 Dunlin  1,236,333  299,121 1,073,707  1,153,879  390,001  946,807
DK 05170 Ruff  163  14,202  357  407
SH 05170 Ruff  3,579  4,929  4,406  1,514
NDS 05170 Ruff  1,042  1,156  421  104
NL 05170 Ruff  533  184  610  127
NW 05170 Ruff  3,614  18,383  4,654  2,036
SW 05170 Ruff  1,802  1,245  846  154
WS 05170 Ruff  5,507  19,045  5,282  2,318
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Period 
1987/19881994/1995

Period
1999/20002006/2007

Area Euring Name MOULT AUTUMN WINTER SPRING BREED MOULT AUTUMN WINTER SPRING BREED
DK 05340 Bartailed Godwit  23,022  15,024  45,770  17,301  5,585  28,629
SH 05340 Bartailed Godwit  69,840  25,275  143,134  43,128  16,695  87,277
NDS 05340 Bartailed Godwit  36,102  4,073  64,812  28,921  10,298  81,074
NL 05340 Bartailed Godwit  38,990  27,906  121,425  90,138  64,733  173,487
NW 05340 Bartailed Godwit  87,060  36,920  188,904  61,871  22,812  117,358
SW 05340 Bartailed Godwit  50,448  30,272  205,929  112,807  68,724  245,834
WS 05340 Bartailed Godwit  126,709  52,564  367,066  151,762  85,713  347,958
DK 05380 Whimbrel  333  502  422  79
SH 05380 Whimbrel  647  182  830  120
NDS 05380 Whimbrel  1,994  502  729  117
NL 05380 Whimbrel  451  507  2,792  1,217
NW 05380 Whimbrel  982  658  1,081  180
SW 05380 Whimbrel  1,758  851  3,241  1,270
WS 05380 Whimbrel  2,210  1,389  3,857  1,336
DK 05410 Eurasian Curlew  3,689  5,234  1,462  960  10,261  14,255  7,922  1,925
SH 05410 Eurasian Curlew  73,571  52,159  41,064  10,464  48,291  44,569  32,927  9,097
NDS 05410 Eurasian Curlew  95,851  99,819  79,271  16,017  116,528  75,882  78,603  17,041
NL 05410 Eurasian Curlew  137,469  122,366  9,819  174,092  131,884  115,678  27,379
NW 05410 Eurasian Curlew  77,686  55,289  42,901  11,160  57,205  54,247  39,495  10,717
SW 05410 Eurasian Curlew  213,379  215,042  24,978  270,297  195,884  187,789  41,940
WS 05410 Eurasian Curlew  282,886  270,468  225,893  31,513  323,911  240,876  222,648  48,535
DK 05450 Spotted Redshank  765  1,964  1,383  512
SH 05450 Spotted Redshank  13,953  10,658  9,095  3,963
NDS 05450 Spotted Redshank  2,498  6,386  4,861  3,699
NL 05450 Spotted Redshank  5,525  5,557  6,834  2,436
NW 05450 Spotted Redshank  9,975  11,497  10,238  4,439
SW 05450 Spotted Redshank  7,872  10,800  11,810  6,358
WS 05450 Spotted Redshank  19,660  20,884  20,491  9,874
DK 05460 Common Redshank  3,035  1,927  424  1,577  7,905  1,798  1,234  1,817
SH 05460 Common Redshank  36,322  5,787  5,577  18,434  4,660  4,762  4,355
NDS 05460 Common Redshank  20,992  6,861  10,975  9,133  19,302  4,792  6,833  4,877
NL 05460 Common Redshank  15,882  11,333  11,515  10,425  46,321  14,500  14,562  17,236
NW 05460 Common Redshank  39,293  7,036  7,083  24,437  5,903  6,253  6,096
SW 05460 Common Redshank  38,514  18,097  22,911  19,672  62,494  19,184  20,308  21,146
WS 05460 Common Redshank  56,860  24,386  25,283  26,267  84,218  24,145  26,085  25,967
DK 05480 Common Greenshank  2,132  1,657  5,745  1,221
SH 05480 Common Greenshank  8,431  1,042  5,816  942
NDS 05480 Common Greenshank  5,653  3,437  5,900  3,576
NL 05480 Common Greenshank  2,506  1,595  8,894  1,921
NW 05480 Common Greenshank  9,460  2,583  11,376  2,087
SW 05480 Common Greenshank  8,018  4,839  13,902  5,326
WS 05480 Common Greenshank  12,489  7,299  25,971  6,844
DK 05610 Ruddy Turnstone  147  54  718  843  343  303
SH 05610 Ruddy Turnstone  2,443  1,098  2,549  2,687  1,890  3,022
NDS 05610 Ruddy Turnstone  1,979  2,376  2,297  1,963  1,752  1,762
NL 05610 Ruddy Turnstone  4,325  3,170  3,759  6,439  3,815  3,635
NW 05610 Ruddy Turnstone  2,617  1,209  3,258  3,250  2,055  3,542
SW 05610 Ruddy Turnstone  5,215  5,682  7,677  5,382  5,097
WS 05610 Ruddy Turnstone  7,143  6,319  8,832  11,045  7,007  8,439
DK 05820 Common Blackheaded Gull  38,659  7,162  9,455  19,369  42,945  3,033  12,722  9,438
SH 05820 Common Blackheaded Gull  106,725  6,951  29,576  76,608  92,806  7,169  35,842  51,371
NDS 05820 Common Blackheaded Gull  136,057  29,674  44,389  34,901  153,978  15,994  46,493  37,122
NL 05820 Common Blackheaded Gull  92,474  21,255  88,537  234,639  23,238  58,185  34,168
NW 05820 Common Blackheaded Gull  124,962  12,194  25,610  103,704  139,699  9,931  49,982  66,292
SW 05820 Common Blackheaded Gull  249,321  46,305  74,022  112,330  359,081  37,464  97,020  74,907
WS 05820 Common Blackheaded Gull  349,251  55,939  98,522  184,819  461,136  46,536  152,839  153,822
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Period 
1987/19881994/1995

Period
1999/20002006/2007

Area Euring Name MOULT AUTUMN WINTER SPRING BREED MOULT AUTUMN WINTER SPRING BREED
DK 05900 Common Gull  28,806  17,346  12,072  13,868  23,032  18,821  9,110  18,117
SH 05900 Common Gull  48,985  16,256  20,409  14,191  38,630  15,544  13,578  29,892
NDS 05900 Common Gull  51,539  29,658  19,959  20,132  51,569  30,749  15,354  31,323
NL 05900 Common Gull  39,946  34,147   5,994  135,302  61,074  24,925  33,156
NW 05900 Common Gull  65,494  28,061  39,174  22,194  62,795  30,673  22,184  46,581
SW 05900 Common Gull  69,686  63,498  9,327  179,945  85,512  34,032  48,527
WS 05900 Common Gull  121,614  84,194  89,024  21,475  225,017  105,907  61,603  81,687
DK 05920 Herring Gull  23,436  50,639  13,949  20,467  33,671  40,070  25,002  10,243
SH 05920 Herring Gull  61,879  28,351  35,602  40,218  36,694  24,032  23,378  27,238
NDS 05920 Herring Gull  63,518  58,003  44,125  27,605  58,956  34,586  35,733  27,403
NL 05920 Herring Gull  96,338  75,516  34,469  97,883  89,473  44,422  26,585
NW 05920 Herring Gull  82,520  71,951  36,011  54,611  67,081  61,227  46,636  43,347
SW 05920 Herring Gull  150,976  120,114  64,236  147,307  114,686  77,435  48,296
WS 05920 Herring Gull  238,933  167,512  115,679  193,292  154,810  113,584  86,286
DK 06000 Great Blackbacked Gull  1,346  1,195  1,771  790  1,669  3,276  1,519  1,459
SH 06000 Great Blackbacked Gull  5,185  626  425  1,293  2,132  1,960  370  1,028
NDS 06000 Great Blackbacked Gull  2,666  2,211  1,809  798  2,590  1,577  1,254  213
NL 06000 Great Blackbacked Gull  6,203  5,018  4,517  7,583  6,324  9,104  1,308
NW 06000 Great Blackbacked Gull  5,889  2,683  1,531  2,016  3,553  4,525  1,978  2,359
SW 06000 Great Blackbacked Gull  8,313  6,911  5,353  1,457  8,991  7,148  10,410  1,528
WS 06000 Great Blackbacked Gull  12,651  9,070  7,570  2,051  11,627  10,659  12,622  3,673
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