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Birds and Pacific Oysters
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What will happen to birds when Pacific 
Oysters take over the mussel beds in the

Wadden Sea?

Abstract
Since the beginning o f the 21st century the in 
troduced Pacific Oyster (Crassostrea gigas) has 
increased s ign ificantly  in the Wadden Sea. One o f 
the preferred settling structures fo r oyster larvae 
are existing mussel beds, resulting in a conversion 
o f a large fraction  o f mussel beds in to oyster beds. 
As mussel beds are one o f the preferred foraging 
habita ts fo r  birds, th is  has led to the concern 
th a t birds m ight lose feeding opportunities in the 
Wadden Sea. However, the available data suggest 
tha t fo r birds feeding on the associated fauna (i.e. 
Curlews (Numenius arquata ) feeding on shore - 
crabs (Carcinus maenas) no difference in habita t 
qua lity  is to be expected. For birds feeding on 
mussels, the conversion o f mussel beds to oyster 
beds is probably negative, but reactions are species 
specific. Herring Gulls (Larus argentatus) feed on 
shorecrabs on old mussel beds, but swallow  small 
mussels whole on young mussel beds. However, 
contrary to mussels, even small oysters cannot

be detached from  the substrate. Oystercatchers 
(Haematopus ostralegus) can feed on oysters, as 
indicated by studies elsewhere in the world, but 
p ro fita b ility  o f th is new food source has s till to  be 
determined. A t present, feeding densities on oyster 
beds are lower than feeding densities on mussel 
beds. Common Eiders (Somateria mollissim a) are 
most probably not capable o f feeding on oysters, 
so th a t th is species m ight suffer most from  the 
change in the forag ing habitat.

Introduction
A fte r in troduction  by oyster-fa rm ing to the Oost- 
erschelde in 1964 and the Lister Deep area in 1986, 
the Pacific Oyster (Crassostreagigas), native to Ja
pan and south-east Asia, has increased exponen
tia lly  in numbers and area covered in the Wadden 
Sea since the beginning o f the 21st century (Nehls 
Ft B iittge r 2007). One o f the preferred settling 
structures fo r oyster larvae are existing beds o f 
the Blue Mussel (M ytilus edulis). Nowadays, e.g. in
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the Wadden Sea o f Lower Saxony, every in te rtida l 
mussel bed holds at least some oysters (Nehls 
f t  B iittge r 2007). Coverage o f mussel beds w ith  
oysters as well as the structure o f the oyster beds 
themselves d iffe r between the beds, ranging from  
widespread beds to dense reefs (Fig. 1).

Mussel beds are preferred foraging habita ts 
fo r many birds in the Wadden Sea (Nehls et al. 
1997; van de Kam et al. 1999). These beds are not 
only used by birds feeding on Blue Mussels, but 
many species feed on the associated fauna living 
on and between the mussels (van de Kam et al. 
1999). Main mussel feeders are the Oystercatcher 
(Haematopus ostralegus) and the Common Eider 
(Som ateria mollissima). A lthough Herring Gulls 
(Larus argentatus) also feed on small mussels, 
they can only do this on young mussel beds. On 
old, well-established mussel beds they take mostly 
shore crabs (Carcinus maenas). Other species v is it
ing mussel beds regularly, like the Curlew (Numen
ius arquata), the Redshank (Tringa totanus), the 
Black-headed Guii (Larus ridibundus), the Dunlin 
(Calidris alpina) or the Bar-tailed G odw it (Limosa 
lapponica) do not feed on mussels but on crabs 
and polychaetes (van de Kam et al. 1999, Nehls 
et al. 1997).

In th is review we w ant to analyze the effects 
o f the transition o f mussel beds to oyster beds on 
birds. As alm ost no data from  the Wadden Sea 
are available, th is is done by reviewing published 
lite ra ture  from  other parts o f the world where 
the Pacific Oyster had been in troduced earlier 
and proliferated fo r a longer period than in the 
Wadden Sea.

Oyster beds as foraging 
habitat

In comparison to surrounding mudflats, oyster 
beds are a preferred foraging hab ita t (Escapa et 
al. 2004, W ijsman et al. 2006). On sample plots, 
bird densities were higher on the oyster bed than 
on bare m udflats fo r  most bird species foraging 
on oyster beds and on adjacent m udflats . This 
resembles the situa tion fo r mussel beds. Elenee, 
oyster beds seem to a ttrac t foraging birds. (An a l
ternative explanation is tha t both mussel beds and 
oyster beds preferentia lly  occur on rich parts o f 
the in tertida l area). In the Wadden Sea densities o f 
forag ing birds on oyster beds are at present lower 
than on mussel beds. A comparison o f bird densi
ties on a mussel bed which turned in to  an oyster 
bed w ith in  10 years in the Königshafen, located 
in the northern part o f the Wadden Sea, showed 
a marked difference in densities in the main bird 
species between the tw o states o f the bed (Fig.

2). Densities on the mussel bed were 3 - 5  times 
higher than on the oyster bed. Elowever, we have 
to keep in mind tha t observations were made in 
d iffe rent seasons and w ith  d iffe rent to ta l numbers 
o f birds present in the area, which m ight influence 
recorded bird densities. This applies in particu lar 
to the Curlew, which appears only in low numbers 
in spring in the Königshafen. Numbers in October 
and w in te r are much higher, which m ight explain 
the observed difference between the densities on 
mussel and oyster beds. Nevertheless, bird densi
ties on oyster beds in the Königshafen were at a 
level s im ilar to those in other parts o f the world 
(Fig. 3). A comparable result was obtained fo r the 
Mokbaai on the island o f Texel, where a mussel 
bed was transformed in to  an oyster bed. Here, on 
average 30 Oystercatchers fed on the mussel bed 
during low tide in the years 1983-2002, and this 
number dropped to only 4 Oystercatchers a fte r 
the transform ation in to an oyster bed in the years 
2003-2005 (Cor Smit, pers. comm.). Furthermore, 
studies on mussel beds in the Dutch Wadden Sea 
consistently show much higher feeding densities 
o f Oystercatchers than shown fo r the Königshafen 
(Table 1). Since Oystercatcher prefer to feed on 
mussels o f in term ediate and large size, the feed
ing densities on mussel seed beds are generally 
low. When data on mussel seed beds are excluded, 
the discrepancy between Königshafen and Dutch 
mussel beds is even more extreme, suggesting tha t 
Königshafen may not be typical. Thus, feeding den
sities o f Oystercatchers may strongly be reduced 
a fte r a mussel bed is turned in to  an oyster bed.

On the basis o f the present scant in form ation 
we conclude tha t mature oyster beds may o ffe r a 
s im ilarly a ttractive  forag ing hab ita t fo r birds tha t

F ig u re  2 : 

M ean  b ird  d e n s itie s  (+  SE) 

pe r e xpo su re  p e rio d  on 

a m ussel bed in  a u tu m n  

1 9 9 3  (d a ta  f ro m  N ehls  

e t  a l. 1 9 9 7  and H e rtz le r 

1 9 9 5 ; 5 p lo ts , 0 .2 5  ha 

each ) and f ro m  th e  sam e 

bed in s p r in g  2 0 0 5  w h e n  it  

had tu rn e d  in to  an oys te r 

bed (d a ta  f ro m  W e h rm a n n  

e t  a l. 2 0 0 6 ;  6 p lo ts , 0.01 

ha each ). The bed w as 

lo ca te d  in  th e  K ö n ig sh a fe n  

a t  th e  n o r th e rn  end o f  th e  

is land  o f  S y lt. For O ys te r

ca tc h e r and H e rr in g  G u ii 

on th e  m ussel bed a ll da ta  

f ro m  A u g u s t  -  O c tobe r 

w e re  p o o le d , and on  th e  

o ys te r bed a ll da ta  f ro m  

M a rch  -  M a y  w e re  p o o le d . 

For C u rle w  o n ly  da ta  f ro m  

O c to b e r on m ussels and 

M a y  on  oys te rs  are  s h o w n .

For each b ird  species p <  

0 .0 5  (K o lm o g o ro v -S m irn o v  

tw o  sa m p le  te s t) .
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F igu re  3 :  

M ean  b ird  d e n s itie s  (+  SE 

fo r  th e  K ö n ig s h a fe n ) per 

exp o su re  p e rio d  on d i f 

fe re n t  P a c if ic  O yste r beds. 

D ata f ro m  W e h rm a n n  e t  al. 

2 0 0 6  (K ö n ig s h a fe n ), W ijs 

m an e t a l. 2 0 0 6  (O o s te r -  

sche lde ), Escapa e t a l. 2 0 0 4  

(P a ta g o n ia ).

3 -

2 -

1 -

ül
Oystercatcher

+
Herring Guii (Kelp Guii)

+ iUl
Curlew

Königshafen, Crassostrea, spring I I Oosterschelde Zand kreek, August
Oosterschelde Vondelingsplaat, August I I Patagonia, summer

do not feed on the mussels themselves, compared 
to mature mussel beds. However, this is obviously 
not true fo r Oystercatchers and Herring Gulls. Fur
ther investigations concerning the use o f mussel 
and oyster beds by birds are necessary.

Apart from  the oyster being the dom inant spe
cies, also the m orphology o f an oyster bed differs 
from  a mussel bed. The surfaces o f the shells 
themselves, as well as the aggregations o f the 
bivalves have d iffe ren t structures (Görlitz 2005). 
For the associated fauna, all species present on 
a mussel bed were also present on an oyster bed. 
Only the dominance relationships between the 
species are d iffe ren t (Nehls Ft B iittge r 2007). The 
d iffe rent morphological structures in com bination 
w ith  a change in the interrelationships o f ep i- and 
endofauna m ight result in a change in prey avail
ab ility  fo r birds. Detailed investigations have not 
yet been carried ou t on th is topic.

Oysters as food for birds
Oysters m ight be a replacement fo r mussels in 
mussel feeding birds. For the Oystercatcher, w orld
wide six studies were available which reported 
Oystercatchers feeding on oysters (Baptist 2005, 
Butler 1979, Dewar 1922, Lunais 1975, Tomkins

1947, Tuckwell Ft Nol 1997). M ost o f the recent 
observations come from  the Americas, where the 
American Oystercatcher (Haematopus pallia tus) 
m ight have Crassostrea virg in ica  even as its sta
ple food (Tuckwell Ft Nol 1997). American Black 
Oystercatchers (Haematopus bachmani) manage 
to open Crassostrea gigas w ith  a shell length o f 
up to 16 cm (Butler 1979). Recent observations o f 
European Oystercatcher feeding on Crassostrea g i
gas exist fo r the Oosterschelde (Baptist 2005) and 
the Wadden Sea (Kees Oosterbeek, pers. comm., 
Wiebke Esser pers. com.). However, p ro fita b ility  o f 
Pacific Oysters o f d iffe ren t size fo r Eurasian Oys
tercatchers is yet unknown. It seems likely tha t the 
larger specimens are unavailable to the birds, as 
this species can grow to shell lengths up to 30 -  40 
cm (Nehls Ft B iittge r 2007), a lthough the normal 
size range is 8 -  20 cm (Nehring 2006). Thus, even 
Oystercatchers tha t are very pro fic ient a t feeding 
on oysters may find only a small percentage o f the 
oysters available as food on mature oyster beds, if  
recru itm ent fa ils  fo r some generations. However, 
un til now shell lengths o f oysters in the Wadden 
Sea are well w ith in  the size range preyed upon 
by the American Black Oystercatcher. Clearly, fu r 
the r investigations are necessary to see whether

Tab le 1 :
H a b ita t Period

D ensity
(b irds /ha)

Source

A ve ra g e  d e n s itie s  o f  fe e d in g Old mussel bed W in te r  1970s 37.2 (Ens e t al. 1993)

O ys te rca tch e rs  d u r in g  lo w Old mussel bed Late sum m e r 1970s 32.7 (van de Kam e t al. 1999)
t id e  on m ussel beds in  th e E xperim enta l (old) mussel bed S um m er 1996 11.9 (Ens Et A lt in g  1996)

D u tch  W adde n  Sea.
M ussel seed bed S um m er 1996 9.4 (Ens Et A lt in g  1996)

M ussel seed bed w ith o u t  cockles Late sum m e r 2001 14.5 (Ens e t al. 2004)

M ussel seed bed w ith  cockles Late sum m e r 2001 17.5 (Ens e t al. 2004)
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F igu re  4 :  

M usse ls  (e n c irc le d ) se t

t l in g  on P a c if ic  O ysters in 

an o ys te r re e f. S e d im e n t 

s u rfa ce  is in d ic a te d  by  th e  

shaded area 

(P h o to : A . S c h m id t) .

oysters form  a good replacement fo r mussels in 
th is bird species. It m ight even be th a t European 
Oystercatchers need several generations to learn 
how to handle Pacific Oysters as e ffic ien tly  as the ir 
American counterparts obviously do.

For Herring Gulls, only a few  published obser
vations exist showing th a t these birds feed on 
oysters. On one occasion on the island o f Texel 
w ith  an oyster bed close to a dike covered w ith  
concrete or asphalt, Herring Gulls were observed 
dropping oysters to break them open (Cadée 2001). 
However, they only managed to break 33.6 %  o f 
the oysters. In contrast to oysters, Herring Gulls 
managed to open 100 %  o f the dropped mussels 
in the same situation. Obviously, shell dropping o f 
oysters seems to be not as e ffic ien t as o f mussels, 
a lthough pro fitab ilitie s  have not been compared 
yet. Furthermore, as Herring Gulls prefer to feed on 
small seed mussels, th is food source m ight be lost 
fo r  the gulls i f  the mussels settle on or between 
the oysters. A va ila b ility  o f mussels se ttling  on 
oysters is yet unknown but m ight be lower than 
in a pure mussel bed. A ll in all, fo r Herring Gulls 
oysters appear not to be an a ttrac tive  a lternative 
food to mussels.

The Common Eider has so fa r only once been 
described as a predator on oysters, and the source 
is very anecdotal (NIMPIS 2002). We th ink  it  is 
very unlikely th a t Common Eiders do take oysters. 
It is d iff ic u lt  to im agine how they could suc
ceed in tearing a Pacific Oyster loose from  the 
substrate and subsequently swallow it. A lthough 
Common Eiders prefer subtidal mussels as a food 
source (Kats 2007), they also forage on in te rtida l 
mussel beds (Nehls 1995), where m ost o f the 
oysters in the Wadden Sea settle a t the moment. 
Additionally, i t  is un like ly th a t Common Eiders 
take mussels attached to oysters. Therefore, this 
species obviously loses fo rag ing  opportun ities

when mussel beds turn in to oyster beds. W hether 
th is has an e ffect on the population level o f the 
Common Eider in the Wadden Sea remains to be 
investigated.

Conclusions
When a mussel bed turns in to  a Pacific Oyster 
bed, the im pact on birds has to be considered at 
the species level. Birds foraging on the associated 
fauna are most probably litt le  affected, because 
the associated fauna o f oyster beds and mussel 
beds appears to be very similar. Oystercatchers 
m ight be negatively affected un til they learn how 
to handle the new prey species. Yet, even then it 
appears th a t on oyster beds a smaller percentage 
o f the shellfish biomass m ight be available than 
on mussel beds. Herring Gulls lose part o f the ir 
form er prey source and Common Eiders lose a fo r
aging habita t completely. As shellfish feeding birds 
are already declin ing in the Wadden Sea (Scheif- 
fa rth  Ft Frank 2005), a fu rthe r th rea t m ight arise 
through loss o f in te rtida l mussel beds as foraging 
habita t. Therefore, the im pact o f the increase in 
Pacific Oysters on popu lation levels o f mussel 
eating birds needs to be studied. Our hypothesis 
is tha t there is an e ffect on Oystercatchers, even 
if  they learn to handle oysters effic iently, a small 
e ffect on Herring Gulls (since they eat many other 
prey), and a measurable effect on Common Eiders, 
especially i f  subtidal mussel beds are also over
grown by Pacific Oysters. In the Wadden Sea, the 
in itia l spreading o f Pacific Oysters has occurred in 
the in te rtida l zone, but more and more observa
tions are reported o f Pacific Oysters attached to 
subtidal mussels (Nehls Ft B iittge r 2007).

Further research should focus on the functional 
relationship between the oyster bed and shellfish 
eating birds. The p ro fita b ility  o f the Pacific Oyster 
fo r  birds feeding on i t  is unknown. Furthermore,
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the ava ilab ility  o f food on an oyster bed fo r all 
bird species foraging in this hab ita t needs to be 
studied. This also includes mussels se ttling  on 
oyster shells (Fig. 4).
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