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stomachs of Herring Gulls, killed for population management, containing refuse
decreased from 31% to 13% after the closure, whereas the proportion of
stomachs with fish increased slightly from 75% to 87% (Demuth 1983).

There is some evidence that, at least in marine areas, foraging in
natural habitats is preferred to foraging on refuse tips. The latter are mainly
visited when access to natural food sources is restricted e.g. during high waters
(Spaans 1971; Kihlman & Larsson 1974; Greig et al. 1986). Niebuhr (1983)
observed that females in the pre-laying period prefer mussels, which provide
calcium for egg-shell formation, whereas males feed on refuse. In fact, despite
the higher energetic value of refuse, mussel specialists produce more offspring,
being larger at all developmental stages compared with refuse specialists
(Pierotti & Annett 1987). Black Tern Chlidonias niger chicks exclusively fed on
insects may die due to calcium deficiency (Beintema et al. 1997). In our and
other studies (Chudzik et al. 1994; Nogales et al. 1995) fish bones which are
calcium-rich, may substitute for mussel shells. Pairs that switch to a fish diet at
the time of hatching have lower chick mortality (Pierotti & Annett 1987;
Bukacinska et al. 1996): The ability of chicks to digest fish bones in the early
phase of growth implies that fish might be an important source of calcium
(Spaans 1971). However, Spaans (1971) also found that chicks from broods fed
on refuse as well as marine food grew faster than chicks not supplied with
refuse. Hence, natural food, such as mussels, crabs and fish, which are rich in
protein and calcium, seems to be essential for a high reproductive success,
which can be improved even more by high energetic refuse.

Outside the breeding season, however, the availability of human refuse
determines to a great extent the inland distribution of Herring Gulls (Monaghan
1980; Goethe 1991; Arbeitsgruppe Mowen 1996). Then, refuse may be an
important food and act as an alternative when natural food is unavailable. This
could increase life expectancy (Pierotti & Annett 1987) and possibly lifetime
reproduction.

The suggestion that the inland breeding distribution of the Herring Gull
is limited by the lack of breeding habitats cannot easily be supported. In contrast
to the Herring Gull, there exist several very large inland colonies of the
Common Gull (Bauer & Berthold 1996; Hagemeijer & Blair 1997), and the
inland total of about 6000 pairs in Germany is still increasing (Witt 1976; Koop
in Busche & Berndt 1986; Meyer & Sudmann 1996; Mlody 1996; K. Witt pers.
comm.). Since Herring Gulls and Common Gulls often nest close together both
in coastal and in inland colonies (e.g. Huppop & Huppop 1995; Koop in Busche
& Berndt 1996; Mitschke 1996; Sildbeck & Halterlein 1997), there are no
reasons to assume a lack of inland breeding habitats for Herring Gulls.
Correspondingly, Chudzik et al. (1994) suggested that food rather than the
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availability of breeding habitats limit Herring Gull numbers throughout the
Great Lakes of North America.

In conclusion, the food spectrum of Herring Gulls of almost all inland
colonies investigated is relatively similar and almost exclusively dominated by
fish (Table 3). Further, all larger inland colonies in both Europe and North
America (Pierotti & Good 1994; Hagemeijer & Blair 1997) seem to be confined
to areas with a sufficient natural or anthropogenic supply of fish (Vermeer 1973;
Fox et al. 1990; Chudzik et at. 1994). For some inland breeding Herring Gulls,
e.g. for those in colonies in Brandenburg (eastern Germany, 75-77 pairs in 1995,
Haupt & Kaminski 1995) their diet is not known nor whether they have access
to fish (H. Haupt pers. comm.), but there is strong evidence that the inland
breeding distribution of Herring Gulls is generally limited by the availability of
fish during the breeding season rather than by the availability of human refuse
or by the lack of breeding habitats.
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SAMENVATTING

Zilvermeeuwen zijn deze eeuw zowel in Noord-Amerika als in Europa sterk in aantal toegenomen
en tot aan het midden van de jaren zeventig ontstonden talloze nieuwe kolonies. Over het algemeen
werd verondersteld dat deze meeuw zich succesvol had aangepast aan de mens en dat de toename
vooral een afspiegeling was van onze verhoogde levensstandaard. Behalve dat de Zilvermeeuw
profiteerde van nieuwe, door de mens veroorzaakte voedselbronnen (bijvoorbeeld vuilnisbelten,
visafval), was ook de verminderde bestrijding van meeuwen een belangrijke voorwaarde voor het
succes. Sinds de jaren vijftig werden ook steeds meer vestigingen van Zilvermeeuwen in het
binnenland aangetroffen. Vooral deze vestigingen zouden tot stand zijn gekomen door de talrijke
(open) vuilnisbelten in West Europa. Toch waren deze meeuwen maar weinig succesvol. Ofschoon
dergelijke voedselbronnen nog steeds volop aanwezig zijn, werden dergelijke nieuwe vestigingen
dikwijls al snel weer verlaten en het broedsucces bleef vaak gering. Verklaringen voor deze
teleurstellende resultaten werden vooral gezocht in de geringe voedingswaarde van menselijk afval
in vergelijking met meer natuurlijke prooien, een beperkte toegankelijkheid van alternatieve
voedselbronnen en een gebrek aan geschikte nestplaatsen in het binnenland. In dit artikel wordt
onderzocht of de voedselbeschikbaarheid verklaart waarom Zilvermeeuwen toch vooral
kustgebonden vogels zijn. Hiertoe werd het dieet van Zilvermeeuwen op een van de grootste
kolonies in het binnenland (Liihesand, rivier de Elbe, West Duitsland; 53°35'NB, 9°36'OL)
onderzocht en vergeleken met gegevens uit de literatuur.

Visresten werden aangetroffen in 79% van alle onderzochte braakballen. Andere
veelvoorkomende prooisoorten waren crustacea (39%; waarschijnlijk uitsluitend de Chinese
Wolhandkrab Eriocheir sinensis) en menselijk vuilnis (10%). In totaal bevatte 77% van alle
braakballen uitsluitend vis- of krabbenresten, waaruit kon worden afgeleid dat deze meeuwen vooral
op de rivier voedsel zochten. Andere belangrijke voedselresten in de kolonie, naast de prooiresten
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die in braakballen gevonden zijn, waren vis (46%), meeuweneieren (19%), crustacea (17%), kleine
vogels (10%) en vuilnis (8%). Op de kolonie werd een duidelijk verband gevonden tussen het
foerageergedrag van de meeuwen en het getij, waaruit kon worden afgeleid dat de Zilvermeeuwen
hun gedrag voor een belangrijk deel hadden afgestemd op de visserijactiviteiten op de rivier de Elbe,
profiterend van de overboord gezette visresten en krabben. Uit de gepresenteerde gegevens, in
vergelijking met materiaal uit de Iiteratuur, blijkt dat het succes van Zilvermeeuwen in het
binnenland in hoge mate afhangt van de beschikbaarheid van vis in de kuikenfase. De
beschikbaarheid van vuilnis en het aanbod van geschikte nestplaatsen lijken aanmerkelijk minder
van belang te zijn.
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Appendix. Absolute occurrence of food items found in pellets and (potential) food
remains in a Herring Gull colony at the lower river Elbe. Periods: 1 = pre-
incubation, 2 = incubation, 3 = chick rearing.

Appendix.' De precieze inhoud van braakballen (n) en (potentiele) voedselresten in een
zilvermeeuwkolonie aan de rivier de Elbe. 1= voorafgaande aan het broeden, 2=
tijdens het broeden, 3=nesten met jongen.

Type of food pellets food remains
1 2 3 total 1 2 3 total

unident. small mammal 0 0 2 2 0 0 0 0

chick Larus argentatus 0 0 0 0 0 0 I I
chick L. callus 0 0 0 0 0 0 2 2
Alauda arvensis 0 0 1 I 0 I I ·2
unident. small bird 0 I 2 3 0 0 0 0

Anguilla anguilla 0 2 0 2 I 7 2 10
Osmeruseperlanus 0 0 0 0 0 2 0 2
Abramis brama I 8 4 13 0 3 0 3
Bliccabjoerkna 0 8 3 II 0 I 0 I
Leuciscusidus 2 13 6 21 0 0 0 0
Rutilus rutilus 3. 10 5 18 0 I 0 I
unident. cyprinid I 12 6 19 0 0 0 0
Gymnocephaluscemua 0 0 0 0 0 I 0 I
unident. perch 0 4 0 4 0 0 0 0
Platichthysflesus 0 I 0 I 0 4 '0 4
unident. fish 3 40 31 74 0 0 0 0

unident. beetle 0 3 0 3 0 0 0 0
diptera larvae 0 2 0 2 0 0 0 0
Eriocheir sinensis 5 28 27 60 0 3 5 8
unident. crustacean 0 10 4 14 0 0 0 0

unident. snail 0 I 0 I 0 0 0 0
Succineaputris (terr. snail) 0 2 0 2 0 0 0 0
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Type of food pellets food remains
I 2 3 total I 2 3 total

unident. earthworm 0 I 0 I 0 0 0 0

tomato 0 I 0 I 0 0 0 0
thorn 0 I 0 I 0 0 0 0
cereal 0 3 0 3 0 0 0 0
grass or other plant I 23 14 38 0 0 0 0
material

bone 0 IQ 2 12 0 0 2 2
sausage remains 0 5 I 6 0 0 0 0
rind (of bacon) 0 0 0 0 0 0 I I
thread 0 2 0 2 0 0 0 0
glass 0 5 0 5 0 0 0 0
plastic material 0 8 0 8 0 I 0 I
paper 0 2 2 4 0 0 0 0
tin foil 0 3 3 6 0 0 0 0
metal particle 0 I 0 I 0 0 0 0
pin 0 I 0 I 0 0 0 0
button 0 I 0 I 0 0 0 0
unident. refuse 0 2 2 4 0 0 0 0

human hair 0 0 I I 0 0 0 0
feather 0 24 18 42 0 0 0 0
egg 0 3 0 3 0 2 7 9
gravel I 3 2 6 0 0 0 0

total number of pellets/
12 114 66 192 26 21 48prey items investigated
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THE EFFECT OF A SPRING GALE AND A FREAK
WAVE ON A BREEDING GROUP OF

COMMON GUILLEMOTS URIA AALGE
HET GEVOLG VAN EEN VOORJAARSSTORM EN EEN

SUPERGOLF OP EEN BROEDENDE GROEP ZEEKOETEN

MARTIN HEUBECK

Aberdeen University Research and Industrial Services Ltd., East House,
Sumburgh Head Lighthouse, Virkie, Shetland ZE3 9JN, UK.

On 19 May 1997. during a north-easterly gale (force 8-9) an exceptionally large
swell approached and swept across a rock platform with nesting Guillemots at
Sumburgh Head (Shetland). A total of 27 eggs of 110 being incubated on 18 May
were lost, but most pairs relaid within 13-20 days. Hatching success of replacement
eggs was low and none of the chicks fledged. The storm occurred too late in the
incubation period for the replacement eggs to have been successful.

Heubeck M. 1999. The effect of a spring gale and a freak wave on a breeding group
of Common Guillemots Uria aalge. Atlantic Seabirds 1(1): 43-47.

In the British Isles, Common Guillemots Uria aalge normally achieve relatively
high breeding success, usually fledging c. 0.7-0.8 chicks per breeding pair
(Thompson et al. 1997) Severe gales can reduce breeding success, although
apparently infrequent (Thompson et al. 1998). This note describes the effect of a
gale on breeding Guillemots in Shetland in May 1997.

Hatching success of the first egg laid by a pair of Guillemots is
commonly c. 80%. The main causes of egg loss, where known, are rolling due
to an inadequate nest site and/or parents, predation, and infertility (Birkhead
1977, Harris & Wanless 1988). The probability of a replacement egg being laid
declines seasonally (Wanless & Harris 1988; Hatchwell 1991), this decline
being more closely associated with laying date relative to surrounding pairs
rather than to absolute date (Wanless & Harris 1988). However, there is a rapid
seasonal decline in the productivity of replacement eggs (Hatchwell 1991).

As part of the Shetland Oil Terminal Environmental Advisory Group's
seabird monitoring programme, the breeding success of Guillemots in a single
study plot on the east side of Sumburgh Head, at the southern tip of the Shetland
Mainland, has been monitored since 1989. The method applied involves the use
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Figure 1. The timing offirst egg loss during 1993-97 and the fate of replacement eggs.
Figuur 1. De periode waarin een eerste ei werd verloren en het lot van tweede legsels in

de jaren 1993-97. Afgebeeld worden vogels die niet opnieuw legden, vogels die
een tweede ei produceerden dat niet uitkwam, tweede legseIs waarvan het jong
niet uitvloog en succesvolle tweede pogingen. .

of marked photographs and daily checks using a telescope. The plot lies on the
landward side of a sloping buttress of rock aligned north-west to south-east, the
birds nesting 1O-15m above sea level. Additional shelter from the open sea is
provided from above by a 2-3m high vertical wall of rock, and by a IOm wide
rock platform on the seaward side of the base of the buttress. Although heavy
spray is sometimes blown over the buttress, there is no evidence that waves
washed over the breeding ledges in any of the eight previous summers of
monitoring. In 1997, 122 pairs laid eggs in the plot.

During 17-18 May 1997, easterly winds increased in strength and by
the morning of 19 May were north-easterly 8-9B, with a heavy north-easterly
swell. Of the 110 Guillemots presumed incubating the previous day, 107
remained 'sitting tight', although few eggs were seen in the severe conditions. A
very large swell was seen approaching from the north-east, considerably higher
than the surrounding waves. It swept across the rock platform and crashed
against the seaward side of the buttress, throwing many tonnes of water over the
ridge and onto the lower part of the breeding area. Sixteen incubating birds and
their eggs, and another 10-15 loafing birds, were washed into the sea in a
narrow cleft inside the buttress. None were able to fly out from here but
eventually escaped to seaward by flapping and diving through the boiling surf;
after 30 min the first of these birds had returned to their breeding sites. By the
morning of 20 May a further eight eggs had been lost, the pattern of loss within
the plot suggesting that driving spray rather than another freak wave had been
responsible.

Thus, a total of 27 (25%) of the 110 eggs being incubated on 18 May
was lost during the gale. Most pairs suffering egg loss (23, 85%) relaid within
13-20 days (Figure 1, Table I), with a mean replacement interval of 16.1 days;
this is similar to the 16.2 days recorded over a six-year period on the Isle of May
(Harris & Wanless 1988). The proportion of pairs relaying in 1997 was higher
than during 1993-96, but not significantly so (X2 = 2.96, P =0.085). However,
excluding early (before 8 May) and late (after 28 May) first egg losses, the
replacement rate during the second, third and fourth weeks of May (83%, n =

36) was significantly higher in 1997 than in 1993-96 (56%, n =45; X2 =7.08, P
= 0.008). That 25% of pairs in the plot lost their eggs within 48 hours, and that
the losses were mostly in two discrete clusters, may have resulted in such a high
rate of relaying relatively late in the season.
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Table 1. The response of breeding pairs of Common Guillemots to the loss of their first
egg in a study plot at Sumburgh Head. 1993-1996 and (1997).

Tabel 1. De respons van Zeekoeten op het verlies van het (eerste) ei in een studiegebied
bij Sumburgh Head op Shetland. Gegeven zijn: datum van eiverlies, aantal
gevallen, % tweede legsels, % uitgekomen eieren, % uitgevlogen jongen, aantal
uitgevlogen jongen per tweede legsel en uitvliegsucces per broedpaar in 1993-96
en (1997).

First egg Number % relaid Hatching Fledging Fledged Fledged
lost success, % success, % per relay per pair

1-7 May 10 (0) 100 90 100 0.90 0.90
8-14 May 18 (4) 67 (lOO) 83 (0) 70 0.58 0.39
15-21 May 14 (27) 64 (89) 33 (33) 0(0)
22-28 May 13 (5) 31 (40) 25 (50) 0(0)
>28 May 7 (5) 0(0)

Total 62 57 66 70 0.46 0.26
(41) (73) (30) (0) (0.00) (0.00)

Hatching success of replacement eggs during the May 1997 gale was
the same as for eggs replacing those lost in the third week of May in 1993-96,
but as in 1993-96, no chick fledged from an egg replacing one lost after the
second week of May. Twenty of the total of 30 replacement eggs laid in the plot
in 1997 disappeared, half (possibly including some newly hatched young) after
heavy overnight rain on 30 June/1 July. The first chick hatched from a
replacement egg on I or 2 July, by which time 72% of the 61 chicks that fledged
from the plot had done so, 92% having departed the plot by 7 July. By the
second week of July, most adults had left the plot and the nine chicks from
replacement eggs had disappeared within ten days of known hatching; possibly
taken by Herring Gulls Larus argentatus or Great Black-backed Gulls L.
marinus, that had previously been seen predating Guillemot eggs and chicks in
the vicinity of the plot.

Both breeding density and synchrony are important factors in
Guillemot breeding success, especially at colonies where predation of eggs and
chicks occurs (Birkhead 1977; Hatchwell 1991). In this instance, although the
synchronous loss of eggs during 18-20 May may have led to a high proportion
of females relaying, the storm occurred too late in the incubation period for
replacement eggs to have much chance of success.

SAMENVATTING

Zeekoeten leggen slechts een ei, maar over het algemeen hebben de op de Britse Eilanden
nestelende Zeekoeten een hoog broedresultaat (0.7-0.8 jongen per paar). Normaal komt ongeveer
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80% van de eieren uit en de belangrijkste oorzaken van verlies zijn wegrollen, predatie en
onvruchtbaarheid. Indien een ei verloren gaat, worden dikwijls nieuwe pogingen ondemomen, maar
de kans op zo'n tweede ei neemt sneI af in de loop van een broedseizoen. Het broedsucces van een
groep Zeekoeten op de Shetland Eilanden, nestelend bij Sumburgh Head op de" zuidpunt van
Mainland, wordt sinds 1989 gedetailleerd onderzocht. Bij dit onderzoek worden regelmatig
overzichtsfoto's gemaakt en vaste delen van de kolonie worden dagelijks met behulp van een
telescoop bekeken. Deze studie-plot bevindt zich aan de landzijde van een rotsblok voor de kust en
de broedrichels, waarop in 1997 122 paren nestelden, bevinden zich 10-15m boven zeeniveau.

Op 17 en 18 mei 1997 nam de loch al harde oostelijke wind toe tot stormkracht (NO 8­
9B). In de vroege morgen van 19 mei had dit tot gevolg dat er een enorme deining stond en deze
zware zeegang zorgde voor de nodige overlast op de kolonies. Van de 110 broedende Zeekoeten die
op 18 mei gezien waren zaten deze morgen 107 exemplaren dicht opeen op de eieren. Tijdens de
observaties naderde vanuit het noordoosten een ongebruikelijk hoge supergolf en toen deze brak op
de rotsen van Sumburgh Head werd de studieplot gedeeltelijk schoongeveegd. Tenminste 16
broedende vogels en hun eieren spoelden van de rotsen. De volgende dag bleken nog eens acht
broedvogels hun ei verloren te hebben hetgeen het totale verlies op 27 (25%, n = 110) bracht. De
meeste paartjes probeerden het opnieuw (23 ex., 85%), door gemiddeld binnen 16 dagen een nieuw
ei te produceren. Net als in eerdere jaren vloog er echter geen enkel jong uit van paren die na de
tweede week van mei een nieuw ei konden produceren (Fig. I, Tabel I). Ofschoon het simultane
verlies van eieren dus tot een hoog percentage tweede pogingen heeft geleid, sloeg de supergolf te
laat in het seizoen toe om nog met tweede legsels gecompenseerd te kunnen worden.

REFERENCES

Birkhead T.R. 1977. The effect of habitat and density on breeding success in the Common
Guillemot (Uria aalge). J. Anim. Ecol. 46: 751-764.

Harris M.P. & Wanless S. 1988. The breeding biology of Guillemots Uria aalge on the Isle of May
over a six year period. Ibis 130: 172-192.

Hatchwell B.J. 1991. An experimental study of the effects of timing of breeding on the reproductive
success of Common Guillemots (Uria aalge). J. Anim. Ecol. 60: 721-736.

Thompson K.R., Brindley E. & Heubeck M. 1997. Seabird numbers and breeding success in Britain
and Ireland, 1996. UK Nature Conservation No. 21, Joint Nature Conservation Committee,
Peterborough.

Thompson K.R., Brindley E. & Heubeck M. 1998. Seabird numbers and breeding success in Britain
and Ireland, 1997. UK Nature Conservation No. 22, Joint Nature Conservation Committee,
Peterborough.

Wanless S. & Harris M.P. 1988. The importance of relative laying date on breeding success of the
Guillemot Uria aalge. Omis Scandinavica 19: 205-211.



48 Atlantic Seabirds J(1)

Guidelines for contributors to Atlantic Seabirds

We welcome papers on any aspect of seabird biology. The geographical focus of the journal is the
Atlantic Ocean and adjacent seas, but contributions are also welcome from other parts of the world
provided they are of general interest. Manuscripts should be in English, and three copies of the text
complete with tables and figures should be provided when submitted. Manuscripts should be printed on
white paper, on only one side of the page, with double spacing and broad margins. Figures should have
solid black lines on pure white paper. Scientific names of genera and lower taxa should be in italics but
may be underlined when typed. Vernacular names of species should start with capitals, e.g. Northern
Fulmar. Do not capitalise group names, e.g. grebes, gulls, corvids. Units and abbreviations should
conform to the S.1. system where possible. Use 0.01 and not .01. Use 50%, not 50 percent. Details of
statistical analysis, which should always be included, are type of test, the value of the relevant test
statistic, the sample size and/or degrees of freedom and the probability level. Commonplace statistical
abbreviations such as ANOVA, SO, SE, df, Hest, X2 , F, P, n, r, rs should be used. A post-fix to the test
statistic symbol can be used to present the degrees of freedom, e.g. X23 , FI2.34. and where appropriate,
include a reference for the statistic used. Variables, mathematical formulas, and the Latin abbreviation
et al. should be in italics but may be underlined in the draft version. Do not otherwise use italics or
underlining.

The title should be short and concise, a proposal for a 'running head' is welcomed. Avoid
too many subdivisions, do not use more than three different types of headings; do not number. Sub­
divisions should include: Abstract, Introduction, Methods, Results, Discussion, Acknowledgements,
and References. The abstract should reflect both content and emphasis of the paper. The Introduction
should be restricted to scope, purpose, and the rationale of the study. Limit the information on Material
and Methods to what is essential to judge whether the findings are valid. Limit the Discussion to the
main contributions of the study in relation to the findings of previous workers. Restrict speculation to
what can be supported with reasonable evidence. Acknowledge only those who substantially
contributed to the paper. Cited literature should be restricted to significant, published papers. Check
your citations carefully against thereference list and vice versa. Examples of literature cited in the text:
(O'Connor 1984), (Baudinette & Schmidt-Nielsen 1974) or, in case of more than two authors (Pettifor
et al. 1988). References in the textshould be in order of publication, e.g. (Brown 1974; Anthony et al.
1981). In the reference list the literature cited should be in alphabetical order. Titles should be given in
the original language. Examples:
Asbirk S. 1978. Tejsten Cepphus grylle som ynglefugl i Danmark. Dansk Om. Foren. Tidsskr. 72: 161-178.
Berger M. & J.S. Hart 1974. Physiology and energetics of flight. In: Famer D.S. & J.R. King (eds) Avian Biology, 4:

4t 5-477. Academic Press, New York.
Greenstreet S.P.R. & M.L. Tasker (eds) 1996. Aquatic predators and their prey. Fishing News Books, Oxford.
Van Eerden M.R. & B. Voslamber 1995. Mass fishing by Cormorants Phalacrocorax carbo sinensis at lake

IJsselmeer, The Netherlands: a recent and succesful adaptation to a turbid environment. Ardea 83: 199-212.

Provide a 'Samenvatting' in Dutch only if you or one of your friends masters this language; the text
should not exceed 250 words. This summary must be easy to read, emphasising biologically relevant
findings, while touching only slightly on methods.

Figures need to be definitive, but we prefer to receive raw data underlying figures on file
(preferably Excel). Use Arial or Univers for lettering and realise that the diagram may have to be
reduced in size. Photographs or slides need high contrast. Illustrations should be numbered in sequence
of reference in the text. Legends for the figures should be added after the text, on separate, numbered
sheets. Tables should be concise and self-explanatory, carrying a title at the top. Each table should be
typed/printed on a separate sheet, numbered in Arabic numerals, with only horizontal lines.

The text of accepted manuscripts should be provided on 3.5 inch diskette. readable for DOS
computers, preferably as Microsoft Word file (release 97 or lower), otherwise as ASCII files. Diskettes
should be accompanied with a final print produced by the authors. In the proof stage only essential
corrections can be made. Corrected proofs should be returned within two weeks to the editor.
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