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First Observation of a Four-egg Clutch of Long-tailed Jaeger
(Stercorarius longicaudus)

Jannik Hansen,!” Malin Ek,> Tomas Roslin,? Jérdme Moreau,>® Maria Teixeira,’
Olivier Gilg,>* and Niels Martin Schmidt'*

ABSTRACT.—Long-tailed Jaegers (Stercorarius
longicaudus) normally lay one or two eggs (rarely
three), with a maximum of two eggs set by the existence
of only two brood patches. Here, however, we present
the first documentation of a clutch of four eggs in a
Long-tailed Jaeger nest found at Zackenberg in
northeastern Greenland. Received 13 May 2014. Ac-
cepted 5 October 2014.

Key words: clutch size, Greenland, lemmings, Stercor-
arius longicaudus, Zackenberg.

While in some avian species clutch size varies
considerably between breeding seasons, others
have more or less fixed clutch sizes (Campbell
and Lack 1985). It has been suggested that birds
in stable environments, such as deciduous forests,
produce clutches with little variation in clutch
size, while species living in variable environments
— such as the arctic tundra — adjust their clutch
size to the environmental conditions (Temple
2001), for instance, the abundance of lemmings.

Long-tailed Jaegers (Stercorarius longicaudus)
usually lay one or two eggs, with a replacement
clutch sometimes being laid if the first clutch falls
victim to predation (Wiley and Lee 1998). Unlike
the closely related gulls, a clutch size this small
is typical for most jaegers. As a consequence,
Andersson (1976) suggested that two eggs is the
optimal and maximal clutch size for jaegers, as
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explained by the inability of the parents to
incubate more than two eggs effectively. In
Andersson’s study, experimentally enhanced
clutches were also less successful than control
nests. When food supply was high, Andersson
(1976) showed, however that a third, experimen-
tally added chick could be raised. In years with
high rodent densities, three egg clutches should
then occur more often. Haftorn (1971), Andersson
(1981) and II’icev and Zubakin (1990) mention
that three egg clutches are sometimes, though
rarely, observed among jaegers. Il’icev and
Zubakin (1990) state that for three-egg clutches,
“‘successful incubation is impossible,”” without
giving any further reference or explanation. One
factor contributing to setting the upper limit to
clutch size may be the lack of lining in the nest
cup. Even more important may be the fact that
jaegers only have two brood patches, whereas
most gull species that often incubate three eggs,
have three brood patches (cf. Andersson 1976,
Reid 1987). Andersson (1976) showed that
experimentally adding a third egg during incuba-
tion resulted in fewer hatched chicks. Conse-
quently, the limitation of two brood patches and
two feet is a stronger force on the evolution of
clutch size in this species than are the ability to
raise more young under plentiful food regimes.

At Zackenberg (Northeast Greenland: 74.5° N,
21° W), the number of breeding Long-tailed
Jaegers and their clutch sizes have been recorded
since 1996 in a 15.8 km? census area (Hansen
et al. 2012a). During the same time period,
densities of lemmings have been recorded in a
1.06 km? census area (Schmidt et al. 2012a).

At Zackenberg, the clutch size of Long-tailed
Jaegers shows a type 3 numerical response
(sigmoid curve) to the densities of lemmings
(Fig. 1), a pattern that has also been found
elsewhere in Greenland (Gilg et al. 2006) and in
Sweden (Andersson 1981). Lemmings are the most
important food for this species in most of its
breeding range (Lgppenthin 1943; de Korte and
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Clutch size of Long-tailed Jaegers against density of lemming winter nests (individuals/ha) at Zackenberg,

1996-2013, showing a type 3 numerical response (7 = 0.440).

Wattel 1988; Gilg et al. 2003, 2006; Schmidt et al.
2008, 2012b). Hence, the plastic breeding response
of this species can be regarded as an adaptive
response to the changing availability of their main
prey species in the arctic tundra. Several other
studies in birds suggest that food supply can
influence clutch size (Campbell and Lack 1985).

METHODS

During the annual bird monitoring at Zacken-
berg, M. E. and T. R. discovered a Long-tailed
Jaeger nest with four eggs on 30 June 2011. A
photo (Fig. 2) was taken, and the precise position
recorded. The nest was revisited the following day,
when only three eggs remained in the nest cup. All
three eggs were floated to check for incubational
stage (cf. Hansen et al. 2011), and both adults were
captured for metric measurements and for blood
sampling. The birds were caught on the nest, using
a bow net trap, replacing the eggs with dummy
eggs during capture. Both adults were fitted with
Danish Ringing Centre metal rings and engraved,
coded orange color rings, making it possible to
recognise the birds individually.

The nest was followed during the season
according to the BioBasis programme protocol
(Schmidt et al. 2012a); the nest would normally be
visited 3 days before expected hatching (calculated
from the incubational stage). In this case we also
visited the nest on 5 July, as we caught and ringed
both adults (see below) for another research
project. In connection with other work, the territory
was passed on 9 July, and since no adults were seen

in the area, the nest was visited and was found to
have suffered full predation. There were no clear
signs of which predator had emptied the nest. No
previous cases of partial predation are known for
Long-tailed Jaegers at Zackenberg. None of the six
nests found at Zackenberg in 2011 hatched.
Hatching success has been variable over the years
of the monitoring programme (Hansen et al. 2012a,
b). For partial predation of bird nests at Zacken-
berg, stoat (Mustela erminea) is suspected, while
most predation is thought to be by Arctic fox
(Vulpes lagopus), and to some degree Long-tailed
Jaeger (skua) and Common Raven (Corvus corax)
(Meltofte and Hgye 2007).

Genomic DNA was extracted from blood
samples according to a standard phenol-chloro-
form method (Sambrook et al 1989). Molecular
sexing was made by PCR with 2550F/2718R
primer pair as described by Fridolfsson and
Ellegren (1999).

RESULTS AND DISCUSSION

Using DNA sex determination, we demonstrat-
ed that the pair of Long-tailed Jaegers was
composed of one male and one female. No other
jaegers were observed in the vicinity of the nest
during incubation.

Since we did not take blood samples from the
embryos in the eggs, we could not test whether all
the eggs were sired by the same parents.
Nonetheless, the floatation measurements taken
on three of the four eggs suggest that they had
been incubated for a length of time comparable to



SHORT COMMUNICATIONS

151

FIG. 2. Long-tailed Jaegers’ nest with four eggs at Zackenberg, Northeast Greenland, 30 June 2011. (Photo: M. Ek).

eggs laid in succession. They floated at 85°, 90°
(at the bottom) and in the middle of the water,
respectively, indicating that they had been incu-
bated for 10-11 days (cf. Schmidt et al. 2012a). In
Long-tailed Jaegers, incubation starts after the
laying of the first egg (Wiley and Lee 1998).
While this does not necessarily indicate that the
eggs were sired by the same parents, large
differences in floating measurements would have
pointed strongly towards the possibility of egg
dumping or nest sharing. Color can vary a great
deal within Long-tailed Jaeger clutches (JH,
unpubl. data), yet it was noteworthy that the size
and pigmentation of all four eggs were very
similar (Fig. 2). In hindsight, measurements of the
egg would have strengthened this assumption had
they had similar dimensions. Egg dumping is well
known among many avian species, including
members of the Family Laridae (Yom-Tov
2001). For Long-tailed Jaeger, however, we have
found no reports of egg dumping or brood
parasitism (cf. Wiley and Lee 1998). Although
egg dumping would appear unlikely in the present
case, it cannot be ruled out entirely.

Among other jaeger and skua species, it is
known that three egg clutches occur rarely, and

according to reports, eggs in these clutches do not
hatch (Andersson 1976, Philips 2001). Ideally, we
would have floated the eggs at every visit thereby
having a chance to see indications of whether the
development of the embryos would have contin-
ued through incubation, but that was not done.
Four egg clutches have been reported in very few
cases in Arctic Jaeger (Stercorarius parasiticus)
and Makatsch (1974) suggested that two females
might be sharing the nest in these very few cases.
Several gull, tern, and sheathbill species have also
been known to have such shared nests with
supernormal clutch sizes (e.g., Kovacs and Ryder
1981, Conover 1983, Bried et al. 1999). This is an
unlikely explanation in our case since we never
observed more than two adults, a male and a
female, attending this nest. Long-tailed Jaegers
are known to produce a second clutch, if the first
nest suffers predation early on (Wiley and Lee
1998), which might suggest they are able to
produce four eggs for a nest. On the other hand, it
is reported that Long-tailed Jaegers only produce
one egg in replacement clutches, and it takes up to
8 days from the loss of the first clutch (Wiley and
Lee 1998), suggesting that it is less likely to be
from the same female.
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As mentioned above, there are clear indications
from Greenland and Scandinavia that Long-tailed
Jaegers respond numerically to densities of rodent
populations. However, the particular year, 2011,
where the single nest with four eggs was found,
was a year with quite low lemming densities. All
other seven nests found contained only a single
egg (Hansen et al. 2014).

To our knowledge, this is the first documented
case of a four-egg Long-tailed Jaeger clutch,
which suggests that two eggs is not the absolute
maximal clutch size in this species. However,
further research will be needed in order to shed
light on such rare events. We suggest that for any
jaeger clutch larger than two, egg measurements,
floatation characteristics, and especially DNA
samples of adults and young should be collected.
Such information would allow us to explore the
factors giving rise to such unusually large clutches
among jaegers and skuas.

ACKNOWLEDGMENTS

The authors are grateful to Professor R. W. Furness for
sharing knowledge on clutch sizes in jaegers and to P.
Tomkovich for drawing our attention to Russian literature.
We thank J. Reneerkens for assistance in the field, not least
sharing his knowledge on catching techniques. The
BioBasis Monitoring Programme is funded by The Danish
Environmental Protection Agency. The Zackenberg Logis-
tics at Institute of Bioscience, Aarhus University is
acknowledged for providing logistics at the research station
at Zackenberg, Northeast Greenland. O. G. and J. M. were
supported by the French Polar Institute (IPEV; ‘Interac-
tions’ program 1036). A. Santore is thanked for improving
the English text. Two anonymous reviewers are thanked for
useful comments that improved the manuscript.

LITERATURE CITED

ANDERSSON, M. 1976. Clutch size in the Long-tailed Skua
Stercorarius longicaudus: some field experiments. Ibis
118:586-588.

ANDERSSON, M. 1981. Reproductive tactics of the Long-
tailed Skua Stercorarius longicaudus. Oikos 37:287—
294.

BRIED, J., O. DURIEZ, AND G. JUIN. 1999. A first case of
female-female pairing in the Black-faced Sheathbill
Chionis minor. Emu 99:292-295.

CAMPBELL, B. AND E. LACK. (Editors). 1985. A dictionary
of birds. T & AD Poyser, London, UK.

CONOVER, M. R. 1983. Female-female pairings in Caspian
Terns. Condor 85:346-349.

DE KORTE, J. AND J. WATTEL. 1988. Food and breeding
success of the Long-tailed Skua at Scoresby Sund,
Northeast Greenland. Ardea 76:27-41.

FRIDOLFSSON, A. K. AND H. ELLEGREN. 1999. A simple and
universal method for molecular sexing of non-ratite
birds. Journal of Avian Biology 30:116-121.

THE WILSON JOURNAL OF ORNITHOLOGY - Vol. 127, No. 1, March 2015

GILG, O., 1. HANSKI, AND B. SITTLER. 2003. Cyclic
dynamics in a simple vertebrate predator-prey com-
munity. Science 302:866—868.

GILG, O., B. SITTLER, B. SABARD, A. HURSTEL, R. SANE, P.
DELATTRE, AND I. HANSKI. 2006. Functional and
numerical responses of four lemming predators in
high arctic Greenland. Oikos 113:196-213.

HAFTORN, S. 1971. Norges Fugler. Universitetsforlaget,
Oslo, Norway.

HANSEN, J., L. H. HANSEN, L. A. KYHN, N. M. SCHMIDT, AND
J. RENEERKENS. 2012a. Bird monitoring at Zackenberg,
Northeast Greenland, 2009. Bird Populations 11:30—41.

HANSEN, J., L. H. HANSEN, N. M. SCHMIDT, AND J.
RENEERKENS. 2012b. Bird monitoring at Zackenberg,
Northeast Greenland, 2010, with comparison with
1996-2009. Bird Populations 11:42-51.

HANSEN, J., N. M. SCHMIDT, AND J. RENEERKENS. 2011.
Egg hatchability in high arctic wader species (Char-
adriiformes) is not affected by determining incubation
stage by flotation. Bird Study 58:522-525.

HANSEN, J., L. H. HANSEN, L. O. MORTENSEN, L. A. KYHN,
N. M. SCHMIDT, AND J. RENEERKENS. 2014. Bird
monitoring at Zackenberg, Northeast Greenland, 2011.
Bird Populations 13:17-27.

IL’ICEV, V. D. AND V. A. ZUBAKIN. 1990. Handbuch der
Vogel der Sowietunion. 6/1, Charadriiformes, Lari. A.
Ziemsen Verlag, Wittenberg Lutherstadt, German
Democratic Republic.

Kovacs, K. M. AND J. P. RYDER. 1981. Nest-site tenacity
and mate fidelity in female-female pairs of Ring-billed
Gulls. Auk 98:625-627.

Lo@PPENTHIN, B. 1943. Systematic and biologic notes on the
Long-tailed Skua Stercorarius longicaudus Vieill.
Meddelelser om Grgnland 131 (12).

MAKATSCH, W. 1974, Die Eier der Vogel Europas.
Volume 1. Neumann Verlag, Radebeul, German
Democratic Republic.

MELTOFTE, H. AND T. T. H@YE. 2006. Reproductive
response to fluctuating lemming density and climate
of the Long-tailed Skua Stercorarius longicaudus at
Zackenberg, Northeast Greenland, 1996-2006. Dansk
Ornitologisk Forenings Tidsskrift 101:109-119.

PHILIPS, R. A. 2001. Stercorarius parasiticus Arctic Skua.
BWP Update 3:25-41.

REID, W. V. 1987. Constraints on clutch size in the Glaucous-
winged Gull. Studies in Avian Biology 10:8-25.

SAMBROOK, J., E. F. FRITSCH, AND T. MANIATIS. 1989.
Molecular Cloning: a laboratory manual. Second
Edition. Cold Spring Harbour Laboratory Press,
Plainview, New York, USA.

ScHMIDT N. M, T. B. BERG, M. C. FORCHHAMMER, D. K.
HENDRICHSEN, L. A. KYHN, H. MELTOFTE, AND T. T.
H@YE. 2008. Vertebrate predator-prey interactions in a
seasonal environment. Advanced Ecological Research,
40:345-370.

ScHMIDT, N. M., L. H. HANSEN, J. HANSEN, T. B. BERG,
AND H. MELTOFTE. 2012a. BioBasis, Conceptual
design and sampling procedures of the biological
monitoring programme within Zackenberg Basic.
Fifteenth Edition. National Environmental Research
Institute, Aarhus University, Roskilde, Denmark.



SHORT COMMUNICATIONS 153

ScHMIDT, N. M., R. A. Ims, T. T. HgYE, O. GILG, L. H.
HANSEN, J. HANSEN, M. LunDp, E. FuGLEl, M. C.
FORCHHAMMER, AND B. SITTLER. 2012b. Response of
an arctic predator guild to collapsing lemming cycles.
Proceedings of the Royal Society of London B
279:4417-4422.

TEMPLE, S. A. 2001. Individuals, populations, and commu-
nities: the ecology of birds. Chapter 9 (Pages 9-1-9-134)
in Handbook of bird biology (S. Podulka, R. W.

Rohrbaugh, Jr., and R. Bonney, Editors). Cornell
University Laboratory of Ornithology, Ithaca, New
York, USA.

WILEY, R. H. AND D. S. LEE. 1998. Long-tailed Jaeger
(Stercorarius longicaudus). The birds of North Amer-
ica. Number 365.

YoMm-Tov, Y. 2001. An updated list and some comments on
the occurrence of intraspecific nest parasitism in birds.
Ibis 143:133-143.





