
It was established that Brent Geese nesting in the northeastern Taimyr Peninsula belong to the
nominate race Branta bernicla bernicla. Brent Geese and King Eiders were found nesting close
to Snowy Owl nests during the lemming peak of 1991. All nested successfully. It is believed that
the waterfowl benefited from the aggressive nature of the Snowy Owls which exclude predators
such as Arctic Foxes from hunting close to their nests. This situation was first described for B.
b. nigricans which breeds exclusively near Snowy Owl nests on Wrangellsland. As Snowy Owls
breed primarily when lemmings are abundant, the Brent Geese on Wrangel Island and the
mainland of the northeastern Taimyr Peninsula are indirectly dependent on the lemmings.
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Dark-bellied Brent Geese Branta bernicla
bernicla breed almost entirely on the
Taimyr Peninsula (Martynov 1986, Ro-
gacheva 1992, Syroechkovski in press) and
winter in western Europe (Cramp & Sim-
mons 1977). Their biology in winter and
spring has been the subject of many studies
but relatively little is known about their
breeding biology. This subspecies has
large annual variations in breeding success
(Ogilvie & St Joseph 1976, Summers & Un-
derhill 1987). Hypotheses to explain this
variation include spring feeding conditions
(Ebbinge 1989), weather on the breeding
grounds (Boyd 1987) and predation medi-
ated by the abundance of lemmings Lem-
mus sibiricus and Dicrostonyx torquatus
(Roselaar 1979, Summers 1986, Summers &
Underhill 1987, Syroechkovskiy et al. 1991,
Underhill et al. 1993). There is now experi-
mental evidence supporting the latter hy-
pothesis; removal of Arctic Foxes Alpoex
lagopus in the vicinity of a Black Brant B. b.
nigricans colony improved nesting success
over a control colony (Anthony et al. 1991).

The circumpolar King Eider Somateria
spectabilis breeds both on the coast and
inland on the tundra, nesting near water and
on islands (Cramp & Simmons 1977, Roga-
cheva 1992). Data on its breeding biology
have been collected largely on a casual basis
and there are no detailed investigations.
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In 1990, an expedition was mounted by
the Institute of Evolutionary Morphology
and Animal Ecology enabling Dutch and
German biologists to study Brent Geese on
the Taimyr Peninsula (Ebbinge 1991), fol-
lowed in 1991 by studies in the eastern
Taimyr Peninsula involving British, Russ-
ian, Dutch and South African biologists
(prys-Jones 1991). Prior to our expedition,
it was unclear which subspecies of Brent
Geese nested in the eastern Taimyr Penin-
sula (Uspenski 1960). Our first aim was to
establish this. Our second aim was to make
observations on breeding waterfowl in rela-
tion to the predators of lemmings.

Study area and methods

The study was conducted around the
northern end of Pronchishcheva Lake
(75°16'N, 112°28'E), 30 km from the sea. The
habitat was arctic tundra (Chernov 1985)
and the topography was hilly with streams
and rivers, flowing either into Pron-
chishcheva Lake or into the Kuldima River
(Figure 1). The study period was 15 June to
8 August 1991. Snow cover was estimated
visually and air temperature recorded by a
maximum/minimum thermometer placed
one centimetre above the ground and
shaded from the sun (Underhill et al. 1993).
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Figure 1. The study area at Pronchishcheva Lake, northeastem Taimyr Peninsula, Russia, showing
the boundary of the intensive study (solid line) area. Locations of Brent Goose nests (stars) and
broods (B), Snowy Owl nests (dots) and fox dens (F) are shown,

Pairs of Snowy Owls Nyctea scandiaca
were conspicuous on the tundra and, once
their nests had been located, nests of geese
and ducks were searched for in the vicinity,
and distance to the owl nest estimated, A
major objective of the fieldwork was to find
all nests of wildfowl, waders, gulls and
Snowy Owls in an intensive study area of
14 km2, Here, the nests were checked at
intervals of about three days until the
eggs hatched or disappeared, Extensive
searches were also made for Snowy Owl
nests in a larger area and, once found, nests
of wildfowl were searched for in the vicinity
of the owl nest, and distances to the owl
nest estimated. Although the extensive
study area had a lower search effort, it is
likely that all owl nests, which were con-
spicuous, and colonies of geese in this area
were found (Underhill et at. 1993). Eggs
were measured and weighed, Fresh egg
mass was estimated using the formula kMx
length x breadth2, where the value of the
conversion factor kM was estimated from
those eggs which were weighed before in-
cubation had commenced, I.e. at nests
which were found before the clutch was
completed, When adult Brent Geese and
King Eiders were captured for ringing, they
were measured and weighed,

Results

On arrival at the study area on 15 June
snow cover was estimated at 95%. This sit-
uation persisted for several days and thaw
proceeded rapidly only after 21 June (Un-
derhill et at. 1993). Lemming densities were
high, with estimated densities between 100
and 400 per ha (Underhill et at. 1993).

Brent Geese were observed daily in the
study area, mostly feeding in pairs on the
snow-free patches from the time of our ar-
rival. Small flocks, of nine or fewer Brent
Geese, were occasionally seen flying past,
with daily totals not exceeding 20 birds, In
contrast, small groups of King Eiders (max-
imum 14 on 16 June) were observed over-
flying until 20 June, when two pairs oc-
curred in the study area.

One female Brent Goose (which subse-
quently nested) had a unique combination
of colour-rings (Ebbinge & St Joseph 1992)
and had originally been ringed in
Schleswig-Holstein, Germany, on 14 May
1982 (Bird W~BS in Table I), It was re-
sighted 20 times before being observed on
the Taimyr Peninsula and five times after-
wards, Five resightings in autumn (October
and November) and 18 in spring (March,
April, May) were within 2 km of the place of
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Table 1. Observations of Dark-beUied Brent Geese ringed or resIghted at Pronchlllhcheva Lake,
northeastern Taimyr PenillllUla. Where a range of dates is given, the total number of sightings is given
in brackets. Countries and coordinates are given at the first mention of a locality.

Ring fD

W~BS

RIG-

RIGI

RIG~

RIGA

RIGY

GJRl

Date (number of sightings)

14 May 1982

28 December 1985
13,18 May 1987
23 March,13 April,21 May 1989
11 November 1989
17 March,11,17 April 1990
3,27 October 1990
3 April-16 May 1991 (8)
24 June-20 July 1991 (4)
9 November 1991
23,24 February 1992
23,30 April 1992
1 July 1991
10 November 1991
1 July 1991
29 January 1992
1 July 1991
5 March 1992
1 July 1991
20 October 1991 -
27 April 1992 (38)
21 November 1992-
3 February 1993 (11)
1 July 1991
9 November 1991
8 February 1992
1 July 1991
30 October 1991

Place

Norderheverkoog, Schleswig-Holstein, Germany
5424 N, 8 47-48 E
Sandbeach, Dengie North, Essex, UK. 51 43 N, 0 56 E
Norderheverkoog, Schleswig-Holstein
Norderheverkoog, Schleswig-Holstein
Norderheverkoog, Schleswig-Holstein
Norderheverkoog, Schleswig-Holstein
Norderheverkoog, Schleswig-Holstein
Norderheverkoog, Schleswig-Holstein
Pronchishcheva Lake, Taimyr, Russia. 75 16 N, 112 28 E
Norderheverkoog, Schleswig-Holstein
Sand beach, Dengie North, Essex
Norderheverkoog, Schleswig-Holstein
Pronchishcheva Lake
Cley Marshes, Norfolk, UK. 5258 N, 1 03 E
Pronchishcheva Lake
Terschelling, The Netherlands. 53 22-23 N, 515-17 E
Pronchishcheva Lake
Zeeburg-noord, Texel, The Netherlands. 53 09 N, 4 53 E
Pronchishcheva Lake

Terschelling

Terschelling
Pronchishcheva Lake
Stanpit Marsh, Christchurch, Devon, UK. 5044 N, 1 46 W
Exe Estuary, Devon, UK. 50 37 N, 3 25 W
Pronchishcheva Lake
Noordpolderkwelder, Groningen, The Netherlands.
5326 N, 6 34 E

Ring identification refers to unique ring colours and symbols of the Brent Goose Colour-ringing Scheme,
described by Ebbinge & St Joseph (1992).

Table 2. Nest details for Brent Geese (BG) and King Eiders (KE) breeding beside two Snowy Owl nests
(BGl-7, KEl at one owl, BG8-l5, KE2 at other owl) and a Brent Goose (BGl6) and King Eider (KE3)
nesting in isolation at Pronchishcheva Lake, northeastern Taimyr Peninsula.

Nest Number of Date of Distance to
eggs (E) or hatching Snowy Owl nest

young (Y) (m)

BGI 5Y 18 July ?
BG2 7E 18 July 40
BG3 5E c 21 July 40
BG4 5E 23 July 120
BG5 6E after 21 July 100
BG6 5E 22 July 250
BG7 6E 21 July 400
BG8 5E ? 50
BG9 4E ? 150
BGIO 4E ? 150
BGll 4E ? 200
BGl2 5E ? 150
BG13 4E ? 200
BG14 El ? 150
BG15 El ? 300
BGI6 5Y before 27 July
KEI 5E c 21 July 150
KE2 5E ? 200
KE3 6E after 20 July
KE4 3Y before 3 August

lBirds were observed incubating, but the nests were inaccessible across a river.
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Table 3. Summary statistics of egg dimensions and estimated initial mass for Dark-bellied Brent
Geese and King Eiders at Pronchishcheva Lake, northeastern Taimyr Peninsula.

Mean !,3 S.D.! Range! Sample size! Range2 Sample size2

Dark-Bellied Brent Geese
Length (mm) 70.7 2.5 63.6-76.2 60 66.4-73.6 11
Breadth (mm) 47.0 1.1 45.2-49.3 60 45.8-48.7 11
Estimated initial

mass (g) 84.4 5.3 72.7-98.0 60 77.8-94.2 11
King Eider
Length (mm) 64.7 2.4 60.0-70.0 16 62.3,64.7,66.6 3
Breadth (mm) 43.8 0.4 43.1-44.5 16 43.6,43.7,44.2 3
Estimated initial

mass (g) 67.0 2.1 62.7-70.9 16 65.6,66.8,68.5 3

!Values based on all eggs.
2For Brent Geese, values based on means for clutches; for King Eiders, means for the three clutches are

~
iven.
Means of means for clutches were nearly identical to means over all eggs (maximum relative discrep-

ancy = 0.0014).

ringing and three in winter (December and
January) were in Essex, UK. This bird was
resighted in six of the ten winters between
ringing and 1991/92 (1985/86, 1986/87,
1988/89, 1989/90, 1990/91 and 1991/92).
Eight geese were captured at Pron-
chishcheva Lake and received colour-com-
binations. Subsequent resightings were
made of six of these geese in England and
The Netherlands (Table 1). These observa-
tions establish that the Brent Geese breed-
ing as far east as 112"Ebelong to the popu-
lation that migrates through the regions of
the White and Baltic Seas to western Eu-
rope.

A total of 14 Brent Geese nests were
found, clumped around two Snowy Owl
nests, in groups of six and eight. The me-
dian distance of the goose nests from the
owl nests was 150 m (range 40-400 m)
(Table 2). In addition, a female Brent Goose
with a brood of five goslings was observed
on the river within 100 m of one of the
Snowy Owl nests on 18 July before any of
the known 5-egg clutches had hatched
(Table 2). The dates of first hatching of
these owl nests were 28-29 June and 30
June, so their laying would have started
late in May given an incubation period of 32
days (incubation starts with the first egg)
(Cramp 1985). In comparison, the known
hatching dates for the Brent Geese were
18-23 July (Table 2), so that, given an incu-
bation period of 25 days and a laying rate of
one egg per day (Cramp & Simmons 1977),
the first eggs would have been laid between
19-24 June.

A brood of five young was seen on a
small lake on 27 July; a pair of Brent Geese
had been suspected breeding in this area

since early July, but the nest had not been
found. At least one brood was seen near the
northern end of Pronchishcheva Lake on 8
August; the number of chicks was not de-
termined and it is unknown where the
nest( s) were situated, but it is unlikely that
they were associated with Snowy Owls.

Two pairs of King Eiders nested near
Snowy Owl nests, one with each group of
Brent Geese. A third King Eider nest with
six eggs was found near the small lake, on
which two females, with broods of sizes
three and six, later appeared. Therefore, at
least two pairs of King Eiders nested in iso-
lation.

Not all the Snowy Owls in the study area
had attendant colonies of waterfowl. Ten
nests of Snowy Owls were located (Figure
1), only two of which had geese and eiders
nesting in association with them.

The mean clutch size for Brent Geese
was 5.0 (S.0.=1.0, n=12). Mean dimensions
of the eggs of Brent Geese were 70.7 x 47.0
mm and the mean estimated initial mass
was 84.4 g (Table 3). The estimated value
for kM = 0.540 (S.0.=0.0009, n=22). An analy-
sis of variance showed that within-clutch
variation in all measurements was smaller
than the overall variation (egg-length
F1l47=12.75, P<O.OOI; egg-breadth
Fll:47=23.71, P<O.OOI; estimated egg-mass
Fll,47=22.91, P<O.OOI). The overall coeffi-
cient of variation (CV) of egg-length was
3.56%, whereas the within-clutch CV (taken
as the square root of the mean residual
sums of squares from the analysis of vari-
ance divided by the mean) was 2.03%. For
egg-breadth, the corresponding CVs were
2.25% and 0.97%. The within-clutch vari-
ability of egg-breadth was less than the
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Table 4. Biometrics and mass of eight female Dark-bellied Brent Geese and two female King Eiders
at Pronchishcheva Lake, northeastern Taimyr Peninsula.

Mean S.D. Rangel

Dark-bellied Brent Geese
Bill (mm) 33.3 1.3 31.6-35.6
Bill + Head (mm) 88.8 2.7 83.2-91.2
Wing (mm) 328 13 308-343
Tarsus (mm) 58.0 2.8 53.3-61.8
Mass (g) 1089 108 904-1234
King Eider
Bill (mm) 33.3 31.0-35.6
Bill + Head (mm) 105.0 102.1-107.8
Wing (mm) 281 280-282
Tarsus (mm) 43.8 41.0-46.0
Mass (g) 1317 1289-1345

IFor King Eiders, each column gives the measurements for one bird.

within-clutch variability of egg-length. Like-
wise, the overall CV of estimated egg-mass
was 6.3%, while the within-clutch CV was
2.8%.

The biometric measurements of the
eight female Dark-bellied Brent Geese cap-
tured (Table 4) coincided closely with
those given by Cramp & Simmons (1977)
for this subspecies. The birds were caught
during the second half of incubation and
their mean mass (1089 g) was nearly iden-
tical to that of the subspecies hrota while
breeding on Southampton Island, Canada
(1090 g) (Barry 1962).

For King Eiders, the mean clutch size
was 5.3 (clutch sizes of 5, 5 and 6). The
mean egg dimensions were 64.7 x 43.8 mm
and the mean estimated initial mass was
67.0 g (Table 3). The biometric measure-
ments for the two female King Eiders cap-
tured was similar to those of Cramp & Sim-
mons (1977), which were based on samples
of size 10 or fewer.

All goose and duck nests hatched suc-
cessfully.

Discussion

Uspenski (1960) placed the divide between
the westward-migrating nominate sub-
species bernicla and the race orienta lis
(which is no longer recognised and has
been merged with the Black Brant, race ni-
gricans (Ogilvie 1978)) at approximately
lOOT Uspenski considered that the latter
race migrated eastwards from northeast-
ern Taimyr and then southwards along the
River Lena to China. Our finding that the
Brent Geese at Pronchishcheva Lake be-
long to the westwards-migrating bernicla

subspecies thus contradicts Uspenski
(1960). It is not known what evidence Us-
penski used to delineate the boundaries
between the various subspecies. If his
boundaries reflected the true situation in
the 1950s, when the total population of
nominate bernicla was at its lowest (c
15,000 compared with c 200,000 in the early
1990s (Ogilvie & St Joseph 1976, Kirby
1992)), it possibly indicates that bernicla
has expanded its breeding range eastwards
at the expense of nigricans. It is known that
the population size of the race nigricans
has undergone a major decrease between
the Taimyr and Kolyma Rivers since Us-
penski did his surveys (EES unpublished
data).

The mean egg-length (70.6 mm) was 4.4
mm shorter than the value of 75 mm re-
ported by Schonwetter (1967) for B. b. ber-
nicla, although the mean egg-breadths
(47.0 mm) coincide exactly. However,
Schonwetter only had a sample of nine
eggs for nominate bernicla. Schonwetter's
length-breadth ratios for the remaining
eight species/subspecies in the genus
Branta range from 1.45-1.53 (mean 1.50, S.D.
0.02), so his length-breadth ratio of
75.0/47.0=1.60 for nominate bernicla ap-
pears incompatible with the values for the
remainder of the genus. Our value for this
ratio (70.6/47.0=1.50) is equal to the mean
of the genus. Working on Black Brant, Flint
& Sedinger (1992) also found that the
within-clutch size variability of egg size
was smaller than the overall variability, but
our sample sizes are too small to perform
their comparisons of the variation in egg
size in relation to clutch size. Our egg di-
mensions for King Eiders were close to
those of Schonwetter (1967).
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Ellenberg & Dreifke (1992) invented the
term 'abrition' to describe the ecological
relationship between at least three species,
whereby an aggressive species offers indi-
rect protection from a predatory species to
other species which are unable to defend
themselves against the predator. Abrition
has been recorded on Wrangel Island;
Portenko (1972), Syroechkovskiy & Krech-
mar (1981), Litvin et al. (1985) and Dorogoi
(1990) found that Snow Geese Anser
caerulescens, Black Brant Branta b. nigri-
cans and Common Eider Somateria mollis-
sima all nested beside Snowy Owl nests. In-
deed, they indicated that, on Wrangel Is-
land, Black Brants breed only in
association with owls, such is the preda-
tion pressure from foxes, the main cause of
clutch loss amongst geese. For example,
after a peak lemming year in 1981, the en-
hanced fox population accounted for the
loss of 4500 nests of Snow Geese in 1982
(Litvin et al. 1985). The Common Eiders on
the other hand are less dependent on the
owls and rely on camouflage to protect the
nests. Abrition is also well known for
Red-breasted Geese Branta ruficollis in the
southern regions of the Taimyr Peninsula,
where small colonies of Red-breasted
Geese are located 50-100 m from nests of
Peregrine Falcons Falco peregrinus,
Rough-legged Buzzards Buteo lapgopus and
inside colonies of gulls Larus argentatus and
L. hyperboreus (Kretchmar 1965, Ro-
gacheva 1992). Also, King Eiders have been
found nesting in association with
Long-tailed Skuas Stercorarius longicaudus
(Blomqvist & Elander 1988).

The minimum distances that Snow
Geese, Black Brants and Common Eiders
nest from Snowy Owl nests on Wrangel Is-
land were 0.8, 12 and 0.6 m respectively,
and the maximum numbers recorded
around a nest were 1000, 5 and 40 respec-
tively (Litvin et al. 1985, Dorogoi 1990).
Nests closer than 4 m tended to be de-
serted, as the Snowy Owls do not tolerate
such close presence. Snowy Owls typically
exclude foxes within a 200-300 m radius of
their nests, and up to 500 m during years of
high lemming abundance (Litvin et al. 1985,
Dorogoi 1990). However, when there are
few lemmings the owls either do not breed
at all or have small clutches. They are then
less effective in defending their nesting
area and foxes are able to approach much
closer (Litvin et al. 1985). Also, in these
years, Common Eiders and geese are sus-

ceptible to attacks by Snowy Owls which
will take both the sitting females and their
eggs (Dorogoi 1990). For Red-breasted
Geese, Kretchmar (1965) reported colonies
of 2 to 6 pairs of geese; Rogacheva (1992)
reported that 4-8 pairs are typical, with an
upper limit recorded at 24 pairs. The mini-
mum distance between a Red-Breasted
Goose nest and the nest of a bird of prey
was 1.5 m (Kretchmar 1965).

The ducks and geese on Wrangel Island
nested beside Snowy Owls which were
close to water, especially near rivers and
streams, so that ducklings and goslings can
be taken to the sea. This distance to the sea
can be up to 40 km on Wrangel Island
(Dorogoi 1990). Our study area was 30 km
from the sea but the journey along the
Kuldima River, next to which all Brent
Geese nested (Figure 1), was 80 km.

Summers & Underhill (1987) found a cor-
relation between the breeding success of
Dark-bellied Brent Geese and lemming
abundance, and proposed that this was
caused by foxes switching from lemmings
as prey in years when they are abundant to
the eggs and young of geese when the lem-
ming population was low or decreasing.
The nesting association which Brent Geese
have with Snowy Owls adds another possi-
ble dimension to the causal links between
lemmings, foxes and goose production.
Snowy Owls breeding in arctic tundra feed
almost exclusively on lemmings in summer
and their breeding success is dependent on
this food supply (pitelka et al. 1955, Litvin &
Ovsyanikov 1990). Thus, in years when the
lemming population is low, the Snowy Owls
move elsewhere to breed, or fail to breed. If
they do breed, the territories are poorly de-
fended against Arctic Foxes which even
predate some owl nests successfully.
Therefore, in years of low lemming abun-
dance, Brent Geese will not have the pro-
tecting influence of nesting Snowy Owls
and will be vulnerable to fox predation.
Litvin et al. (1985) and Dorogoi (1990)
found that, in such years, the Brent Geese
on Wrangel Island do not even attempt to
nest. This may be largely true for our Pron-
chishcheva study area. In 1992, no Snowy
Owls nested and only two pairs of Brent
Geese attempted, both unsuccessfully (Un-
derhill et al. 1993). However, on islands off
the Taimyr coast, where fox predation may
be less, breeding clearly does occur in
years of low lemming abundance (B.S.
Ebbinge & B. Spaans pers. comm.).
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