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Abstract.  'We quantified the efficacy of using pellet numbers to estimate predation rates
on Common Eider (Somateria mollissima) ducklings by Great Black-backed Gulls (Larus
marinus) by using eider ducklings fitted with radio transmitters. Ducklings fitted with radio-
transmitters were no more vulnerable to gull predation than were other ducklings. The
recovery of radio-transmitters attached to eider ducklings and subsequently retrieved from
Great Black-backed Gull pellets suggests that traditional methods of estimating the number
of eider ducklings eaten by gulls from the remains found in pellets at gull nests and loafing
areas underestimates the true number eaten by gulls by a factor of 5-17. Previous low
estimates of eider duckling mortality on the Wolves Archipelago, Bay of Fundy cannot be

explained by movements of broods to the mainland coast.
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INTRODUCTION

Large gulls (Larus spp.) are important predators
of the eggs and young of other seabirds (Thomas
1972). Studies of the impact of predation by
Great Black-backed Gulls (Larus marinus) have
focused on terns (Sterna spp.) (Shealer and Bur-
ger 1992), auks (Alcidae) (Harris 1980), and
Black-legged Kittiwakes (Rissa tridactyla) (Bur-
ger and Gochfeld 1994). Harris (1980) found
that 30—-40 pairs of Great Black-backed Gulls
took about 2,700 adult Atlantic Puffins (Frater-
cula arctica) from a colony of 40,000 pairs dur-
ing a breeding season; yet Beaman (1978) found
that only 400 puffins were taken from a colony
of 8,000 pairs by a neighboring colony of 1,800
pairs of Great Black-backed Gulls. Clearly, there
is no simple relationship between the numbers
of gulls and the extent of their predation at near-
by colonies of other seabirds.

The range of Great Black-backed Gulls and
numbers of Herring Gulls (L. argentatus) and
Great Black-backed Gulls have expanded con-
siderably along the Atlantic coast of North
America since the 1920s (Erskine 1992). Com-
mon Eider (Somateria mollissima) populations
began increasing after they were protected from
egging and hunting in 1928 (Gross 1944). Si-
multaneous increases in the numbers of both
Herring Gulls and Common Eiders in the St.
Lawrence estuary demonstrate that Herring Gull
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predation on eider eggs or ducklings need not
prevent eider populations from increasing (Mun-
ro and Bédard 1977). However, Great Black-
backed Gulls are relative newcomers to eastern
Canada, their ranges have expanded southward
as garbage and fisheries offal became more
abundant (Belant et al. 1993), and they are more
predatory than Herring Gulls. Great Black-
backed Gulls are known to prey on Common
Eider eggs and young at the nest site (Ahlén and
Andersson 1970, Bourget 1973) and ducklings
on the water (Munro and Bédard 1977, Swennen
1989). The Common Eider now faces a predator
that historically was scarce or absent, and whose
impact on egg and duckling survival has not
been assessed.

Gilliland (1990) suggested that gull depreda-
tion in an eider colony accounted for less than
10% of duckling mortality. This estimate was
based primarily on the number of duckling re-
mains in pellets (indigestible residue) associated
with gull nests and loafing areas. Information
gained from studies of regurgitated pellets has
been widely used to study the impact of preda-
tion by cormorants on fish populations (Derby
and Lovvorn 1997), and by Great Skuas (Catha-
racta skua) (Furness 1981) and Great Black-
backed Gulls (Furness 1981, Harris 1980) on
other seabirds. In addition, pellets have been
widely used to study diet and to monitor varia-
tion in the use of certain prey items by gulls
(Nogales et al. 1995, Oro et al. 1997). However,
if gulls move from their normal feeding or roost-
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ing area, pellets may be unobtainable, and there
are marked differences in the ease with which
pellets can be found depending on the presence
and age of chicks and the vegetation adjacent to
the breeding site. In this paper we quantify the
efficacy of pellets in estimating predation rates
on radio-tagged Common Eider ducklings by
Great Black-backed Gulls under a variety of
conditions.

METHODS
STUDY AREA

The Wolves Archipelago (44°56'N, 66°44'W) is
a group of 5 islands, 12 km offshore from Bea-
ver Harbour, New Brunswick, Canada in the Bay
of Fundy. The islands range from 20-2,039 ha
in area; most are forested with balsam fir (Abies
balsama) and spruce (Picea spp.), but the small-
est, Green Rock, is predominantly grasses (Gra-
mineae spp.) and wild raspberry (Rubus idaeus).
In addition to Common Eider and Great Black-
backed Gulls, other breeding seabirds include
Double-crested Cormorants (Phalacrocorax au-
ritus), Black Guillemots (Cepphus grylle), and
Herring Gulls. Recent additions include a colony
of Black-legged Kittiwakes (Rissa tridactyla)
(Kehoe 1994), and two pairs of Razorbills (Alca
torda) (Mawhinney and Sears 1996).

Petit Manan Island and Green Island
(44°30'N, 68°30'W), 25 km east of Bar Harbor,
are part of a National Wildlife Refuge in the
Gulf of Maine, U.S.A. The islands are connected
by a bar at low tide. Both are treeless with thin
peaty soil, and vegetation consists mainly of
grasses. The removal of gulls in 1984 was fol-
lowed within 3 weeks by the return of terns
(Sterna spp.), Atlantic Puffins, Razorbills, ei-
ders, and other seabirds after a 4-year absence.
In 1997, 35 Great Black-backed Gulls pairs that
had recolonized Green Island were eliminated,
but up to 40—-65 adult gulls were observed loaf-
ing on Green Island throughout the breeding
season.

The study was initiated in 1995 on the Wolves
Archipelago, New Brunswick (hereafter “‘the
Wolves”) where Common Eiders and Great
Black-backed Gulls nest in close proximity. In
1996 we carried out limited gull control on the
Wolves to assess possible methods to reduce gull
predation rates; breeding gulls were killed on
two islands and gull clutches were sprayed with
oil to prevent hatch on the other two islands. In
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1997, work continued on the Wolves and was
initiated on an eider colony on Petit Manan and
Green Island. Gull control measures had been
undertaken on Petit Manan and Green Island in
1984 to facilitate tern restoration (Anderson and
Devlin 1998), and Petit Manan Island has since
been maintained free of gulls; we studied the
eider colony on Green Island.

COMMON EIDERS

Eider colonies in both New Brunswick (1995-
1997) and Maine (1997) were searched system-
atically for eider nests when egg laying started
in late April/early May. Nests were marked in-
dividually with vinyl flagging and were visited
weekly throughout the breeding season. Hatch
dates were calculated from direct observations
of clutch initiation during visits to nests while
laying was in progress and/or the eggs of these
clutches were candled (Weller 1956). Incubation
periods of 24-25 days and an egg-laying inter-
val of 24 hr (Korschgen 1977) were used to pre-
dict hatching dates.

At hatching, ducklings were tagged with stan-
dard aluminum web-tags (in 1995 and 1996
only). Each duckling was sexed by cloacal in-
spection and weighed to the nearest 0.1 g with
a spring balance. One duckling from each clutch
(41 in 1995, 55 in 1996, and 20 in 1997 from
the Wolves; 30 in 1997 from Green Island) was
fitted at hatching with an external radio trans-
mitter (Model 384, 150 MHz, Advanced Telem-
etry Systems, Isanti, Minnesota). The transmit-
ters measured 19 X 8 X 11 mm and weighed 1.9
g (0.03% of duckling body mass). Extending
from the rear of the transmitter was a 14 cm long
antenna made of 0.54 mm diameter nylon coated
stainless steel wire. Protruding 12 mm from the
front of the transmitter was an anchor made of
0.61 mm diameter stainless steel wire formed
into 2 projecting prongs. A 3-4 mm incision
was made in the skin perpendicular to the body
axis and the stainless steel anchor was inserted
under the skin. Sutures were placed through the
skin under the transmitter, and the ends were
drawn over the top of the transmitter, tied, and
fastened with cyanoacrylate glue (Mauser and
Jarvis 1991). Radio-tagged ducklings were mon-
itored by boat at least 3 times each week, and
weekly coastal surveys were conducted along
the mainland to determine production and/or
long distance movements. In 1995 and 1996 ae-
rial brood surveys were conducted in the Bay of
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Fundy at 2, 6, and 7 weeks after peak hatch to
estimate the number of ducklings produced and
to monitor radio-tagged ducklings from the
Wolves Archipelago. These surveys covered the
New Brunswick coast from Saint John west to
St. Andrews and extended to all coastal and off-
shore islands and the Grand Manan Archipelago.
In 1997, a monitoring flight was conducted 6
weeks after peak hatch along the mainland coast
of Maine from Schoodic Point to Cape Split, in-
cluding Green Island, Petit Manan, and all coast-
al islands in the Gulf of Maine. On all flights,
the aircraft was flown at a height of 75 m and
speed of 160 km hr-!, approximately 120 m off-
shore between 1.5 hr before and after high tide.
The number of all eiders observed on the 500 m
survey path were recorded using a global posi-
tioning system (GPS) and marked on 1:50,000
topographic maps. Observations were made with
8 X 30 binoculars

To determine whether our sample of duck-
lings that were radio-tagged was biased, analysis
of variance (ANOVA, SYSTAT, Wilkinson
1988) was used to determine whether the body
mass of ducklings hatched (1) on the Wolves
Archipelago varied with sex, year, or radio-
tagged vs. untagged ducklings, (2) on Green Is-
land varied with sex and/or differed between ra-
dio-tagged and untagged ducklings, and (3) var-
ied between the two study areas (the Wolves and
Green Island) and/or differed between radio-
tagged and untagged ducklings. We used an al-
pha of 0.05 in all tests and values reported are
means *+ SD.

GREAT BLACK-BACKED GULLS

All islands in the Wolves Archipelago were
searched systematically for Great Black-backed
Gull (hereafter, gulls) nests when egg laying
started in mid April/early May in 1995-1997.
Nests were marked with numbered wooden
stakes. Gull debris (indigestible residue and oth-
er prey items not eaten) around the nest sites and
loafing areas in both study areas was removed
prior to the hatching of eider ducklings. There-
after, gull debris was collected from nest sites
and loafing areas regularly throughout the breed-
ing season until the eider ducklings fledged. In
the laboratory, gull debris was washed and sort-
ed; the minimum number of ducklings in each
sample was determined by dividing the maxi-
mum number of duplicate body parts by their
frequency of occurrence in a single duckling

(e.g., two for tarsometatarsus, one for maxilla).
This is the standard method used to estimate the
number of prey items eaten by gulls (Nogales et
al. 1995, Oro et al. 1997). We were able to test
the assumption that remnants of all ducklings
depredated are regurgitated around gull nests or
loafing areas (Gilliland 1990) using the remains
of ducklings marked with transmitters.

The minimum number of ducklings killed was
estimated independently using mark-recapture
ratios determined from retrieved transmitters.
We determined the total number of ducklings
that were depredated using the formula, a = x/
y, where x is equal to the proportion (%) of
transmitters retrieved from gull nests and loafing
areas, and y is equal to x divided by the number
of transmitters retrieved from depredated duck-
lings. Simple binomial variance estimates (¢ =
(p(1 — p)/n)'”?) were calculated and applied to
the count of the number of the ducklings in de-
bris (variance of total estimate = binomial var-
iance x number of ducklings counted in debris);
and 95% confidence intervals (CI) (p £ 1.96)
were calculated (Sokal and Rohlf 1981). We
compared the proportion of gull pellets associ-
ated with gull nests and loafing areas between
years and study sites using a general Chi-square
statistic that addresses an unambiguous null hy-
potheses of homogeneity among rates (Sauer
and Williams 1989). With this statistic, specific
hypothesis of homogeneity can be simultaneous-
ly tested using contrasts.

RESULTS
DUCKLING CHARACTERISTICS

In 1995 and 1996, 1,271 and 1,068 ducklings,
respectively, were web-tagged on the Wolves
Archipelago; a total of 353 ducklings were
weighed and sexed between 1995 and 1997, and
a total of 68 ducklings were weighed and sexed
on Green Island in 1997. The weights of duck-
lings hatched on the Wolves Archipelago did not
vary with sex or between radio-tagged and un-
tagged ducklings (sex: F,; = 1.3, P > 0.3;
marker: F;; = 1.1, P > 0.3). Weights did vary
between years (sex: F, = 10.8, P < 0.001).
Ducklings hatched in 1996 were the heaviest (X
=796 * 72 g, n = 157), followed by those
hatched in 1995 (x = 764 = 5.5 g, n = 127),
and 1997 (x = 754 * 63 g, n = 69). The
weights of ducklings hatched on Green Island
did not vary with sex or between radio-tagged
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TABLE 1. Fate of radio-tagged Common Eider ducklings on the Wolves Archipelago, New Brunswick, 1995—

1997, and Green Island, Maine, 1997.

Wolves Green Island
1995 1996 1997 1997

No. ducklings tagged 41 55 21 30
No. transmitters lost (%) 8 (19) 11 20) 524 4 (13)
No. transmitters not recovered below low tide 1 4 2 0
No. transmitters recovered

on island tagged 22 34 11 22

on other island 10 8 5 0

in association with gull nests/loafing area (%) 6 (19) 3(D 3 (19) 3 (14)

in vegetation (%) 21 (66) 28 (67) 11 (69) 13 (59)

in intertidal (%) 5 (15) 11 (26) 2 (13) 6 (27)
Radio-tagged ducklings fledged 0 0 4

and untagged ducklings (sex: |, = 1.1, P >
0.3; marker: F,; = 0.2, P > 0.7). The weights
of ducklings hatched on Green Island and the
Wolves in 1997 did not vary between radio-
tagged and untagged ducklings (F,; = 2.1, P >
0.2) but did vary between study sites (F,; =
17.1, P < 0.001). Ducklings hatched on Green
Island were heavier (X = 79.3 £ 5.1 g, n = 68)
than those hatched on the Wolves Archipelago.

RECOVERY OF RADIO-TRANSMITTERS

In all years and at both study sites, 13-24% of
radio-transmitters were not recovered (Table 1)
and were not detected on live ducklings during
monitoring flights throughout the Bay of Fundy
(1995-1996) or in the northern Gulf of Maine
(1997). With the exception of two ducklings ra-
dio-tagged in 1996, all transmitters that were re-
covered on the Wolves Archipelago between
1995 and 1997 were from radio-tagged duck-
lings depredated by Great Black-backed Gulls.
In 1996, one duckling radio-tagged on Green
Rock appeared to have died enroute to the water,
and another on Spruce was found dead in the
nest. Of the 30 ducklings radio-tagged on Green
Island in 1997, 22 were depredated by Great
Black-backed Gulls, 2 fledged in the immediate
vicinity of Petit Manan Island, and 2 fledged in
brood-rearing areas off Bois Bubert Island, 6 km
from their hatching island.

In both study areas, all pellets that were re-
trieved containing ducklings were tightly packed
and also contained down and bone fragments.
When retrieved, radio-transmitters were buried
inside the pellets and the antennas were dam-
aged (broken off or coiled) as a result of inges-
tion by the gull. Of all the transmitters found in

gull pellets on the Wolves Archipelago, only 8
(4 in 1995 and 4 in 1996) contained the corre-
sponding web tag, whereas none of the duckling
remains found in the pellets associated with gull
nests and loafing areas contained web tags.

The proportion of radio-transmitters recov-
ered from gull pellets at nests and loafing areas
on the Wolves Archipelago did not differ be-
tween 1995 (18%) and 1997 (17%) (x* = 2.7,
P > 0.10), but in 1996, no gull pellets contain-
ing transmitters were found in association with
gull nests, and the proportion found at loafing
areas (6-7%) was significantly lower than in
1995 and 1997 (x*, = 14.6, P < 0.001). The
proportion of radio-transmitters recovered from
gull pellets at nests and loafing areas on the
Wolves Archipelago in 1995 and 1997 did not
differ from that on Green Island in 1997 (14%)
% = 24, P > 0.50).

A large proportion of transmitters retrieved in
gull pellets were located beneath the water (Ta-
ble 1). Whereas most were retrieved in gull pel-
lets in the intertidal (13-27%), others were in
deeper water and were unrecoverable (Table 1).
In 1996 on the Wolves Archipelago and in 1997
on Green Island, the proportion of transmitters
located beneath the high water levels was similar
4 = 0.0, P > 0.9), but higher than on the
Wolves Archipelago in 1995 and 1997 (x% =
14.6, P < 0.001) (Table 1). The proportion of
transmitters located beneath high water was sim-
ilar in 1995 and 1997 on the Wolves Archipel-
ago (x% = 0.6, P > 0.30). The remainder of
those transmitters retrieved away from gulls
nests or loafing areas, on both the Wolves Ar-
chipelago and Green Island (Table 1), were
found in gull pellets scattered throughout the
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TABLE 2. Estimated number of Common Eider
ducklings depredated by Great Black-backed Gulls on
the Wolves Archipelago, 1988-1989 (Gilliland 1990),
and 1995-1997, and on Green Island 1997. Ducklings
depredated in 1988 and 1989 were estimated using
mark-recapture ratios from 1995.

Total ducklings

Estimated
Estimated using
using ratios ratios
Estimated  from recoverable from all
from transmitters transmitters
pellets (95% CI) relocated
Wolves Archipelago
1988 189 995 (591-4,725) 1,050
1989 147 775 (459-3,675) 817
1995 184 968 (575-4,600) 1,022
1996 74 1,057 (493-9,250) 1,233
1997 164 863 (421-8,333) 965
Petit Manan/Green Island
1997 127 907 (454-9,333) 907

vegetation (forest floor, raspberry, tall grass) of
the various islands. These pellets would not have
been found during a routine survey of nest de-
bris or loafing areas.

The mark-recapture ratios from the transmit-
ters suggest that gull predation on eider duck-
lings in this population was 5 to 14 times higher
than that accounted for by duckling remains
found in gull pellets at gull nests and loafing
areas (Table 2). If we assume that the radio
transmitters that were located but not recover-
able below the low tide water were from duck-
lings depredated by gulls, the ratios of the num-
ber of ducklings radio-tagged suggest that gull
depredation on eider ducklings was 6 to 17 times
higher to those subsequently retrieved (Table 2).

DISCUSSION
DUCKLING CHARACTERISTICS

Our use of mark-recapture ratios of depredated
duckling remains in gull pellets rests on our as-
sumption that ducklings marked with radio-
transmitters are no more or less vulnerable to
gull predation than unmarked ducklings. This
assumption is intrinsically difficult to test, but
particularly so at the Wolves where virtually all
the ducklings produced at this colony were eaten
by gulls. As an indirect test we compared
weights of radio-tagged and untagged ducklings
because a large part of the ducklings’ vulnera-
bility to predation has been attributed to poor

condition at hatch or low hatch weights (Men-
denhall and Milne, 1985, Swennen 1989).
Despite year and site differences in duckling
weights, there was nothing in our observations
to suggest that there was any a priori bias that
would make radio-tagged ducklings more vul-
nerable to predation by gulls. Initial weights of
tagged ducklings were similar to those weights
of untagged ducklings. Survival rates of broods
with ducklings fitted with radio transmitters did
not differ from that of broods with unmarked
ducklings in all years and in both study areas
(unpubl. data). Young broods were most vulner-
able and ducklings were depredated within the
first 7 days following hatching. In most cases, if
a brood was attacked by Great Black-backed
Gulls, the entire brood of ducklings was taken.
Less than 25 ducklings fledged of the more than
2,000 hatched from the Wolves Archipelago be-
tween 1995 and 1997 (unpubl. data). In Maine,
where overall duckling survival was consider-
ably higher, only four ducklings fitted with
transmitters survived to fledge. In addition, one
of the surviving ducklings fitted with a trans-
mitter was one of only two ducklings that sur-
vived from an initial brood of four ducklings.

RECOVERY OF TRANSMITTERS

Only a small proportion of gull pellets contain-
ing ducklings were located around gull nests and
loafing areas. There is no evidence to suggest
that the remains of ducklings with radio-trans-
mitters were predisposed to turn up in areas oth-
er than gull nests and loafing sites. Additional
pellets containing ducklings and other regurgi-
tated food items also were found in the areas
away from gull nests and loafing areas. Other
studies also have found that total predation of
other seabirds cannot be accounted for by gull
debris alone. Harris (1980) suggested the impact
of a Great Black-backed Gull population on At-
lantic Puffins in a Shetland colony must have
been even higher than that measured because
some corpses and pellets were on unreachable
rocks, dropped in the sea, and presumably over-
looked. Furness (1980) suggested that only un-
fledged young which remain on the island, or
species which do not feed at sea, are likely to
be fully represented in the regurgitated pellets of
Great Skuas nesting in Britain.

Mark-recapture ratios of the number of duck-
lings radio-tagged to those subsequently re-
trieved suggest that gull depredation on Com-
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mon Eider ducklings was considerably higher
than that accounted for by duckling remains
found in gull pellets at gull nests and loafing
areas. We have no evidence that gulls regurgi-
tated pellets containing radio transmitters differ-
ently from those without transmitters. When lo-
cated, the transmitters were buried well inside
tightly packed pellets and were surrounded by
down and bone fragments and often contained
the body parts of more than one duckling. Pel-
lets containing ducklings and other prey items
were often found in association with pellets lo-
cated by using radio-telemetry and would not
have been found in routine checks of gull nests
and loafing areas. The radio-transmitters them-
selves were less than 2 cm in their largest di-
mension and represented only a small proportion
of the total volume of the pellets, and were in
some cases smaller than the larger tarsometarsus
bones found in the regurgitations containing old-
er ducklings. Web tags were rarely detected in
gull pellets and are likely passed through the
gull and excreted in the feces. Web tags were
much smaller (< 4 mm) than the smallest tar-
sometatarsus bones used to identify ducklings in
the regurgitations. The use of bird pellets to de-
termine dietary intake is generally acknowl-
edged to under-represent small undigestible
body parts such as mandible and invertebrate
casings, or soft-bodied and readily digestible
food items such as invertebrates and small fish
(Annett and Pierotti 1989).

Gilliland (1990) suggested that the lack of
ducklings around the Wolves in 1988 and 1989,
despite apparently low predation rates by gulls,
could be accounted for by hens moving duck-
lings away from the Wolves to coastal brood-
rearing areas. This occurred in Maine, where
both marked females with broods and females
with radio-tagged ducklings were found in
coastal brood rearing areas 6 km from their
hatching islands. However, in all 3 years on the
Wolves, radio-tagged ducklings (except two that
died ashore in 1996) were depredated by gulls,
and none were detected on monitoring flights
throughout of the Bay of Fundy up to 7 weeks
after peak hatch.

The absence of gull chicks and active gull
nests on the Wolves Archipelago in 1996 and
Green Island in 1997 did not eliminate gull dep-
redation on eider ducklings (unpubl. data). In
addition, the retrieval of transmitters from duck-
lings depredated by gulls was more difficult
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when the gulls did not remain on a breeding ter-
ritory. A smaller proportion of the transmitters
was found in association with gull loafing areas,
and higher proportions were found scattered in
the vegetation throughout the islands and in the
sea, in 1996 than in 1995 and 1997 when gulls
were breeding normally. Fewer ducklings were
found in pellets at nest sites and traditional loaf-
ing areas on the Wolves in 1996, when gulls
were controlled, than in 1995 and 1997 when
the gulls breeding on the colony had active nests
to maintain.

Hartley (1948) stressed that pellets should not
be used in food studies until preliminary trials
have established their quantitative and qualita-
tive adequacy. As a result of gull control activ-
ities in 1996, the number of active gull nests on
the Wolves was slightly lower in 1997 than in
1995. However, the proportion of the transmit-
ters found in pellets associated with gulls’ nests
and loafing areas in 1997 was similar to that
found in 1995. This suggests that these ratios
provide a good index for quantifying the number
of ducklings taken from the colony by Great
Black-backed Gulls with active breeding terri-
tories. It is unlikely that any of the pellets con-
taining duckling remains found in this study
were from eider ducklings depredated by Her-
ring Gulls, as has been observed in other areas
(Ahlén and Andersson 1970, Bourget 1973). We
never observed Herring Gulls attempting to cap-
ture Common Eider ducklings in either Maine
or New Brunswick, and transmitters and pellets
were never found in association with active Her-
ring Gull nests despite the presence of active
nests on two islands in the Wolves Archipelago
in 1996 and Green Island in 1997. Bourget
(1973) also found that Great Black-backed Gulls
were the main cause of loss of Common Eider
eggs and young in a mixed gull colony.

The mark-recapture ratios cited in this study
can give only a minimum estimate of the num-
ber of ducklings depredated, because not all
transmitters on depredated ducklings were lo-
cated. For example, of two depredations of
tagged ducklings observed in 1996, only one
was later retrieved. In all years of this study, a
large proportion of transmitters retrieved in gull
pellets was found beneath high tide. The signals
of these radio-transmitters could be received
only at low tide. Some of these transmitters were
subsequently retrieved at low tide, but in both
1995 and 1997 a few transmitters were in water
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so deep that they could not be recovered. The
ducklings found in these pellets would not have
been found during a routine survey of nest de-
bris littered around the nest sites and/or loafing
areas. Therefore, we have no way of knowing
how representative the pellets with radio trans-
mitters were of the actual number of ducklings
that were depredated by gulls and subsequently
regurgitated as pellets into the water. In addition,
we feel that the lost transmitters may in fact rep-
resent gull depredations regurgitated in unrecov-
erable areas. However, we cannot eliminate the
possibility that these radio-transmitters may
have simply failed. Although pellets have been
used to monitor variation in the use of certain
prey items, our data demonstrate that they can-
not be used to accurately assess the impact of
gull depredation on Common Eider ducklings.
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