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Abstract

During waterfowl hunting a large number of birds are shot but not instantly killed. Some will die within a few days as a direct

consequence of heavy injuries, whereas another proportion is only lightly injured and will survive for an extended period of time

although their survival may still be affected. We predicted that embedded body shot (when not instantly lethal) will cause reduced

body condition among common eiders (Somateria mollissima), as we assumed such birds to be physical disadvantaged (e.g., as to

mobility and foraging) from their injuries. Among birds collected during 3 winters (2000–2002) by Inuit hunters and fishermen in

Nuuk, southwest Greenland, we X-rayed and dissected 762 common eiders to extract information about embedded lead shot and

body condition. After adjusting for structural body size, year and date of sampling, habitat, and sampling method, we found that

embedded lead shot had a significant effect on juvenile body condition. Wounded juvenile birds carried on average 19% less fat

than unwounded juveniles. In accordance with a priori predictions, we did not detect an impact of wounding on the body condition

of immature and adult birds. For most of these older birds, the shooting incidence took place .1 year before they were collected,

and the insignificant test results indicated the absence of a long-term effect on body condition once birds survived the initial effect

of wounding. For juvenile birds, the wounding effect most likely added to other causes of mortality; however, additional knowledge

about natural mortality is required to estimate the net consequence on population dynamic. (JOURNAL OF WILDLIFE

MANAGEMENT 70(6):1644–1649; 2006)
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Apart from the direct mortality caused by hunting, hunting
has a number of undesirable side effects that include
disturbance (Madsen and Fox 1995), lead poisoning caused
by the ingestion of spent shot pellets (Scheuhammer and
Norris 1995), animals that are killed but not retrieved, and
animals that die within a few days as a direct consequence of
heavy injuries (Newton 1998). Another proportion of
animals survives the injuries for an extended period of time
and carries the lead pellets as embedded shot. Surveys of
eiders at Canadian colonies suggest that up to approximately
50% of the adult females return to their breeding ground
carrying embedded shot (Goudie et al. 2000). Depending on
the extent of injury, shot pellet carriers may be expected to
experience a reduced ability to move and forage for a period
of time, and hence body condition might be reduced.
Normally, eiders forage during daytime (Goudie et al.
2000), and the short Arctic winter days limit the available
time for foraging. In midwinter, it may be difficult for
inflicted birds to maintain adequate body-fat storage, and
hence they are likely to experience reduced survival (Four-
nier and Hines 1994, Robertson and Gilchrist 1998). If
nonlethal inflictions affect body condition over the winter,
then reproductive success may also be at stake (Oosterhuis
and van Dijk 2002). In waterfowl, body condition was
positively correlated with various aspects of breeding

performance (e.g., Ankney and MacInnes 1978, Pattenden
and Boag 1989, Ebbinge and Spaans 1995, Blums et al.
1997). In 2 studies, birds carrying embedded shot had a
lower annual survival rate than noncarriers (Madsen and
Noer 1996, Tavecchia et al. 2001). In both cases, however, it
is unknown whether low survival among wounded birds
coincided with poor body condition.

We focus on the winter population of northern common
eiders in southwest Greenland. This population had an
estimated 460,000 birds that originated from breeding areas
in eastern Canada and western Greenland (Merkel et al.
2002, Lyngs 2003). Based on official bag records (raw
figures reported by the hunters), it is estimated that at least
57,000 common eiders are killed annually in West Green-

consequences of nonlethal shot in the period immediately
after the infliction, and 3) that once the wounds were healed
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and the pellets embedded the effects might be negligible.
For this reason, we analyzed body condition according to
age: juveniles, immature birds, and adults.

Study Area

Our study area included the coastal zone and the fjord
system surrounding Nuuk (45.38N, 60.78W), the capital city
of Greenland (Fig. 1). This marine environment was part of
the Greenland open water area, which is internationally
important as winter quarter for seabirds, mainly from Arctic
Canada, Greenland, and Svalbard (Boertmann et al. 2004).
The Nuuk study area constituted key wintering areas for
king eiders (Somateria spectabilis) and common eiders, with
estimated numbers of 11,507 and 56,735 birds, respectively
(Merkel et al. 2002). The municipality of Nuuk was
inhabited by approximately 14,000 people, of which 2,486
persons were licensed as recreational hunters and 132 as
commercial hunters. During fall, winter, and spring these
hunters bagged on average 11,579 6 1,071 (SE) eiders
(both species; Greenland Home Rule Department of
Hunting and Fishing, unpublished data). Common eiders
were confined to coastal waters and the innermost fjord
system (Merkel et al. 2002). Typically, eider hunting
occurred at the coastal zone within a range of 30 km from
the city (Merkel 2004). Until 2002, the hunting season was
open from 1 October to 31 May.

Methods

Collections, X-rays and Dissections
Among eiders collected from November until May during 3
winters (2000–2002) in Nuuk, we X-rayed and dissected
762 common eiders. Birds were either retrieved from
fishnets (mainly lumpsucker nets) where they were uninten-
tionally caught as by-catch (86%) or were killed (4%) in
collisions with ship lanterns (i.e., strong lights used by ships
in winter to navigate). A small sample was shot (10%) as
part of the traditional hunt; for the purpose of our study the
birds were killed with large lead pellets (buckshots or
similar), which are distinctly larger (diam: 5.2 or 6.0 mm)
than shots normally used in bird hunting (diam: 2.7–3.9
mm) in Greenland (Falk et al. 2006), and thereby
identifiable during X-ray inspections from older embedded
shot.

We examined all birds for embedded lead pellets by either
passing them (592 birds) through an airport security check
X-ray device at Nuuk Airport (Schlumburger Controlix 2E)
with parallel color and black-and-white monitors connected
or by taking high resolution X-ray photographs (35 3 40
cm) at the local hospital in Nuuk (170 birds). We applied
the first method to most drowned birds, and we used the
latter method to safely distinguish between embedded shot
and the larger pellets used to collect some samples. To verify
the ability of the airport X-ray equipment to detect pellets,
we inspected a sample of 10 birds with lead pellets by both
methods.

We aged ducks by plumage and length of the bursa of
Fabricius (Baker 1993, Mather and Esler 1999) and in

females by oviduct condition; we sexed ducks by syrinx
morphology (Beer 1963). We classified birds in adult
plumage as adults if they had no bursae and in females if
they had a thick convoluted oviduct; otherwise we classified
them as immature. Hence, we distinguish between first-
winter birds (juveniles), immature birds (second- and third-
winter), and adults. We measured head–bill length and
tarsus-bone length to the nearest 0.1 mm using calipers. We
measured flattened-wing length (WING) with a wing board







on body condition on eiders inflicted one or several years
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