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The gizzard worm, Amidostomum acutum (Lundahl, 1848) Seurat, 1918 in
common eiders (Somateria mollissima L.) in the Netherlands
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Summary

A study was made on the prevalence of Amidostomum acu-
tum in the gizzard of the common eider (Somateria mollis-
sima L.) in the Netherlands. The investigated birds were
found dead along the Dutch coast in the winter of 2001/
2002. From the dead birds collected at two localities, the
North Sea coast near the Hondsbossche Zeewering and the
Wadden Sea coast of the isle Texel, 50 eiders were selec-
ted. These 50 birds consisted of ten adult males, ten adult
females, 15 juvenile males and 15 juvenile females. All
birds were infected with A. acutum. The number of worms
varied from four to 826. There were no significant diffe-
rences in worm numbers in birds from both localities.
Adult birds had significantly more worms (av. 150) than
juveniles (48). Adult males had significantly more worms
(av. 202) than adult females (98). These differences were
found in both localities. The possible role of A. acutum in
the mass mortality among the eiders is discussed.
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Introduction

The common eider (Somateria mollissima) is a large div-
ing duck that mainly lives in brackish or salt water of the
circumpolar region of the Northern Hemisphere. A small
population has settled at the Ukrainian coast of the Black
Sea (Ardamatskaya, 2001). Most eiders in the Netherlands
overwinter along the coast of the Wadden Sea and the
North Sea. They mainly originate from the Baltic and Da-
nish breeding colonies, but there are also birds that breed
in the Netherlands. The population between 1993 and 1997
was estimated to be between 102 000 and 173 000 (Swen-
nen et al., 1989).

In the winter of 1999/2000, mass mortality among eiders
occurred and approximately 21 000 birds died (Camphuy-
sen et al., 2002). In the two following winters, again, mass
mortality was observed, although on a smaller scale (resp.

5—7000 and 10 — 12 000) than in the winter of 1999/2000
(Ens et al., 2002).

To investigate the cause of this mass mortalities, ca. 400
eiders, adults, subadults and juveniles, collected during the
three winters and stored in freezers, were dissected in
March 2002. From seven possible causes: oil pollution, in-
toxication, a viral epidemic, an epidemic of non-viral mi-
croorganisms, parasites, chronic stress and lack of food,
only two were found to be candidates: parasites and lack of
sufficient food (Ens et al., 2002).

Mass mortality among common eiders is a regularly repor-
ted phenomenon and most authors regard the acantho-
cephalan Profilicollis botulus as the cause of death (Clark
et al., 1958; Garden et al., 1964; Itdmies et al., 1980). Ho-
wever, dissection of 311 eiders showed that 83.3 % of the
adult birds (n=78) had less than 100 P. botulus in the in-
testine and none more than 1000, while 69.5 % of the
younger birds had more than 100 P. botulus and 11.6 %
more than 1000 (Ens et al., 2002).

Although eiders have a rich helminth fauna of cestodes,
trematodes, nematodes and acanthocephalans, special at-
tention has been given to the gizzard worm Amidostomum
acutum, that has a 100 % prevalence in the common eider
(Borgsteede et al., 2005). The related species A. anseris, is
a well-known pathogen in geese (Herman et al., 1955;
Knudsen, 1966; Vetési et al., 1976; Tuggle & Cerites,
1984). It may be that the pathogenic effects of A. acutum in
the common eider have been underestimated.

The present study examines the prevalence of A. acutum in
common eiders collected in the winter of 2001/2002 from
two localities in different age groups and its possible con-
tribution to the mass mortality.

Materials and Methods

Dead eiders were collected during the winter 2001/2002
from the beaches and coast of two localities, the Honds-
bossche Zeewering (HBZ)(North Sea Coast, 52° 45” N,
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04’ 39” E) and the Wadden Sea coast of the island of Texel
(TX) during a daily surveillance by volunteers. After col-
lection, birds were classified according to the state of the
corpse (very fresh, fresh, old, very old, complete or desin-
tegrated), kept in tagged plastic bags and deep-frozen,
generally within 24 hours after collection. For the present
study, 50 very fresh or fresh eiders were selected from both
localities. Data of the investigated birds are given in table
L.

Table 1. Origin, stage of development and gender of the 100
investigated common eiders

females males
Locality juveniles  adults  juveniles  adults
Hondsbossche 15' 10 15° 10*
Zeewering
Wadden Sea coast 15 10' 15° 10°
Texel

" Collected in the period Dec 2001 — Jan 2002; > Eight birds (from
which two immatures) collected in the period Dec 2001 — Jan 2002,
two birds in; resp. Feb and Mar 2002; * Collected in the period Dec
2001 — Feb 2002; * Collected in the period Dec 2001 — Feb 2002
(from which three immatures)

The deep frozen eiders were thawed and dissected in April
2002. After dissection, the gizzard and proventriculus were
separated from the intestine. They were opened, the con-
tents washed with tap water and the washings collected in
a bucket. Thereafter, the koilin layer of the gizzard was
removed and the gizzard was washed again and proventri-
culus and gizzard were scraped off with a blunt knife. All
collected material was concentrated in the same bucket.
The koilin layer was examined under a stereomicroscope
(magn. 6 x) for the presence of worms. Worms which were
found in the koilin layer were removed, counted and iden-

Results

All investigated common eiders had worms in the gizzard
and all birds had Amidostomum acutum present. This con-
firms earlier findings of Borgsteede et al. (2005). Twenty
five birds also had other nematodes in the gizzard or pro-
ventriculus, generally in low numbers (<5).The following
species, Streptocara crassicauda, Paracuaria formosensis,
Tetrameres fissispina (in the proventriculus) and Echinuria
uncinata (in the proventriculus) were found in respectively
13,9, 4 and 3 common eiders. Remarkably, 23 of these 25
birds were juveniles. The results of the counts of A. acutum
are presented in Table 2.

These results were analysed for differences between loca-
lities (HBZ versus TX), age (adult versus juvenile/imma-
ture) and gender (male versus female). No significant dif-
ferrences were found between the number of worms in all
eiders from HBZ and TX. However, if the 20 adults from
these localities were compared, then eiders from TX had
significantly more worms (P < 0.05). This significance was
not noted when the adults of both sexes were examined se-
parately. Another significant difference (P < 0.05) was
found between juvenile males. Here, birds from HBZ had
higher counts than those of TX.

With regard to age, there was an obvious difference bet-
ween the adults and the younger birds. Adults (mean 150
worms) were more heavily infected than juveniles/imamtu-
res (mean 48 worms) (P < 0.05). Only when the worm bur-
den of the juvenile females (mean 45 worms) and adult fe-
males (mean 62 worms) from HBZ were compared, this
difference could not be demonstrated.

With regard to gender, there was a significant difference
between adult males (mean 202 worms) and adult females
(mean 98 worms) (P < 0.05). This significant difference
was also present when this analysis was made for the two
localities separately. Differences between males and fema-
les had not developed in the younger birds.

Table 2. Numbers of Amidostomum acutum in the gizzard of the investigated common eiders

females (n=50)

males (n=50)

Locality juveniles (n=30) adults (n=20) juveniles (n=30) adults (n=20)
Hondsbossche n=15 n=10 n=15 n=10
Zeewering mean: 45 worms mean: 62 worms mean: 65 worms mean: 110 worms
(n=50) range: 6 — 167 range: 6 — 127 range: 11 — 156 range: 65 — 166
Wadden Sea coast n=15 n=10 n=15 n=10

Texel mean: 50 worms mean: 134 worms mean: 34 worms mean: 295 worms
(n=50) range: 4 — 141 range: 19 — 381 range: 13 - 111 range: 127 — 826

tified at the species level (Czaplinski, 1962). The contents
of the bucket were poured over a sieve (screen mesh 0.074
mm). The material on the sieve was suspended in buffered
4 % formalin solution and stored for later examination.
From the stored material, worms were also collected, coun-
ted and identified. The sum of the results of the washings
and the koilin layer together represented the number of
worms per common eider.
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Discussion

The results of this study clearly demonstrated that Amido-
stomum acutum is a very frequently occurring parasite in
the common eider in the Netherlands. All investigated
birds were infected and the worm burden varied from 4 —
826. The number of worms found is either a correct num-
ber, or an underestimation, since birds may have lost



worms in the period between the start of the starvation and
their death.

A. acutum is also a common parasite of fresh water ducks
in Europe. In Slovakia, Macko (1978) found low numbers
(<6) of A. acutum in Anas crecca and Birova and Macko
(1984) found 5 out of 23 Anas platyrhynchos infected with
1 — 24 (mean 12) worms. In Poland, Betlejewska and Ka-
lisinska (2001) found 40 % of 126 Anas platyrhynchos po-
sitive for A. acutum (range 1 — 18, mean 4), while Kavet-
ska et al. (2004) described the prevalence of A. acutum in
Anatini (n = 116, 65.5 % positive with range 1 — 24, mean
4.7), Aythyini (n = 6, 83.3 % positive with range 1 — 6,
mean 2.6) and Mergini (n =21, 66.7 % positive with range
1 — 58, mean 15.1). Outside Europe, all six common eiders
investigated by Clark et al. (1958) were positive for A.
acutum. Bishop and Threlfall (1974) found 1 — 80 (mean 6)
A. acutum in 44 % of 110 common eiders in Newfound-
land and Labrador and McLaughlin and McGurk (1987)
found A. acutum in 53.3 % of 1196 gizzards of 13 different
species of fall migrant ducks in Canada.

The coastal area in which the mass mortality occurred has
an extremely rich fauna, with hundreds of bird species be-
longing to the Gaviidae, Podicipitidae, Procellariidae, Pha-
lacrocoracidae, Ardeidae, Plataleidae, Charadriidae, Scolo-
pacidae, Anatidae, Haematopodidae, Recurvirostrae, Ralli-
dae, Laridae and Alcidae. Particularly, many of the Anati-
dae are known to be the host of A. acutum. Detailed infor-
mation about the presence of A. acutum in other birds in
the Netherlands will be presented at a later date.

The following conclusions can be drawn: compared with
other studies that mention worm numbers, the numbers in
our study were exceptionally high, particularly in adult
birds. There were no differences in worm burdens between
the two localities; adult birds having significantly more
worms than younger birds and adult males having signify-
cant more worms than adult females. It has been found that
in general, younger animals are more heavily parasitised
than older ones. This difference in parasite load has also
been noticed by Persson et al. (1974). However, Persson et
al. (1974) mentioned A. anseris as the species involved. It
is probable that this identification should have been A. acu-
tum. The same identification error has probably been made
by Christiansen (1948). Generally, older animals acquire
some immunity to helminth infections, the extent of this
can vary considerably from weak to almost complete. This
seems not be the case for A. acutum in the common eider.
It may be that a bird is less able to develop immunity
against a gizzard worm, comparable with the situation in
ruminants, where immunity against abomasal worms deve-
lops much more slowly than against intestinal worms. Ho-
wever, the difference between adults and juveniles, addi-
tionally, may be related to different behavioural and feed-
ing habits. Adults consume more food than juveniles and
in contrast with juveniles, adults breed on land. Thus, the
question of where the infection is picked up. A. acutum is
found in many species of ducks, living in a fresh water
habitat. This makes it probable that the infection is picked
up on land with food or while drinking. The worm num-

bers of adult males and females were also significantly dif-
ferent. Persson et al. (1974) did not mention differences in
worm numbers between males and females, but they found
45 of 54 males (83.3 %) and 32 of 49 females (49.2 %)
positive. This difference was significant. The difference in
behaviour between males and females on land is mainly
that females stay on the nest during breeding, while the
males walk around and maybe have more opportunities to
pick up infection. More studies on the epidemiological pat-
tern of A. acutum are needed. Leiby and Olsen (1965) have
studied the life histories of A. raillieti, A. skrjabini (re-
garded as a synonym of A. acutum by Czaplinski, 1962)
and Epomidiostomum anatinum. However, in their experi-
mental studies with eggs from female worms, they just gi-
ve the development time for the different stages, without
indicating how the life cycle in nature takes place.

The possible role of A. acutum in the mass mortality of
common eiders must be considered. As previously noted,
the worm numbers in this study are exceptionally high.
Little is known about the pathogenic effect of A. acutum.
Pathogenicity of A. acutum in the common eider has been
suggested by Christiansen (1948) and Persson et al.
(1974). Persson et al. (1974) found A. anseris (susp. A.
acutum!) in 77 out of 119 gizzards without giving worm
numbers. They describe the degree of invasion as slight to
moderate for 44.5 % of the eiders and as profuse-massive
for 19.3 %.

The related species, A. anseris, is a well known pathogenic
gizzard worm in geese, it has been described by Herman
and Wehr (1954), Herman et al., (1955), Knudsen (1966)
and Tuggle and Crites (1984). Vetési et al. (1976) did ex-
perimental studies with A. anseris in goslings, ducklings
and chickens to demonstrate the histopathological changes.
If A. acutum were to be considered as a pathogen in com-
mon eiders, they could cause the following effects.

e  Less nutritients available for the host due to the para-
site’s need for nutritients. Therefore, the host needs a
higher food consumption.

e Presence of A. acutum may influence the host appetite
with anorexia as an ultimate consequence. This may
be caused by metabolic products of the parasite which
influence the appetite, or by damaging the gizzard, so
that crushing of shells of mussels and cockles beco-
mes painful or even impossible. A pain reaction may
cause a change to other, more easily digestible food
with less nutritional value.

e A. acutum may cause a negative food conversion in
the intestine.

e A. acutum may suck blood or they may damage tis-
sues that causes loss of blood and valuable proteins.
This needs compensation by the host, thus higher
food uptake which may be impaired, as suggested be-
fore, by the presence of the parasites.

If these processes coincide with a situation in which less
food it available, it is reasonable to suggest that the com-
bination of parasitic worm burden, particularly A. acutum
in adult birds, with shortage of food may be one of the
causes of the mass mortality among the common eiders. In

217



younger animals, with lower burdens of A. acutum, but
much higher numbers of the acanthocephalan Profilicollis
botulus (Ens et al., 2002), the latter parasite may have been
responsible for the pathogenic combination of food
shortage and parasite presence.
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