Pathological investigations on guillemots (Uria aalge)
stranded on the Belgian coast during the winter of 1993-94
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Pathological investigations were carried out on 67 guillemots
(Uria aalge ) washed up on the Belgian coast between
November 1993 and March 1994. Emaciation and acute haem
orrhagic gastroenteropathy were observed in more than 70
per cent of the birds. There was no statistica! relationship
between the level of oil contamination and the severity of the
lesions. Differences in bodyweight were accounted for by age,
sex, emaciation, and acute haemorrhagic gastroenteropathy.
The birds had a severe weight deficit hut the concentrations of
pollutants were below acutely toxic levels.
THE southem North Sea is heavily exposed to pollution by oil
and by heavy metals and organochlorides which accumulate in
marine food webs (North Sea Task Force l 993a, b). As a result, it
bas been reported that pelagic top predator seabirds can be useful
as bioindicators of pollution (Walsh 1990, Stewart and others
1994, Wenzel and Gabrielsen 1995).
In the southern North Sea, guillemots (Uria aalge) are abundant
(Camphuysen and Leopold 1994). Since 1915, when the first
count of oiled seabirds was conducted in the Netherlands, the
guillemot has been a predominant species among birds counted
during surveys of beached birds, and since 1980 their numbers
have increased significantly (Camphuysen 1989). In addition they
are very vulnerable to oil pollution (Camphuysen 1989,
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Camphuysen and van Franeker 1992). In the Netherlands ,
between 1969 and 1985, 89 per cent of guillemot carcases discov
ered on beaches were oiled (Camphuysen 1989), and between
1986 and 1995, 76 per cent were oiled (Camphuysen 1995).
Surveys of beached birds along the Belgian coast revealed that
between 1962 and 1977, 97 per cent of guillemots were oiled
(Kuijken 1978, Verboven 1979). The fact that they are abundant,
pelagic, top predators and vulnerable to oil make guillemots a key
species for evaluating the health of North Sea seabirds.
Common findings in stranded seabirds include severe emacia
tion, acute haemorrhagic gastroenteritis, oil contamination, Jack of
food and ingestion of plastic materials (von Petermann and others
1989, Camphuysen and van Franeker 1992, Camphuysen and
Leopold 1994, Jauniaux and others 1996). However, published
information remains fragmentary and related to one type of evalu
ation. To investigate more adequately the potential causes of death
of these guillemots, a research team involving omithologists, toxi
cologists, and veterinary pathologists bas evaluated the causes of
death of stranded wintering seabirds, and particularly of guille
mots stranded along the Belgian coast. This paper describes the
lesions observed in guillemots stranded during the winter of 19931994, and discusses the potential causes of mortality.

Materials and methods

Collection of birds
Between November 1993 and March 1994, Belgian beaches
were systematically surveyed and biometrie measurements were
made on birds collected (Offringa and others 1995). Putrefied car
cases were discarded, and other birds were individually labelled
and kept frozen until examined.

TABLE 1:Statistica! analyses of biologica! and pathological data from
50 guillemots stranded on the Befgian coast during the winter of 19931994

Cachexia

Age

Present

Absent

28
12

7
3

<1
Adult

Oil
Present Absent
12
7

M
F

18
9
22
1
P<0·05

14
5

Acute haemorrhagic
gastroenteropathy
Present
Absent

Acute haemorrhagic
gastroenteropathy
Present Absent
29
15

NS

NS
Sex

23
8

TABLE 2: Statistica! analyses of the relationships between acute haem
orrha gic gastroenteropathy, cachexia and oil contamination on 50
guillemots stranded on the Befgian coast during the winter of 1993-1994

6
0

17
27

Present
Absent

Oil

NS
13
18

NS

Present

Cachexia

Present
Absent

6
4

NS
3
3

37
7

NS

Absent

13
27

2
4
NS

4
2

23
21

Cachexia

NS

NS Not significant at P<0·05
<1 Juvenile

NS Not significant at P<0·05

Necropsy procedure

Necropsies

Sixty-seven guillemots were necropsied, using a consistent pro
tocol (Dorrestein and van der Hage 1993, Jauniaux and others
1996). They were weighed, and oil contamination on the plumage
and/or in the intestinal tract and any lesions were recorded. A
'cachexia scale' from 0 to 3 was used to evaluate emaciation: 0)
non-cachectic, 1) absence of subcutaneous and abdominal fat, light
atrophy of pectoral muscles, 2) absence of subcutaneous and
abdominal fat, moderate atrophy of pectoral muscles, 3) absence of
subcutaneous and abdominal fat, severe atrophy of pectoral mus
cles. The birds were sexed by an examination of the gonads and
their age was deterrnined by the presence (juvenile) or the absence
(adult) of the bursa of Fabricius. Tissues were collected and pro
cessed for histopathological, bacteriological and parasitological
examinations as described by Jauniaux and Coignoul (1994),
Brosens and others (1996) and Jauniaux and others (1996).
Pectoral muscles, liver and kidneys were sampled for toxicology.

There were 34 males and 26 females. The sex could not be
deterrnined precisely in seven birds that were more putrefied than
expected, but had not been discarded initially. Thirty-five were
immature, 15 were adult and the age of 17 birds could not be
determined precisely for the same reason. The mean (sd) weights
were 736 (92) g for 19 non-cachectic birds, and 661 (102) g for 48
cachectic birds. The minimum and maximum weights were 440 g
and 980 g.
The most frequent observations were acute haemorrhagic
gastroenteropathy (75 per cent), cachexia (72 per cent) and oil
contamination (36 per cent). The gastrointestinal tract was empty
in 91 per cent of the birds. In cases of acute haemorrhagic gastro
enteropathy, the serosal surface of the intestine was congested, the
intestinal wall was thickened and hyperaemic, and the contents of
the lumen were haemorrhagic. Other lesions were acute gastric
ulcers (nine cases), urate nephropathies (seven cases) and intesti
nal haemorrhages (three cases). Two birds had fungal pneumonitis
and airsacculitis characterised by greenish white nodules and
plaques in the air sacs and in the lungs. Aspergillu sfumi gatus was
isolated from both birds. Nematodes were found in the proven
triculus in 12 cases and under the koilin layer of the gizzard in 17
cases. The most common worm species were Contracaecum spiculigerum, Cosmocephalus obvelatus and Paracuaria tridentata.
Pentastomids were observed in the air sacs of two birds.
Statistica! tests were applied to the data from the 50 guillemots
for which all the data were available (Tables 1 and 2). There was
no significant association between age and the observations of
cachexia, acute haemorrhagic gastroenteropathy and oil contami
nation. Female birds were more often cachectic than male birds.
In addition, the lesions of cachexia and acute haemorrhagic gas
troenteropathy were not significantly associated either with each
other or with oil contamination . Mann-Whitney U tests (Table 3)
revealed that there were significant differences in bodyweight due
to sex (P<0·05), cachexia (P<O·Ol) and acute haemorrhagic
gastroenteropathy (P<0·05).

Statistica! analysis
Preliminary xz tests using 2 x 2 contingency tables were made
to investigate associations between the biologica! data (age and
sex) and the pathological findings (Jauniaux and others 1996).
The associations were also analysed using Mann-Whitney U tests
and differences were considered as significant for P<0-05. Only
50 guillemots whose age and sex were deterrnined were used.
Owing to the small sample size, the cachectic categories 1, 2 and
3 were pooled for both the statistica! analyses and interpretation of
the data.
Results
Birds collected
Strandings of guillemots occurred throughout the winter. A
peak density of strandings was observed during February (0·88
guillemot/km of surveyed beach), 45 per cent being fouled with
oil during the month. Biometrie measurements indicated that most
of the guillemots belonged to the nominate southem race U aalge
albionis, breeding in Ireland, Heligoland and southem Britain, and
U aalge aalge, the northem race, breeding in northern Scotland
(Offringa and others 1995).
TABLE 3: Varlatlons In bodywelght In relatlon to sex, cachexie and
lntestlnalle slona In 50 gulllemots stranded on the Belglan coaat durlng
the winter of 1993-1994
Parameter
Sex

Mean (sd) bodyweight (g)
Females:
Males:

646 (75)
714 (118)

Cachexia

Normal birds:
Birds with lesions:

736 (92)
661 (102)

Acute haemorrhagic
gastroenteropathy

Normal birds:
Birds with lesions:

780 (112)
670 (98)

Discussion
By far the most frequent and most significant lesions observed
were cachexia and haemorrhagic enteropathy. Bodyweight
(Tables 3 and 4), was too low in all the birds, with a deficit of 35
per cent for cachectic birds and 25 per cent for so-cailed nonna)

TABLE 4: Mean (ad) bodywelghta (g) of gulllemots stranded on the
Belglan coast durlng the winter of 1993-1994 and on the Dutch coast
(Camphuysen 1989) and shot at sea in ScotlandIn November (Furness
and others 1994)
Age and sex

Belglan coast

Dutch coast

Adult

Male
Female

753 (131)
683 (69)

718 (70)
706 (47)

Juvenile

Male
Female

703 (115)
623 (71)

724 (93)
674 (93)

Scotland

1031

birds, when compared with a population of guillemot shot at sea
in Scotland in November (Fumess and others 1994). It is remark
able that 91 per cent of the birds had empty digestive tracts, indi
cating either that food was unavailable, or that the birds were
unable to feed. As a result, the wintering guillemots stranded
along the Belgian coast were all debilitated, with empty guts and
weight deficits of variable severity. Similar observations applied
to guillemots stranded along the Dutch coast, when the weight
range (Camphuysen 1989) was compared with birds from
Scotland (Table 4). The cause of the emaciation was not deter
mined , but it could have been due to an association of several fac
tors that often occur in the wild, including food deprivation, mild
chronic exposure to oil, low temperature and the long-term effect
of contaminants leading to rapid starvation (Bray 1979). Gulls
which were deprived experimentally of food and exposed to a sin
gle oral dose of oil lost 25 per cent of their weight in four days
(Peakall and others 1985), and after being oiled, guillemots lost 33
per cent of their bodyweight during rehabilitation in a refuge
(Khan and Ryan 1991). In the Jatter group, the weight loss was
associated with malabsorption, impaired liver function
and
increased metabolic rates .
Acute haemorrhagic gastroenteropathy and intestinal haemor
rhages have been reported to be linked with exposure to oil in the
field (Fry and Lowenstine 1985, Pionneau 1987) but the condi
tions have not been reproduced experimentally (Holmes and oth
ers 1978, Szaro and others 1978, Holmes and others 1979,
Leighton 1985, 1986). The lesions could have been due more to
the result of stress than to a direct toxic effect of oil ingestion
(Leighton 1993). The consumption of petroleum-contaminated
food appears to be a non-specific stressor, increasing the effects of
other stresses such as low temperature (Holmes and others 1978,
1979).
It was surprising that there was no correlation between the
lesions of cachexia and haemorrhagic enteropathy and the pres
ence of oil on the plumage or in the gut. These data do not agree
with previous field observations (Jauniaux and others 1994, 1996)
or with experimental work (Peakall and others 1985). However, a
negative correlation has been reported between nutritional state
and severity of oil foulage, birds severely contaminated with oil
exposure being in a good nutritional state, and those less severely
contaminated being emaciated (Camphuysen 1989, Camphuysen
and van Franeker 1992, Camphuysen and Leopold 1994). The
apparent Jack of a correlation between recent oil exposure and the
lesions could have several explanations. Because oil is a pervasive
pollutant of the southem North Sea, mild, chronic exposure, not
necessarily visible on the feathers or in the gut, could lead to
chronic debilitating effects, such as cachexia, that might be readi
ly Iinked to a precise cause. In addition, it is suspected that some
of the guillemots had stayed previously in rehabilitation centres.
Among the necropsied birds, two had respiratory aspergillosis, a
disease that occurs when a bird's resistance is impaired (Chute
and Richard 1991, Jauniaux and Coignoul 1994). Immuno
suppression induced by the stress of captivity, and the Jack of nat
ura) exposure of marine birds to fungal pathogens in the wild, may
predispose these species to the infection (Dorrestein and van der
Hage 1997). Oiled birds that had been cleaned in rehabilitation
centres and then released may have died without any sign of oil
contamination. As suggested by Thomas and others ( 1997), all
released birds should be ringed.
There may be several reasons for the relatively low percentage
of oiled guillemots on the Belgian coast in the winter of 19931994. First, as previously suggested, a considerable number of
birds may have been cleaned in rehabilitation centres, released,
and then died. Secondly, wide annual variations in the percentage
of oiled carcases among stranded birds have been observed along
the Dutch coast, perhaps in relation to similar variations in the
amounts of oil released at sea in the same period (Camphuysen
1995).
As was also found by Brosens and others (1996), the guillemots
from the Belgian coast were only weakly parasitised, and the par
asites were not regarded as the primary cause of death.
The concentrations of heavy metals, organochlorides , and total
and organic mercury have been previously reported for the tissues
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FIG 1: Proposed mechanism to explain the death of wintering guille
mots stranded along the Belgian coast during the winter of 1993-1994.
- -- stressful associations leading to rapid starvation, * loss of buoy
ancy and insulation Ieading to increased metabolic rate, ** intestinal
malabsorption leading to impaired metabolic rate

of guillemots from the Belgian coast by Debacker and others
(1997). They concluded that for each lesion observed (cachexia,
acute haemorrhagic gastroenteropathy), there were differences in
the tissue concentrations of these pollutants indicating a correlation
between the lesions and the levels of toxins. In addition, metal con
centrations were below acutely toxic levels (Nicholson and others
1983, Nicholson and Osbom 1983, Wenzel and Gabrielsen 1995)
and none of them could be blamed as a direct cause of death. An
altemative hypothesis might therefore be that the Iesions were
themselves the cause of the differences in the concentrations of
toxins in tissues, rather than that the contaminants were responsible
for the lesions. It is therefore possible that, as proposed by Osbom
(cited in Walsh 1990), variations in the fat and protein contents or
enzyme activities of the tissues were responsible for the changes in
the concentrations of pollutants . Such variations in fat or protein
occur as a bird becomes emaciated, and lead to the progressive
release of toxins from tissues during weight loss and fat consump
tion. As suggested by Debacker and others (1997) the release of
toxins as a bird becomes emaciated may represent additional debil
itating stress factors. In addition to the variations in geographical
origin, age, physiology and season that have been claimed to be
responsible for the intraspecific variations observed in levels of
pollutants in tissues (Walsh 1990, Stewart and others 1994,
Wenzel and Gabrielsen 1995), health status, and specific lesions
should be taken into account in toxicological studies.
It is concluded that the death of wintering guillemots stranded
along the Belgian coast can be explained by the following mecha
nism (Fig 1). The stresses of food deprivation, mild oil exposure
or the long-term effect of contaminants may have led to the birds'
debilitation. The concentrations of pollutants were below those
considered to be acutely toxic, but they may have constituted an
additional stress in the debilitation process. The use of stranded
guillemots to monitor pollutants in the North Sea should take into
account the necropsy results and the severe debilitation of the
birds.
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