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1.

INTRODUCTION

After being damaged by Hurricane Kyrill, the MSC Napoli was deliberately run aground in Lyme
Bay, Devon (SY2187) on 20 January 2007. Over the following weeks, a significant volume of fuel
oil was spilled into the bay, spreading to cover at least 8km of coastline, and large numbers of dead
and dying birds were washed ashore around the bay. Volunteers from the RSPB and RSPCA,
members of public and wildfowlers were able to collect many bodies for post-mortem. A sample of
these birds, were stored at the CEFAS laboratory in Weymouth, where the authors were able to
undertake post-mortem analyses on 19-21 February 2007.
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2.

METHODS

Where possible, all birds were assigned to species or family level, aged where applicable on
plumage, and scored according to the percentage of the plumage that was oiled according to van
Franeker & Meijboom (2002).
For Guillemot Uria aalge and Razorbill Alca torda, standard measurements were taken to
determine age and sex of birds, and to assess their broad geographic origin. Including wing length
(maximum chord; Svensson 1992). Wing length in both auk species increases with latitude, so this
gives some indication as to the natal origin of individuals involved in the spill. For Guillemots we
additionally assigned a score as to the state of moult on the head (white-headed, moulting or brownheaded), and noted the presence/absence of white tips on the greater underwing coverts.
To age the Guillemots, we looked at the following criteria in order:
• Birds with an obvious Bursa of Fabricius were classed as juveniles (first-years)
• Birds with a fully brown head, or moulting into this plumage, were classed as subadults/adults. This follows work by Nevins & Carter (2003) that states that adults and older
sub-adults moult into alternate (summer) plumage through the winter (October to February)
whilst first-year birds do not moult until May or later.
• Degree of ossification of the supra orbital ridge (SOR). This ridge, which is located at the
edge of the salt gland depression, is cartilaginous or non-existent in the youngest birds
(SOR=1), and ossifies with age, forming a thickened ridge in the oldest individuals
(SOR=7). The scoring for the supraorbital ridge used here was taken from Nevins & Carter
(2003). Birds with a well-ossified skull (SOR=5) were classed as sub-adults/adults and those
with a fully ossified skull (SOR=6 or 7) were classed as adults (Soldaat 2007).
• Males with testis width of greater than 2.5 mm and female with an ovarian follicle diameter
greater than 1.5 mm were classed as adults, following work by Anker-Nilssen et al. (1988).
These birds with wider testes or ovarian follicles had a high likelihood of past breeding
activity.
For Razorbill, we classified birds into four age groups according to the structure of the bill after
Anker-Nilssen et al. (1988), where juveniles = no white bands or grooves on bill, immatures =
white band on bill but no grooves, sub-adults = white bands on bill and single groove, or adults =
white band on bill and two grooves.
Internally for both auk species, we examined birds for the presence or absence of a juvenile organ
the “bursa of Fabricius”, and measured the size of the sexual organs (diameter of largest ovarian
follicle in females and width and length of the left testis in males). From a sample of oiled and nonoiled auks, liver tissue and oiled feather samples were taken for future toxicological analyses.
Following post-mortem, birds were refrozen and stored at the Natural England regional offices in
Arne, Dorset.
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3.

RESULTS

3.1 Species composition
In total, we were able to process 306 corpses, although many of these were incomplete or very old
and skeletal. Despite this, most could still be identified to species. The majority of birds were
Guillemot and Razorbill, and numbers of each species are shown in Table 1.
3.2 Oiling
Many of the corpses were too decomposed or waterlogged to accurately assess the extent of oiling,
but this was possible on 287 birds. Of these, 88 showed no external signs of oiling, with the
remainder showing varying degrees of oiling as shown in Figure 1. Samples of liver were taken
from a selection of birds, both oiled and clean, for future toxicological analyses, and samples of oil
were taken in the form of clipped oiled feathers from 13 of these birds.
3.3 Sex and age structure
Through internal examination of the sexual organs, it was possible to determine the sex of 142 birds
(Table 2). For Razorbill, the ratio of male:female was 1:2.3 and for Guillemot was 1:1.
We were able to identify the majority of Guillemots as sub-adults, adults or juveniles, although a
sample of birds remained for which criteria were not conclusive to assign these to one or other age
group. A majority of the birds we could age were adults (77%), with 20% classed as subadult/adult
and 3% were juvenile. Birds of unknown age (60 individuals) were more likely to be subadults or
juveniles than adults, as they do not fall into any of the three adult criteria listed above (head moult,
SOR, testis/ovary size), though we could not be sure of this.
For Razorbill, the majority of birds were adults or sub-adults (82% of aged birds), whilst 18% were
juveniles or immatures (Table 3).
Comparing the sex of Guillemots and Razorbills in relation to age, in the latter there was a greater
proportion of females in all ages classes. In Guillemots though, 63.6% of adults of known sex were
male, whereas in all other age categories (including unknown) only 26.5% were male (Table 5).
3.4 Standard biometrics
Wing measurements (maximum chord) were taken from 142 Guillemots and 96 Razorbills. The
mean, standard deviation and range of which are shown in Table 6. There was no significant
difference in the mean wing length between the sexes in either species (Figs 2 and 3), although
there was an age-related difference in wing length of Razorbills (Fig 4), with juveniles tending to
have shorter wings than sub-adults and adults.
3.5 The natal origin of Guillemots and Razorbills
Figure 5 makes a comparison between the wing length of Guillemots from this study and wing
measurements from breeding colonies and from the Erika and Tricolor oil spills. Colonies are
ordered according to latitude, with an increase in wing length with latitude. This is shown more
clearly in Fig. 6. This provides strong evidence that the majority of Guillemots involved in the
Napoli incident were likely to have originated from colonies in the south of England, Wales or
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Ireland. This is supported by the fact that we found no birds of the ‘bridled’ form, which is more
predominant in northern colonies (Birkhead 1984).
Barret et al. (1997) showed that there is also a strong clinal increase in wing length with latitude for
Razorbill. The mean wing length of 190.6 mm in this study shows that most birds are likely to have
been of the islandica race (breeding in Iceland, the Faeroes, Britain, Ireland and France) and within
this race are most likely to have been from a southerly population.
3.6 Additional birds
In addition to the beached birds analysed here, we were able to add to this sample 78 birds (72
Guillemot and 6 Razorbill) that had died in care at RSPCA centres. As these birds may be a biased
sample, they were excluded from these analyses and will be reported on separately with RSPCA.
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4.

RING RECOVERIES

To date, we have received details of 15 birds involved in the Napoli incident (13 Guillemot and two
Razorbill). Individuals were all found along the coastline around Chesil Beach and reported in the
days following the incident. These birds came from several breeding colonies where large numbers
of birds are ringed (Figure 7). These ring recoveries do indicate age and origin, though the
distribution of ringing sites will be affected by ringing effort.
Great Saltee Island, Wexford, Ireland
• M51882 (Razorbill) – ringed as a pullus in 1986
• X00795 (not oiled) – ringed as a pullus in 1991
• X46623 (not oiled) – ringed as a pullus in 1994
• X48821 (found in post-mortem sample) – ringed as a pullus in 1995
• R03773 – ringed as a pullus in 1999
• R11765 – ringed as a pullus in 2000
• R26407 – ringed as a pullus in 2001
Sanda Island, Strathclyde, Scotland
• T77986 – ringed as an adult in 1994
• X49978 – ringed as a pullus in 1998
• X36674 – ringed as a pullus in 2000
Skomer Island, Pembrokeshire, Wales
• X19947 – ringed as a pullus in 1995
• R07946 – ringed as a pullus in 2001
Other colonies
• T82747 – Ynys Gwylan Islands, Gwynedd, Wales, ringed as a pullus in 1998
• M96661 (Razorbill, not oiled) – Fair Isle, Shetland, ringed as a pullus in 2002
Finally, (FRP) DA225561 was originally found following the Erika spill in December 1999. It was
successfully rehabilitated, ringed and released off the Brittany peninsula in January 2000. It was
subsequently found alive in Lyme Bay but later died in care.
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Species name
Fulmar Fulmarus glacialis
Gannet Morus bassanus
Black-headed Gull Larus ridibundus
Lesser Black-backed Gull Larus fuscus
Herring Gull Larus argentatus
Great Black-backed Gull Larus marinus
Kittiwake Rissa tridactyla
Unidentified large gull
Guillemot Uria aalge
Razorbill Alca torda
Little Auk Alle alle
Unidentified auk
TOTALS
Table 1.

Old corpses

1
0
1
0
1
0
1
0
141
82
0
12
239

3
4
0
1
4
2
2
1
27
22
1
0
67

Species composition of beached birds analysed following the Napoli incident.

Guillemot
Razorbill

Table 2.

Fresh corpses

Male

Female

Unknown

44 (49%)
16 (30%)

45 (51%)
37 (70%)

79
51

Number (and percentage where sexed) of male and female Razorbills and Guillemots
found following the Napoli incident.
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Code

Criteria
No white band or grooves on bill
White band on bill but no grooves
White band on bill and single groove
White band on bill and two grooves

Table 3.

0+0
W+0
W+1
W+2

Number (% of
aged birds)

Juvenile
Immature
Sub-adult
Adult
Unknown
TOTAL

16 (17%)
1 (1%)
35 (37%)
43 (45%)
9
95

Ages of Razorbills according to bill structure found following the Napoli incident.

Age

Number (% of aged birds)

Juvenile
Sub-adult/adult
Adult
Unknown
TOTAL

Table 4.

Age

3 (3%)
22 (20%)
83 (77%)
60
168

Age classes of Guillemots found following the Napoli incident.
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Male

Table 5.

Unknown

Guillemot Juvenile
Subadult/adult
Adult
Unknown

1
3
35
5

1
8
20
16

1
11
28
39

Razorbill Juvenile
Immature
Subadult
Adult
Unknown

2
0
5
9
0

3
1
10
19
4

11
0
20
15
5

Sex composition in relation to age of Guillemots and Razorbills found following the
Napoli incident.

Guillemot
Razorbill
Table 6.

Female

Male
Mean (n)

Female
Mean (n)

All
Mean (range)

n

196.3 (43)
192.4 (16)

196.0 (45)
193.5 (37)

196.5 (180-213)
190.8 (180-205)

142
96

Wing measurements of Guillemots and Razorbills found following the Napoli incident.
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70
60
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22
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6

6

6

70
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0
0

10

20
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40
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60

100

Percentage plumage oiled

Figure 1. Extent of oiling on beached birds following the Napoli incident (all species). The sample
size of birds in each category is shown above the bars.

Figure 2. Wing length of Guillemots by sex (box plots showing mean, 95% confidence intervals
and range) found following the Napoli incident.
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Figure 3. Wing length of Razorbills by sex (box plots showing mean, 95% confidence intervals
and range) found following the Napoli incident.

Figure 4. Wing length of Razorbills by age class (box plots showing mean, 95% confidence
intervals and range) found following the Napoli incident.
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Bear Island (female) - 74
Bear Island (male) - 74
Jan Mayen - 71
Vardo - 70
Rost - 68
Grimsey - 67
Esturoy - 62
Faeroes (female) - 62
Faeroes (male) - 62
Noss - 60
Foula - 60
Fair Isle - 59
Canna - 57
Troup Head - 57
Isle of May - 56
Graesholm - 55
Great Saltee - 52
Skomer - 52
Erika (female)
Erika (male)
Tricolor (adult female)
Tricolor (adult male)
Napoli (female)
Napoli (male)
170

180

190

200

210

220

230

Wing length (mm)

Figure 5. Wing lengths of Guillemots from breeding colonies, showing mean, standard deviation
and range (from Camphuysen 1989, Cramp 1985, Hope Jones 1988). Also shown are
similar figures from the Tricolor (Camphuysen & Leopold 2004) and Erika (Cadiou et
al. 2004) oil spills, and from the current analyses.
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215

R = 0.8859

210
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200

Napoli
195
50
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75

80

Latitude (degrees north)

Figure 6. Mean wing length of Guillemots with increasing latitude within Europe (sources as in
Figure 5). The mean wing length of the Napoli birds is marked by a dotted line.

BTO Research Report No. 466
March 2007

20

Fair Isle

Sanda Island

Ynys Gwylan

Great Saltee
Skomer Island

Figure 7. Distribution of Guillemot colonies in Britain and Ireland, with colonies from which
ringed birds recovered from the Napoli oil spill originated highlighted. Reproduced from
Mitchell et al. (2004), with permission from JNCC.
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