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Vigur Island 
Vigur is a slice of northern perfection in a far-flung corner of Iceland’s remote Westfjords - just south of the Arctic 
Circle. The island has a history stretching from the original settlement of Iceland and first appears in the written 
record as far back as the 11th Century. During much of that time Vigur has been a place of cultural influence for 
the surrounding fjord region and rich in natural resources.  It is now a beloved capsule of Icelandic heritage - 
particularly the uniquely Icelandic tradition of eiderdown farming - and a vital sanctuary for a stunning array of 
Arctic birdlife and seals.  
 
Iceland’s only windmill, its oldest working boat, and some of its oldest buildings can be found on Vigur as well. 
The main occupation of the island farm is collecting and cleaning the soft down left behind by wild eider ducks 
in their nests, which is a valuable insulation material used in many products ranging from bedding and clothing 
to the sleeping bags of polar explorers.  
 
There is now only one family that lives on Vigur. They own the island and call it home year-round. 
 
 

 
 

 
 

More informations on: 

www.vigurisland.com  

https://hal.archives-ouvertes.fr/hal-03654682
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Vigur Island Research Campaign 2021 

 

The work presented in this report was part of the Vigur Island Research Campaign, led in the summer 2021 by 
David Milesi-Gaches and Alexandre Lhériau. The overall aims of the project were to count different bird species 
for future monitoring and to study the behaviour of seals. The initiative was also to develop practical outcomes, 
to help Vigur in its objective to foster a sustainable and eco-tourism approach. This report presents all the results 
concerning the bird component of the campaign. 

https://hal.archives-ouvertes.fr/hal-03654682
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Abstract 
Known for its exceptional biodiversity, Vigur Island (Westfjords, Iceland) welcomes several bird colonies each year. This 
2 km long, 400 m wide island also hosts an eiderdown farm and touristic visits from late June to September. Hence, the 
aim of the 2021 summer research campaign was to estimate the population of different bird species, and to establish 
their abundance in order to create a valuable database that could be used for further research and monitoring. The 
bird census was conducted both on land and sea, as far as permitted, with the use of binoculars. We focused on the 
main bird species found on the island: black guillemots, Northern fulmars, great cormorants, both Herring and Lesser 
black-backed gulls, Eurasian oystercatchers, and Arctic terns. Atlantic puffins were very common on the island, but no 
count was made for this species. The Arctic tern population was estimated by dividing the land into square units and 
subsequently counting nests using the line-over-line method. More precisely, the Arctic tern colony population was 
estimated using a transect line method (20 x 30m units). Due to the hatching of the eggs, the survey had to be stopped 
and only covered 60% of the colony area. Other species were counted by two observers following the coast of the 
island 5 times, with a maximum of two days apart. Gulls were counted together to avoid likely misidentifications. 
Potential differences among observers were addressed through a Wilcoxon-Mann-Whitney test for all bird species. The 
results show that in summer 2021, Vigur potentially hosted 1092±246 black guillemots, 28±8 oystercatchers, 19±8 
cormorants, 120±34 fulmars, and 58±20 gulls. We counted 440 occupied Arctic tern nests, leading to an estimation of 
880 breeding adults. The guillemot population has increased up to threefold over previous or local estimates 
(Náttrufristofnun Islands, 2021b). Comparison for the other species was impossible, as no counts were previously 
conducted. This report also details difficulties and specificities linked to the island and its unique configuration. 
Consequently, this report constitutes a baseline to monitor bird populations in Vigur. Then, we recommend regularly 
updating the data, to adopt appropriate conservation and tourism strategies. 
 
 

 Útdráttur 
Vigur, þekkt fyrir einstakan líffræðilegan fjölbreytileika, býður velkomnar ýmsar fuglahjarðir á ári hverju. Þessi 2km langa 
eyja, aðeins 400m að breidd, ber einnig að geyma friðlýst æðarvarp og er sótt af ferðamönnum allt frá lok júní til 
septembers. Markmið rannsóknar sumarsins 2021 var að stofna viðmið og telja fjölda ýmsa fuglategunda til að fá 
dýrmætt gagnasafn sem nota mætti til frekari rannsókna og eftirlits. Tal fuglanna var framkvæmt bæði á landi og sjó, 
svo framarlega sem aðstæður leyfðu, með notkun sjónauka. Við einblíndum á helstu fuglategundum eyjarinnar, en talinn 
var fjöldi teista, fýla, dílaskarfa, silfur- og sílamáva, tjalda, lunda og kría. Lundar voru verulega algengir á eyjunni, en 
engin talning var gerð á þessari tegund. Fjöldi kría var áætlað með sniðatalningu, en talningarsvæðið var skipt niður í 
ferkantaðar einingar og hreiður talin í hverri einingu með „line-over-line” aðferð. Nánar tiltekið var fjöldi kría áætlaður 
út frá sniðtalningu (20 x 30m snið). Að sökum útklekjun eggja varð rannsóknin stöðvuð, en hún náði aðeins yfir um 60% 
heildar fuglahjarðar svæðisins. Á öðrum tegundum var framkvæmd full talning fuglanna af tveimur rannsakendum, 
fimm sinnum, fylgjandi strönd eyjunnar, með að því mest tveggja daga millibili. Silfur- og sílamávar voru taldir saman 
til að koma í veg fyrir væntanlegs miskennsl. Tekist var á við mögulegum mismunum í talningum rannsakenda með 
Wilcoxon-Mann-Whitney prófi. Niðurstöður talningunnar sumars 2021 sýna að á Vigri var að finna 1092±246 teistur, 
28±8 tjalda, 198  skarfa, 120±34 fýla og 58±20 máva. Við töldum 440 hreiður, sem gefa í skyn áætlaðar 880 fullorðnar 
kríur að varpi. Stofn teista hefur þrefaldast frá síðustu áætluðu tölum (Náttrufræðistofnun Islands, 2021b). Samanburður 
var ótækur fyrir hinar tegundirnar, þar sem engin fyrri talning hafði verið gerð. Skýrsla þessi lýsir einnig smáatriði og 
tormerki tengd eyjunni og eigind hennar. Á þann veg þjónar þessi skýrsla tilgangi viðmiðs fyrir frekari eftirliti fuglafjölda 
í Vigri. Við hvetjum til frekari rannsókna og reglulegrar uppfærslna til að rækta sæmandi náttúruvernd og ferðamála 
aðferðafræði.  

https://hal.archives-ouvertes.fr/hal-03654682


David Milesi-Gaches, Alexandre Lhériau. Census of birdlife in Vigur Island, Westfjords, Iceland. [Research Report] Vigur Island 
Research Campaign. 2022. (hal-03654682). 

  
6 

 

Results summary 
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“It's a pity we don't whistle at 
one another, like birds. Words 
are misleading.” 

 
- Halldór Laxness – 

(1902 – 1998) 
Icelandic writer 
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Census of birdlife in Vigur Island, Westfjords, Iceland. 
David Milesi-Gaches*, Alexandre Lhériau and Cristian Gallo. 
* Corresponding author, e-mail: milesi.david@gmail.com 

 

1. Introduction
Located just South of the Arctic circle, Vigur Island is a 
famous Icelandic touristic place in the Westfjords, known 
for being home to several iconic bird species, such as the 
Atlantic puffin (Fratercula arctica, Linnaeus, 1758), the 
black guillemot (Cepphus grylle, Linnaeus, 1758), or the 
common eider (Somateria mollissima, Linnaeus, 1758). 
Famous for being home to 100,000 puffins (Hansen, 2019), 
a colony of black guillemots, and nesting Arctic terns 
(Sterna paradisaea, Pontoppidan, 1763), Vigur also 
welcomes marine mammals. Indeed, both harbour and grey 
seals (Phoca vitulina, Linneaus, 1758; Halichoerus grypus, 
Fabricius, 1791) come to rest in the southern part of the 
island Vigur is also part of the maritime heritage with one 
of Iceland’s oldest windmills, associated buildings, and a 
working boat. Moreover, the island has a long tradition of 
wild eider farming (circa 10,000). Owned by a family living 
there year-round, this private island can be visited both for 
its historical heritage and for its abundant wildlife. The 
island attracts many tourists, photographers, and nature 
lovers from all around the world, mostly from June to 
September (BirdLife International and Directorate-General 
for Environment, European Commission, 2015; Vigur 
Island, 2021). With an average of 100 and up to 200 tourists 
visiting the island daily through several boat rotations, birds 
are likely to suffer from extensive disturbances. 

     Despite the efforts of the local guides to keep cohesive 
groups, visitors often find themselves scattered in several 
patches, progressing at different speeds, as tourists often 
present heterogeneous physical conditions (Figure 3). This 
can be of particular concern when visitors enter the tern 
colony, thereby annoying both terns and other bird species 
for several tens of minutes, often exceeding half an hour. 
This duration directly clashes with Walsh et al. (1995) 
recommendation that the disturbance should not exceed 20 
min. 

Even though different tours can be proposed to visitors, the 
average journey consists of boats coming from the nearby 
city of Ísafjörður, with groups of 10 to 60 tourists (Figure 1, 
3). With a pier located at the South-East, visitors 
immediately see seals, at low tide, before visiting the 
eiderdown workshop. They usually follow a guided tour 
during which they walk alongside the coast. There, they can 

observe birds populating Vigur. Between May and August, 
an Arctic tern colony nests close to the buildings, in the 
southern part of the island (Figure 5). Known as very 
territorial, this species does not hesitate to attack predators 
or humans coming close to the nests. Visitors are given a 
wooden stick they hold above their head to avoid any direct 
attack from terns, while they walk on the pathway (Figure 
3). Finally, they are invited to have coffee, to taste rhubarb 
jam, and traditional Icelandic sweets like happy marriage 
cake (Hjónabandssæla) made on site. 

     Depending on their condition and the time of the visit, 
some visitors (e.g., groups of photographers, scientists, etc.) 
are welcomed to ‘free roam’ on the island, where they can 
see Northern fulmars (Fulmarus glacialis, Linnaeus, 1761), 
great cormorants (Phalacrocorax carbo, Linnaeus, 1758), 
gulls, puffins, and guillemots in wild landscapes. Two guest 
houses also give visitors the possibility to stay overnight. 
With a length of 2km for a width of only 400m, mostly 
rocky shores, and an important cliff in the north of the 
island, Vigur is a place where different species cohabit close 
to each other, including the vicinity of humans, in a context 
of tourism. Hence, monitoring bird populations is of critical 
importance, to evaluate the condition of each colony and 
develop appropriate management and conservation 
strategies to avoid stress linked to tourism activity. 

     This report highlights the first census of this kind in 
Vigur Island. During Summer 2021, populations of the 
following bird species were censed: black guillemot 
(C.grylle), Eurasian oystercatcher (Haematopus ostralegus, 
Linnaeus, 1758), Northern fulmar (F.glacialis), great 
cormorants (P. carbo), and different species of gulls 
(European herring gull, Larus argentatus, Pontoppidan, 
1763; and Lesser black-backed gull, Larus fuscus, 
Linnaeus, 1758). The following three species are the most 
critically recorded in the IUCN Red List: puffins (Critically 
endangered), black guillemots (Endangered) and Arctic 
terns (Vulnerable) (Fuglavernd, 2021). Due to difficulties 
in species recognition, all gull species were counted as one. 
Linked to the eiderdown harvesting activity, common eider 
were not counted. The aims of this research campaign were 
to: 

https://hal.archives-ouvertes.fr/hal-03654682
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‐ Provide researchers, policymakers, and conservation 
stakeholders, as well as a larger audience, with an 
estimation of different bird populations in Vigur Island, 

‐ To test monitoring methods in the specific touristic 
context of Vigur. 

 

 

 

Fig. 1 Most used trio of touristic circuits in Vigur Island. 
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2. Materials and methods
2.1 Arctic tern census 

The Arctic tern colony population was estimated through a 
survey using the transect line method (Steinkamp et al., 
2003; Sutherland et al., 2004). To properly assess the 
maximal extent of the colony on Vigur Island, two complete 
rounds of the perceived area were done along the shore 
while taking the GPS coordinates of the isolated nests. For 
the limitation inland, the GPS position of the farthest tern 
taking off during perturbation (human presence) was 
recorded (Figure 6, Table 2). Transects were defined 
according to topography and safety (e.g., rocks, puffin 
holes, and open galleries), paying special attention not to 
disturb terns beyond an acceptable threshold of 20 minutes 
(Walsh et al., 1995). Consequently, we organised the survey 
into several short sessions rather than a single long visit. 
Particular attention has been paid to birds' eventual signs of 
stress. Similarly, work has been avoided in poor weather 
conditions such as wind, since high winds make it difficult 
for terns to return to their nest (Walsh et al., 1995). 
Moreover, the hatching season began during the counting 
process, increasing the risk of hurting newborn chicks. 

 

Fig. 2 Double counting by transect method. 

     Arctic tern nests and eggs were counted over 6 days from 
the 25th of June to the 29th of June 2021, and the 1st of 
July. The two-day gap between the 29th and 1st is due to 
exceptionally strong winds, causing the adults to sometimes 
take 10 minutes to get back to their nest. The time at which 
eggs were counted was defined in accordance with the 

touristic schedule, both to protect birds and tourists (Figure 
3). As much as possible, we tried not to have transect lines 
crossing pathways when tourists were on the island. The 
transect line method consists of dividing the research area 
into units where counting is performed using mobile lines 
to avoid re-counting areas. 30 units of 20x30 metres were 
defined, starting on the 30m borders of the transect and 
dividing it into 6m wide corridors (Figure 2), observers 
counted half of the sampled area. Joining at the middle, the 
two observers exchanged their respective counts and 
finished the transect by verifying the other’s number. This, 
to double check results and decrease observers’ biases 
(Figure 2) (Voříšek, 2008). 

     Due to access difficulties in some parts of the colony, 
and after having found many hatched eggs and chicks, we 
were unable to survey the whole colony. Consequently, we 
decided to analyse our data to see if an estimation of the 
total population was possible. 

     A correlation test was done between the cumulated 
number of nests and the area covered. The correlation was 
calculated using a generalised model approach in R. The 
total number of nests for the whole colony was then 
estimated using the equation obtained, as well as using the 
mean density (nests per square metre) multiplied by the 
maximum estimated area. This created a range estimate of 
the population size. Heatmaps of the census were obtained 
using the software QGis (Figure 7). 
 

 

Fig. 3 Tourists, holding flag sticks, walking through the Arctic tern 
colony, thus generating disturbance. 

https://hal.archives-ouvertes.fr/hal-03654682
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2.2 Other bird species census 

Prior to any counting, we performed two turns around the 
island to locate important nesting and resting spots, identify 
field specificities, potential difficulties and finalise the 
design of our counting plan. Therefore, we decided to split 
counting sessions into two types: sessions dedicated solely 
to guillemots and sessions dedicated to the five other 
species of birds. Considering an Arctic tern colony nesting 
close to the buildings, and the need to lower potential 
disturbance, we started both sessions from the South-East, 
towards the North-East; consequently, we walked at the 
edge, and in places inside of the tern colony, at the 
beginning and at the end of the session (Figure 5). 
     Observations were made using Observer Focus TM 
10x34 binoculars and by sound if validated by the sighting. 
The ‘double-observer’ approach was used to account for 
detectability (Sutherland, 2006; Voříšek, 2008). A total of 
5 counting sessions were conducted around Vigur 
(Appendix A) for guillemots, oystercatchers, gulls, 
cormorants, and fulmars by two observers together at the 
same time. 

     Due to difficulties in species recognition, all gull species 
were counted as one. 

 

 

2.2.1 Black guillemot census 

Guillemots were counted around the island (Figure 4). We 
also decided to adapt our methods and the time of counting 
according to the sun, to avoid identification. Indeed, in the 
morning, the sea appeared very bright due to reflectance, 
preventing us from distinguishing, for example, guillemots 
from puffins. Counts were done on the western side of the 
island in the mornings and on the eastern side in the 
afternoons. Likewise, fieldwork was adapted according to 
the weather or tourist groups visiting the island, considering 
that guillemots can be found close to or on buildings that 
are visited. 

     Results from counting points were recorded for later 
analysis and comparison between observers. Prior to mixing 
the data, the collected data were analysed using R 4.1.0 to 
detect any bias from the observers. To do so, datasets from 
both observers were compared using a Wilcoxon-Mann-
Whitney test. Assuming that the results of the previous test 
were non-significant, data were combined (2 x 5 sessions, 
accounting for 10 sessions) to estimate the mean and 
standard deviation of each species population. The results 
were then displayed using QGis 3.10.14. 

 

 

 

 
  

 
Fig. 4 Schematic illustration showing examples of the counting point principle used for the black guillemot census. 
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3. Results 
The Atlantic puffin and the black guillemot are distributed 
around the island in great numbers, with puffins getting as 
far inland as Borg, while guillemots stay along the shore. 
The census of Arctic terns on the island of Vigur showed a 
clear concentration of the population around human 
structures, especially the so-called ‘pump house’ (transect 
n.9, Figure 6). However, the colony covers most of the 
southern area of the island, and up to its middle, both inland 
and along the shore. Oystercatchers were found to use the 
whole island; they were distributed in pairs around the 
island, stationed mainly along the coast. About 28 
oystercatchers were counted and are believed to nest in 
Vigur. However, the GPS positions of nests were not 
recorded. At least 58 gulls were found resting (no nesting 
observed) on the far north-eastern point of the island, in 
apparently clearly defined spots. The far north-western spot 
is claimed by up to 19 cormorants. The population of 
Northern fulmars (around 120 individuals) present on Vigur 
was seen on the north face of Borg, as well as some specific 
cliffs along the western shore, and one unique spot of 12 
individuals on the eastern side (Figure 5). 

 

 
 
Fig. 5 Schematic distribution of the main species. Map of the 
seabird populations counted during the 2021 census on Vigur 
Island, Iceland.  
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3.1 Arctic terns 

Figure 6 presents the Arctic tern colony. Three remote nests 
were also observed outside of the area, with no apparent 
connection to the colony (Figure 6, Table 2). In the 30 units 
sampled, which represent 18,000m², we counted 440 nests. 
In them, we found 722 eggs and 90 chicks. This represents 
a density of 0.0244 nests per square metre (Table 1) and a 
mean number of eggs per nest of 1.8, slightly higher than 
Mallory et al. (2017). With 440 occupied nests, it is 
reasonable to estimate that this corresponds to a total of 880 
breeding adults (Perrins, 2003). 

 
Table 1 Summary table of Arctic tern census in Vigur Island. 

 
Per unit Nests Nest density by m2 Eggs Chicks 

Minimum 5 0.0083 7 0 

Mean 14.67 0.0244 24.07 3 

Maximum 30 0.0500 48 9 

Standard 
deviation 5.71 0.0095 9.81 2.51 

Total 440 NA 722 90 

 
 

 

 

Fig. 6 Arctic tern colony area and sampled units. 
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Table 2 GPS coordinates of nests* defining the colony boundaries. 
 

Outer nest Latitude Longitude 

1 66.050163 -22.827526 

2 66.049485 -22.827735 

3 66.048935 -22.828074 

4 66.048657 -22.827967 

5 66.048389 -22.827849 

6 66.047944 -22.827315 

7 66.048051 -22.828070 

8 66.048017 -22.828503 

9 66.047797 -22.829916 

10 66.047709 -22.830076 

11 66.047905 -22.830660 

12 66.048745 -22.831522 

13 66.049508 -22.829945 

* Outer nests are nests defining the limits of the Arctic tern colony. 
Three remote nests were also observed out of the area, with no 
apparent connection to the colony. 

 

3.1.1 Descriptive statistics: Arctic terns 

The correlation between the cumulated number of nests and 
the area covered was found to be a linear correlation like so: 

 

𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 𝒏𝒏𝑪𝑪𝑪𝑪𝒏𝒏𝑪𝑪𝒏𝒏 𝒐𝒐𝒐𝒐 𝒏𝒏𝑪𝑪𝒏𝒏𝑪𝑪𝒏𝒏
=  −𝟔𝟔.𝟒𝟒𝟔𝟔𝟒𝟒 + 𝟎𝟎.𝟎𝟎𝟎𝟎𝟔𝟔 ∗ 𝑪𝑪𝒐𝒐𝑪𝑪𝑪𝑪𝒏𝒏𝑪𝑪𝑪𝑪 𝑪𝑪𝒏𝒏𝑪𝑪𝑪𝑪 

 

     Based on this equation, on the mean density of nests per 
square metre, and considering a total colony area estimation 
of 29850 m², the total number of nests on Vigur Island could 
be estimated at between 730 and 769 nests. This represents 
between 1460 and 1538 breeding adults during the breeding 
season on Vigur. 

     Owing to the fragmented habitat of the tern colony, 
leading to not evenly distributed nests, we were expecting a 
Standard Poisson distribution, characteristic of herd 
behaviour (Heinänen et al., 2008). The heat map (Figure 7) 
illustrates that behaviour as the highest concentration of 
nests is in transects 9 and 15, associated with a more barren 
near coast environment (n°15) and the pumphouse 
proximity (n°9). Thus, showing gregarious nesting. 

 

 

Fig. 7 Heatmap presenting the number of nests in the colony of 
Arctic terns in Vigur Island. 
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3.2 Black guillemots

The census, made of 5 counting sessions, showed that 
1092±246 black guillemots were present around Vigur. 
Table 3 presents the results of the 5 sessions for the two 
observers (A and B). The two sets of observations were 

proved similar by a Wilcoxon-Mann-Whitney test (p-
value=0.7916), allowing us to use all 5 counting sessions in 
the calculation. Figure 8 represents the differences between 
the observers during the black guillemot counting process.      

 
Table 3 Results of the black guillemot counting in Vigur. 

 

Counting 
point 

Session 1 
4/07 

Session 2 
9/07 

Session 3 
10/07 

Session 4 
13/07 

Session 5 
15/07 

A B A B A B A B A B 

1 30 30 17 19 54 44 160 151 179 194 

2 16 29 11 12 19 15 60 70 45 46 

3 39 40 2 2 19 19 28 21 22 24 

4 67 88 5 5 16 16 12 17 32 28 

5 40 40 51 47 86 90 16 18 25 25 

6 52 44 2 0 38 40 32 31 24 28 

7 30 43 17 23 23 20 42 46 29 60 

8 57 65 6 5 17 14 28 27 29 33 

9 54 41 2 0 30 33 23 22 14 13 

10 15 17 2 3 60 53 26 27 22 19 

11 47 47 6 6 16 17 11 13 17 14 

12 15 15 0 0 39 35 67 74 57 57 

13 10 10 4 4 33 35 33 31 64 62 

14 21 20 12 13 35 37 14 14 20 22 

15 15 28 23 28 53 46 38 38 56 59 

16 2 2 28 31 47 45 27 27 81 79 

17 53 100 12 13 23 22 32 30 24 24 

18 20 30 0 0 30 33 53 59 33 26 

19 52 52 1 1 21 26 21 21 32 33 

20 14 17 1 1 33 30 22 24 11 13 

21 6 9 1 0 44 35 18 19 24 23 

22 0 0 0 0 17 19 28 27 19 20 

23 0 0 1 0 19 17 19 18 65 62 

24 4 4 77 68 33 37 19 17 28 31 

25 11 11 53 43 46 45 38 35 65 63 

26 5 5 85 96 157 171 35 34 25 28 

27 15 15 86 87 133 126 34 32 13 13 

28 24 24 187 222 44 48 62 65 10 12 

29 38 40 115 121 26 26 33 33 73 77 

30 14 5 45 47 195 205 85 82 82 80 

Total 766 871 852 897 1406 1399 1116 1123 1220 1268 

Mean/session 819 875 1403 1120 1244 

Mean 1092±246 

https://hal.archives-ouvertes.fr/hal-03654682


David Milesi-Gaches, Alexandre Lhériau. Census of birdlife in Vigur Island, Westfjords, Iceland. [Research Report] Vigur Island 
Research Campaign. 2022. (hal-03654682). 

  
16 

 

 
Fig. 8 Boxplot representation of the number found during C.grylle counting on Vigur. Dark grey: Observer 1; Light grey: Observer 2; the 
outliers are represented by black circles. 

 
 
3.3 Other bird species 

The remaining 4 species were also counted in 5 sessions. 
The census showed that 120±34 Northern fulmars, 28±8 
Eurasian oystercatchers, 58±20 gulls, and 19±8 great 
cormorants were present on and around the island (see 
Table 4). 

 

 

 

 

 

 

 

 
 

Table 4 Vigur seabird population census results. 
 

Common name 
Counted 

population 
(mean) 

Standard 
deviation 

Coefficient of 
variation 

Eurasian 
oystercatcher 28 8 28.5 

Great 
cormorant 19 8 42.1 

Northern fulmar 120 34 28.3 

Gulls 58 20 34.4 
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4. Discussion 
4.1 Arctic terns 

The density of 0.0244 nests per square metre with a mean 
number of 1.8 eggs per nest was found to be slightly higher 
than Mallory et al. (2017). Vigur’s topography, leading to 
inaccessible parts of the tern colony, windy weather, and the 
daily presence of tourists made the complete survey of the 
colony by the transect line method impossible in the time 
allotted to us. Sampling 100% of the area would require 
more time, waiting for good weather conditions, and 
disturbing birds beyond 20 minutes. Despite having 2 
complete weeks allocated to this study, we were only able 
to work 6 days in the field on terns. Allocating more time 
would inevitably have led beyond the nesting and hatching 
period. Consequently, the transect line method is not an 
ideal methodology to quickly survey the population of 
Arctic terns in Vigur. However, this method is totally 
suitable for comparative monitoring of the tern population. 
We recommend collecting the GPS coordinates of the 
colony area on a yearly basis to monitor the size of the 
colony area and to regularly sample the number of nests and 
eggs (e.g., 3 to 5 transects a year). Although such a 
monitoring scheme cannot provide an absolute comparison, 
it can define a trend in the evolution of the tern population 
in Vigur. Particularly if rectangles are sampled as in Figure 
6. 

     As stated earlier, the results of the model show a linear 
correlation between the number of nests and the sampled 
area. Hence, we suspect that our results are still in the linear 
part of the logarithmic curve of the model defined by the 
above-mentioned linear correlation, and do not reflect the 
gregarious behaviour of the arctic tern (Heinänen et al., 
2008), especially around human constructions. A more 
extended count of the Vigur colony would correct this 
model and make it more accurate. It would also contribute 
to the development of a model that would allow us to 
estimate the total population of the colony from a sample, 
or at least correct the number of nests counted in transects 
(Figure 9). 

 
Fig. 9 Uncertainties impacting the Arctic tern census 

     Using the geographical extent of the colony and adding 
habitat parameters would make the estimation of the 
number of eggs possible. One of the major flaws in this 
model is that it considers the nests, hence counting only the 
breeders (Pomeroy et al., 2018). Similarly, such a model 
should address the hatching success and survival rate 
(Vigfusdottir, 2012; Vigfusdottir et al., 2013). Weather 
conditions, competition for food, predation, and 
behavioural responses to human disturbance should also be 
included to reach an accurate and comprehensive estimation 
(Syrová et al., 2020). Leaving these parameters out, as well 
as non-breeders, the model would lead to severe 
underestimations. Moreover, population studies in 
Greenland show that attendance is highly variable (Egevang 
& Frederiksen, 2011), highlighting the presence of birds 
changing colonies. Although these individuals are few, as 
terns tend to return to their birth colony (Devlin et al., 2008; 
Perrins, 2003), their presence will also influence the output 
of the model. Hence, long-term follow-up of Vigur’s bird 
life is of critical importance, especially in the context of 
daily tourism and eiderdown collection. 
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4.2 Other bird species 

Guillemots’ count was the only one being statistically 
analysed prior to mixing the observers due to the sheer 
number of them found notably at sea, not allowing proper 
communication between the observers as to where missed 
individuals were. An important difference in counts is 
observed between this study and previous counts reported 
by the local research institute (Náttúrufræðistofnun Íslands, 
2021a). Concerning the guillemot population, the number 
of pairs, according to the IINH, is less than half of what the 
present survey found (200 pairs or 400 individuals). This 
difference could be explained by different factors, among 
which the method used or the age of the last count (2000). 
Another explanation would be the population of guillemots 
fleeing the observers while they moved forward, thus 
resulting in double counts during this survey. However, 
since guillemots were counted when on the shore most of 
the time (i.e., near their nest), this hypothesis is not 
privileged. Despite being found at sea on different belts, 
with puffins usually the farthest, followed by eider ducks, 
guillemots were sometimes hard to identify where the belts 
overlapped. 

     Great cormorants and Northern fulmars were counted at 
their resting spots, making the communication quick and 
accurate, leading to equal counts between the observers. 
Gulls and oystercatchers, being vocal in the presence of 
humans, were easy to spot using both hearing and visual 
perception, allowing equal counts as well. As for the four 
other species (oystercatchers, gulls, and Northern fulmars), 
no record could be found, making a comparison impossible. 
The classification of the six species covered during this 
survey, as graded by the IUCN Red List, does not 
necessarily match the Icelandic or EU classification 
(Náttúrufræðistofnun Íslands, 2021a, 2021b). 

     For Atlantic puffins, binocular counting led to unusable 
results. Puffins were too numerous all around the island to 
perform an accurate, reliable, and relevant population 
estimation, regardless of the method used. Attempts to 
count birds from photographs led to similar results, with 
poorly identifiable and distinguishable puffins among other 
birds, especially guillemots when at sea. As mentioned 
above, counting puffins revealed itself to be not feasible, as 
they were nearly 30,000 pairs according to 
Náttúrufræðistofnun Íslands (Icelandic Institute of Natural 
History, IINH) giving about 100,000 birds, including non-
breeders (Hansen, 2019). Other studies are already 
underway, based on the number of burrows present in 

Vigur. To properly count puffins, a photographic approach 
seems to be the most sensible, as it allows minimal 
disturbance and an ideal counting environment. The 
approach developed by (Pérez-García, 2012) was done 
precisely with this mindset and would be ideal to test in 
Vigur. Precaution should, however, be taken regarding this 
method as it was developed to count birds while flying 
rather than resting at sea (e.g., black guillemots and 
puffins). As well, guillemots, and possibly terns, which are, 
with Eider ducks, the 3 other most abundant species on the 
island, could be counted by using this methodology. Our 
attempts to count puffins from photographs failed, with 
poorly identifiable and distinguishable puffins among other 
birds, especially guillemots, but gulls and eider ducks as 
well. 

     Using the IUCN Red List classification, none of the 
species fall below the “Near threatened” category, except 
puffin, deemed ‘Vulnerable’ (BirdLife International, 
2018a, b, c, d, 2019a, b, c; IUCN, 2019, 2018a, 2018b, 
2018c, 2018d, 2018e, 2018f). Things change drastically 
when the classification is done according to the European 
Red List, where most of the species are either “Endangered” 
or ‘Vulnerable’. Apart from the gulls, guillemots and 
cormorants are all categorised as ‘Least Concern’ (BirdLife 
International and Directorate-General for Environment 
(European Commission), 2015). Finally, at the Icelandic 
level, the image gets grimmer as only the cormorant stays 
at the ‘Least Concern’ level. All the others are ‘Vulnerable’ 
at best, with the Atlantic puffin being the lowest at 
‘Critically Endangered’. The lack of data on the state of the 
gull populations in Iceland puts them de facto in the ‘Data 
Deficient’ category (Náttúrufræðistofnun Íslands, 2021b, 
2021a). These important variations in the classifications 
make a census like this one critical to the understanding and 
health evaluation of seabird stocks around Iceland. It then 
remains vital to monitor wildlife in the case of a place like 
Vigur Island, which is a keystone for both conservation and 
local tourism. 

     Fieldwork was adapted according to the weather or 
tourist groups visiting the island, considering that 
guillemots can be found close to or on buildings that are 
visited. The observers tried to adapt their schedule to 
tourism activities to decrease the impact of their presence. 
With groups of 30 tourists on average, birds sometimes 
leave their nest, creating stress for the chicks (Figure 3). 
Similarly, Arctic terns were taking off regularly, thus 
alarming nearby birds like guillemots or oystercatchers. 
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Then, the flexibility in the field was impacted by other 
obvious parameters (weather, time, tide, and observer 
fatigue). Among these latter parameters, the fatigue of 
observers remains of critical importance. With around 
100,000 puffins, Vigur Island possesses an equally huge 
number of puffin burrows, shaping the island in a poorly 
walkable way. Hence, the observers were required to watch 
the path more than usual, for obvious safety reasons. The 
specific topography might have led to missed individuals. 

https://hal.archives-ouvertes.fr/hal-03654682


David Milesi-Gaches, Alexandre Lhériau. Census of birdlife in Vigur Island, Westfjords, Iceland. [Research Report] Vigur Island 
Research Campaign. 2022. (hal-03654682). 

  
20 

 

5. References
BirdLife International, Directorate-General for Environment (European 

Commission), 2015. European red list of birds. Publications Office 
of the European Union, LU. 

Devlin, C.M., Diamond, A.W., Kress, S.W., Hall, C.S., Welch, L., 2008. 
Breeding Dispersal and Survival of Arctic Terns (Sterna Paradisaea) 
Nesting in the Gulf of Maine. The Auk 125, 850–858. 
https://doi.org/10.1525/auk.2008.07060  

Egevang, C., Frederiksen, M., 2011. Fluctuating Breeding of Arctic Terns 
(Sterna paradisaea) in Arctic and High-Arctic Colonies in 
Greenland. cowa 34, 107–111. 
https://doi.org/10.1675/063.034.0114  

Fuglavernd BirdLife Iceland, 2021. Seabird colonies in Iceland [WWW 
Document]. URL 
https://www.arcgis.com/apps/Shortlist/index.html?appid=08d6791
17ad946a8b8a464f3e00f24c3 (accessed 5.31.21). 

Hansen, 2019. Stofnvöktun lunda 2017-2019. 
Heinänen, S., Rönkä, M., Von Numers, M., 2008. Modelling the 

occurrence and abundance of a colonial species, the arctic tern 
Sterna paradisaea in the archipelago of SW Finland. Ecography 31, 
601–611. https://doi.org/10.1111/j.0906-7590.2008.05410.x  

IUCN, B.I. (BirdLife, 2019. IUCN Red List of Threatened Species: 
Haematopus ostralegus [WWW Document]. IUCN Red List of 
Threatened Species. URL https://www.iucnredlist.org/en (accessed 
10.21.21). 

IUCN, B.I. (BirdLife, 2018a. IUCN Red List of Threatened Species: 
Cepphus grylle [WWW Document]. IUCN Red List of Threatened 
Species. URL https://www.iucnredlist.org/en (accessed 10.21.21). 

IUCN, B.I. (BirdLife, 2018b. IUCN Red List of Threatened Species: 
Fratercula arctica [WWW Document]. IUCN Red List of Threatened 
Species. URL https://www.iucnredlist.org/en (accessed 10.21.21). 

IUCN, B.I. (BirdLife, 2018c. IUCN Red List of Threatened Species: Larus 
argentatus [WWW Document]. IUCN Red List of Threatened 
Species. URL https://www.iucnredlist.org/en (accessed 10.21.21). 

IUCN, B.I. (BirdLife, 2018d. IUCN Red List of Threatened Species: 
Sterna paradisaea [WWW Document]. IUCN Red List of 
Threatened Species. URL https://www.iucnredlist.org/en (accessed 
10.21.21). 

IUCN, B.I. (BirdLife, 2018e. IUCN Red List of Threatened Species: Larus 
fuscus [WWW Document]. IUCN Red List of Threatened Species. 
URL https://www.iucnredlist.org/en (accessed 10.21.21). 

IUCN, B.I. (BirdLife, 2018f. IUCN Red List of Threatened Species: 
Phalacrocorax carbo [WWW Document]. IUCN Red List of 
Threatened Species. URL https://www.iucnredlist.org/en (accessed 
10.21.21). 

Mallory, M.L., Boadway, K.A., Davis, S.E., Maftei, M., Diamond, A.W., 
2017. Breeding biology of Arctic terns (Sterna paradisaea) in the 
Canadian High Arctic. Polar Biol 40, 1515–1525. 

  https://doi.org/10.1007/s00300-016-2072-1  
Náttúrufræðistofnun Íslands, 2021a. Red List for Birds [WWW 

Document]. Náttúrufræðistofnun Íslands. URL 
  https://en.ni.is/resources/publications/red-lists/red-list-birds  

(accessed 10.21.21). 
Náttúrufræðistofnun Íslands, 2021b. Vigur [WWW Document]. 

Náttúrufræðistofnun Íslands. URL https://www.ni.is/greinar/vigur 
(accessed 10.21.21). 

Pérez-García, J.M., 2012. The use of digital photography in censuses of 
large concentrations of passerines: the case of a winter starling roost-
site 6. 

Perrins, C. (Ed.), 2003. Firefly Encyclopedia of Birds, First Edition. ed. 
Firefly Books, Buffalo, N.Y. 

Pomeroy, D., Platz, E., Platz, K., Lack, P., Gottschalk, T.K., 2018. The 
Problems of Recording Bird Numbers in the Breeding Season as 
Pairs. Ornithological Science 17, 69–78. 

 https://doi.org/10.2326/osj.17.69  
Steinkamp, M.J., Peterjohn, B.G., Keisman, J.L., 2003. Incorporating 

precision, accuracy and alternative sampling designs into a 
continental monitoring program for colonial waterbirds. Ornis 
Hungarica. 

Sutherland, W.J., 2006. Predicting the ecological consequences of 
environmental change: a review of the methods*. Journal of Applied 
Ecology 43, 599–616. 

 https://doi.org/10.1111/j.1365-2664.2006.01182.x  
Sutherland, W.J., Newton, I., Green, R. (Eds.), 2004. Bird ecology and 

conservation: a handbook of techniques, Techniques in ecology and 
conservation series. Oxford University Press, Oxford ; New York. 

Syrová, M., Hromádková, T., Pavel, V., Veselý, P., 2020. Responses of 
nesting Arctic terns (Sterna paradisaea) to disturbance by humans. 
Polar Biol 43, 399-407 https://doi.org/10.1007/s00300-020-02641-2  

Vigfusdottir, F., 2012. Drivers of productivity in a subarctic seabird: Arctic 
Terns in Iceland (doctoral). University of East Anglia. 

Vigfusdottir, F., Gunnarsson, T.G., Gill, J.A., 2013. Annual and between-
colony variation in productivity of Arctic Terns in West Iceland. 
Bird Study 60, 289–297. 

 https://doi.org/10.1080/00063657.2013.811214  
Vigur Island, 2021. Vigur island [WWW Document]. VIGUR ISLAND. 

URL https://www.vigurisland.com (accessed 7.18.21). 
Voříšek, P., 2008. A best practice guide for wild bird monitoring schemes. 

Pan-European Common Bird Monitoring Scheme (PECMBS) : 
European Bird Census Council (EBCC) : Birdlife International : 
Statistics Netherlands : Royal Society for Protection of Birds 
(RSPB) : Czech Society for Ornithology (CSO), S.l. 

Walsh, P., Nevo, A. de, Halley, D.J., Sim, I.W.M., Harris, M.P., 1995. 
Seabird monitoring handbook for Britain. Joint Nature Conservation 
Committee, Peterborough.

https://hal.archives-ouvertes.fr/hal-03654682
https://doi.org/10.1525/auk.2008.07060
https://doi.org/10.1675/063.034.0114
https://www.arcgis.com/apps/Shortlist/index.html?appid=08d679117ad946a8b8a464f3e00f24c3
https://www.arcgis.com/apps/Shortlist/index.html?appid=08d679117ad946a8b8a464f3e00f24c3
https://doi.org/10.1111/j.0906-7590.2008.05410.x
https://www.iucnredlist.org/en
https://www.iucnredlist.org/en
https://www.iucnredlist.org/en
https://www.iucnredlist.org/en
https://www.iucnredlist.org/en
https://www.iucnredlist.org/en
https://www.iucnredlist.org/en
https://doi.org/10.1007/s00300-016-2072-1
https://en.ni.is/resources/publications/red-lists/red-list-birds
https://www.ni.is/greinar/vigur
https://doi.org/10.2326/osj.17.69
https://doi.org/10.1111/j.1365-2664.2006.01182.x
https://doi.org/10.1007/s00300-020-02641-2
https://doi.org/10.1080/00063657.2013.811214
https://www.vigurisland.com/


David Milesi-Gaches, Alexandre Lhériau. Census of birdlife in Vigur Island, Westfjords, Iceland. [Research Report] Vigur Island 
Research Campaign. 2022. (hal-03654682). 

  
21 

 

Appendix A: Dates of counting sessions per species 
 

Day Black 
guillemot 

Eurasian 
oystercatcher 

Great 
cormorant 

Herring and 
Lesser black 
backed gulls 

Northern  
fulmar 

02/07/2021     1 

03/07/2021  1 1 1  

04/07/2021 1     

08/07/2021   2   

09/07/2021 2     

10/07/2021 3  3 2  

11/07/2021  2 4 3 2 

12/07/2021  3  4 3 

13/07/2021 4     

15/07/2021 5  5   

17/07/2021  4  5 4 

19/07/2021  5   5 
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