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INTRODUCTION

This study is part of the project, “Bird Monitoring in the Westfjords” (“Fuglavoktun a
Vestfjordum”), which is funded by the Icelandic Ministry of Environment, Energy and
Climate (URN). In 2019 Natturustofa Vestfjarda (NAVE) secured funding directly through
URN specifically allocated towards the monitoring of birds in the Westfjords by Nave. The
Bird Monitoring project includes monitoring of the Glaucous qull (Larus hyperboreus),
Guillemots (Uria aalge and Uria lomvia), Razorbill (Alca torda), Kittiwake (Rita tridactyla),
Fulmar (Fulmarus glacialis) on two bird cliffs, the Arctic tern (Sterna paradisaea), the black
Guillemot (Cepphus grille), and birds in winter (Vetrafuglatlningar). In this report we focus
specifically on the monitoring of the Glaucous gull.

In Iceland, L. hyperboreus is known to breed predominantly in the Westfjords region, the
Snaefellness peninsula, and on a scattered islands in Breidafjordur bay (Petersen Avar, 1989,
Petersen et al. 2014). The species is thought to be monogamous, with findings suggesting
that mated pairs reunite annually at the same nesting site (Emily Weiser and H. Grant
Gilchrist, 2020). They nest in colonies, small groups, or solitarily, with single pairs being
documented and appearing rather common (Petersen et al., 2014). The Glaucous gull
population has experienced in Iceland a noticeable decline in recent decades (Asbirk et al.
,1997, Petersen Avar, 2008, Petersen et al., 2014). Surveys of Glaucous gull breeding pairs in
Iceland have been infrequent and sporadic (Petersen et al., 2014). The estimated number of
breeding pairs ranged from 10,000 to 15,000 in 1990 but drastically decreased to 2,400 pairs
in the count conducted around 2007. This decline represents a substantial 75% reduction
since 1995 (Petersen et al., 2014).

Due to the rapid the rate of this decline, the Glaucous gull was classified as
"Endangered" (EN, A2abc) on the 2018 Icelandic Red List, marking a significant shift from its
previous categorization as a species of "Least Concern" (LC) in 2000 (NI, 2023). The Glaucous
gullis also among the 22 Arctic seabird species proposed for priority circumpolar monitoring
by Arctic countries, as a species of international responsibility (Petersen et al., 2008).
Despite its endangered status, Icelandic regulation number 456/1994 allows for the
collection of Glaucous gull eggs and permits hunting of these birds (Umhverfisraduneyti,
2023).

This monitoring program aimed to gathering long term data on the number of Glaucous
gull breeding pairs across 11 colonies in the Westfjords area, making it the first of its kind in
the country.

METHODOLOGY

NAVE has been monitoring Glaucous gull breeding pairs in several colonies in the
Westfjords since 2020. Eleven Glaucous gull colonies were selected in the Westfjords, with
selection of colonies primarily based on ease of access for land-based surveys (refer to
Figure 1). As per methodology detailed out by Avar Petersen et al. (2014), the counting of
breeding pairs took place during the main activity period, from the end of May to the
beginning of June each year.
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Each survey season, the colonies are observed consistently from the same vantage point
using a Carl Zeiss Diascope (85T*FL). However, due to the cracks and crevasses in the cliffs,
observations occasionally necessitate multiple locations. Although the field counting data is
preferentially utilized, photographs of the colonies and detailed shots of breeding birds are
also captured using a Nikon D3200 with a Sigma 150-60omm lens (refer to Figure 2). These
images serve to confirm the number of breeding pairs.

Surveyed colonies include from number 1 to 11: Hollustadabjarg and Hakallastrond in
Reykhdlasveit, Vellir in Kollafjordur, Fjardarbjarg in Kerlingarfjordur, Raudsdalsfjall,
Hamarshyrna, and Litluhlidarfjall in Bardastrond, Lambavatnsfjall in Raudasandur, Eyrarfjall
in Dyrafjérdur, Oshyrna in Bolungarvik, and Bordeyri in Jokulfjérdur.

Figure 1. Locations of surveyed Glaucous gull colonies in the Westfjords.
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Figure 2. Glaucus gull colony in Lambavatnsfjall Brunir. Frames indicate different pictures used to
confirm counting of breeding pairs.

COLONIES

Hollustadabjarg

Hollustadabjarg is a mountain cliff situated above the farm Hollustadir in the Reykholasveit
county on the east side of Breidafjordur bay. The cliff, approximately 200 m high, extends
from Heyafoss to the west and Grundarfoss to the east. The Glaucous gull colony is located
on the west side of the cliff (Figure 3). The observer position for counting is at (65°27'10.1"N
22°14'25.2"W).

Figure 3. Hollustadabjarg in Reykhdlasveit, with a yellow frame indicating here Glaucous gl .
breeding pairs are found.

Hakallastrond

Hakallastrond (also called Hakarlastrond) is a cliff above the summerhouse at Laugaland in
Pdrskafjordur, Reykhdlasveit county. This cliff, around 200 m high, hosts the Glaucous gull
colony extending for approximately 1 km (Figure 4). The observer position for counting is at
(65°31'54.0"N 22°19'58.4"W). The best observation time is in the late afternoon due to the
direction of sunlight.
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Figure 4. Hdkallastrond in Reykhdlasveit, with ylo fames indicating where Glaucous qull reeding
pairs are found.

Vellir

Vellir is a cliff south of a former farmhouse called Klettur in Kollafjordur on the north side of
Breidafjordur bay. The cliff, approximately 240 m high, houses the Glaucous gull colony in
two locations: one higher under the main mountain ridge and a second one under the ridge
in the middle of the cliff (Figure 5). The colony extends for around oo meters, and the
observer position for counting is at (65°37'27.6"N 22°31'38.6"W). The best observation time
is early in the day with the sun facing the cliff.

Figure 5. Vellir in Kollafjérour, with yellow frames indicating where Glaucous gull breeding pairs are
found.
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Fjardarbjarg

Fjardarbjarg (Mavabjarg) is a 200 meters high cliff north of former farmhouse Fjordur in
Kerlingarfjordur on the north side of Breidafjordur bay. Glaucous gull colony is located on
the highest part of cliff and extend for approximately 2 km (Figure 6). The observer position
for counting is at (65°33'56.5"N 22°50'12.2"W). The best observation time is late in the day
due to the direction of sunlight.

ure 6. Fjardarbjarg in Kerlingarfjordur, with yellowrames indcating where Glaucous gull breeding
pairs are found.

Raudsdalsfjall

Raudsdalsfjall is a mountain on the north side of Breidafjordour bay, west of Raudsdalur or
Efri-Raudsdalur farm in Bardastrond. The Glaucous gull colony occupies the cliff on the
eastern part of the mountain, with birds concentrated around two separate spots, one at
150 m and one at 300 m height (see fig. 7). Observation is conducted from the point
(65°29'19.3"N 23°16'32.7"W). Best time for observation is in middle of the day.

Figure 7. Raudsdalsfjall in Bardastrénd, with yellow frames indicating where Glaucous gull breeding
pairs are found.
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Hamarshyrna

Hamarshyrna is a cliff-rock formation protruding from Hamarsfjall between the farms
Hamar and Hvammur in Bardastrond, north side of Breidafjordur bay. This rock formation is
between 150-400 m high, and the Glaucous gull colony occupies the cliff around 200 m high
(Figure 8). The observer position for counting is at (65°30'03.7"N 23°21'09.1"W).

Figure 8. Hamarshyrna in Bardastrond, with yellow frames indicating where Glaucous gull breeding
pairs are found.

Litluhlidarfjall

Litluhlidarfjall is a 300 m high cliff north of the Bredafjordur bay, located behind the farm of
Litlahlid in the Bardastrond county. The Glaucous gull colony at Litluhlidarfjall occupies the
cliff around 250 m high. The colony is rather scattered, with breeding birds occupying 4
separate spots, extending for around 700 meters (Figure g). The colony is observed from the
road (65°28'39.7"N 23°31'18.0"W). The best observation time is in the middle of the day due
to the direction of sunlight.

Figure 9. Litluhlidarfjall in Bardastrénd, with yellow frames indicating where Glaucous gull breeding
pairs are found.

10
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Lambavatnsfjall

Lambavatnsfjall is a 360 m high mountain in Raudasandur facing south to Breidafjordur bay.
The Glaucous gull colony is divided into 2 areas: Lambavatnsfjall efra located behind and
above the farm Lambavatn Efra, and Lambavatnsfjall Brunir around 1 km west above the
Skaufholl lake. The colony at Lambavatnsfjall Efra is rather scattered (Figure 10) and is
observed from the point (65°29'28.5"N 24°05'33.0"W). The colony at Lambavatnsfjall Brunir
extends for around 800 meters (Figure 11) and is observed from the point (65°29'38.2"N
24°07'24.1"W). The best observation time is in the middle of the day due to the direction of
sunlight.

- &,,‘4"

Figure 10. Lambavatn Efra, with yellow frames indicating where Glaucous gull breeding pairs are
found.

Figure 11. Lambavatnsfjall Brunir, with a yellow frame indicating where Glaucous gull breeding pairs
are found.

11
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Eyrarfjall

Eyrarfjall is a 556 m high mountain in Dyrafjordur. The Glaucous gull colony occupies the
middle part of the mountain cliff, between 300-500 m high, in a place also known as
Ofeeruhvilft (Figure 12). The colony is observed from Alvidra (65°55'55.7"N 23°37'15.2"W).
The best observation time in a sunny day is early morning but day with no sun is preferable.

T TT— ———

Figure 12. Eyrarfjall in Dyrafjérdur, with a yellow frame indicating where Glaucous gull breeding pairs
are found.

Oshyrna

Oshyrna is a 630 m high mountain on the west side of Oshli, facing isafjardardjup and the
town of Bolungarvik. This mountain presents a descending rock formation called Oshyrna,
which presents 2 faces, one facing west and one facing east. The Glaucus colony occupies
both faces, but only the west face can be observed from land. The colony on the west face
extends from 200-400 m altitude and includes four separate areas (Figure 13). This face is
observed from Oshdlar (66°09'07.7"N 23°12'32.3"W). The east face was observed in 2021
from a boat (Figure 14).

12
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Figure 13. Oshyrna west-face, with a yellow frame indicating where Glaucous gull breeding pairs are
found.

Fiure 14. Oshyrna east-face, photographed on 7 July 2021, 7:00pm.

13
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Bordeyri

Bordeyri is an isthmus located on the east of Kviar, under the 169-metre-high mountain
Muli in Lonafjordur (Jokulfjordur). The Glaucous gull colony is located on a cliff between
120-160 meters high (see fig. 15). The colony is observed from the isthmus itself
(66°17'06.8"N 22°35'01.5"W).

-

Figure 15. Bordeyri, witellow frams indicating where G[c gull breeding pairs are oun :

RESULTS

The results from the counts of breeding pairs in the 11 Glaucous gull colonies during the
period of 2020-2023 are summarised in Table 1. The colony in Bor8eyri was not observed in
2023 due to weather (low fog) and boat trip schedules. Going forward, the colony at
Lambavatnsfjall will be considered as 2 separate colonies, and this will bring the number of
surveyed colonies up to 12. According to ZAvar Petersen, the colony had likely split over the
last decades (Avar Petersen, personal communication).

14
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Table 1. Counts of breeding pairs (Pairs) in 11 Glaucus gull colonies between 2020-2023, along with the
date and time of counting. Colonies number refer to Figure 1. Also included is previous counts and years
of breeding pairs for the same colonies, according to Petersen et al. (2014). Numbers in bold indicate the

number of breeding pair counted in the field and confirmed on pictures. *Number of breeding pair for

Bordeyri (300 pairs in 1992) should be considered unrealistic (Petersen et al. 2014, Avar Petersen

personal comment).

Colonies 2020 2021 2022 2023 Pairs

Nr. Name Day Pairs | Day Pairs | Day Pairs | Day Pairs | (year)

(time) (time) (time) (time)

1 Hollustadabjarg 3.6.20 9-12 |[27.5.21 15 24.5.22 12-13 |27.5.23 12-13 |9
(Hollustadir in Reykholasveit) | (12-14) (9-11) (8-10) (12-13) (2005)

2 Hakallastrond 4.6.20 26-30 |26.5.21 27-32 [ 23.5.22 39-45|27.5.23 34-40 |18

(9-112) (16-18) (19-21) (09-11)
(Laugaland in Reykhdlasveit) 8.6.21 29-34 (2005)
(10-12)
3 Vellir 2.6.20 84-89 |8.6.21 64-67 |24.5.22 63-68|27.5.23 61-67 |71
(15-17) (15-16) (11-13) (14-16)
(Klettur in Kollafjordur) 4.6.20 17.6.21 68-78 (2005)
(12-14) (9-11)
4 Fjardarbjarg 2.6.20 86-96 |8.6.21 ---- 23.5.22 68-71 | 27.5.23 85-98 |56
(27-29) (15-16) (26-18) (17-19)
(Fjordur in Mdlanesi) 17.6.21 72-79 (2005)
(10-13)
5 Raudsdalsfjall 8.6.21 46 |[30.5.22 7-8 |10.6.23 7-8 17
(17-18) (13-14) (20-12)
(Raudsdalur in Bardastrond) 22.6.21 6 (2005)
(14-15)
6 Hamarshyrna 7.6.21  10-12 |30.5.22 8-9 10.6.23 5-6 13
(18-19) (14-15) (27-28)
(Hamar in Bardastrond) 22.6.21 9-10 (2005)
(12-13)
7 Litluhlidarfjall 7.6.21 11 30.5.22 9-10 |10.6.23 8-9 26
(17-18) (20-21) (26-17)
(Litlahli® in Bardastrond) 22.6.21 11 (2005)
(13-14)

8 Lambavatnsfjall efra 24.6.20 25-27 |23.6.21 20-24 [30.5.22 18-20 | 10.6.23 14-16 |50
(Lambavatn in Raudasandur) | (11-14) (17-19) (16-19) (12-13)
Lambavatnsfjall Brunir 30.5.22 98- [10.6.23 107- |(1990)
(Lambavatn in Raudasandur) (16-19) 105 |(13-15) 117

9 Eyrarfjall in Dyrafjcrdur 9.7.20 32-36 |30.6.21 33-36 |1.6.22 29-33 |4.6.23 37-42 |24

(12-15) (9-12) (14-16) (14-16) (1979)

10 Oshyrna vestan (Oshlid) 8.7.20 10 7.7.21 8-10 |9.6.22 g9-11 |7.6.23 8-10 |9

(15-17) (11-12) (13-14) (11-13)
(27-18)
Oshyrna austan (Oshlid) 7.7.21  13-15 (2009)
(19)

11 Bordeyri 28.7.20 16-20 [8.7.21 10-11 |14.6.22 8-9 3007

(Kviar in Jokulfjérdur) (11-16) (11-15) (13-14) (1992)*

15
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DISCUSSION

Counting breeding pairs of Glaucous gulls on cliffs requires comprehensive observation to
effectively spot nests, study the movements of adults in case chicks are already present,
and to observe the interactions of guarding partners. The distance and lower angle of the
observer in relation to the position of the breeding colonies make it especially challenging.
Grass obstructing the observer's vision, the angle of the sitting bird, and less than perfect
visibility creates uncertainty, in some cases, identifying sure sightings of birds sitting on
their nest and those exhibiting nesting behaviours from those that are not. Therefore, a
definite number cannot be provided most of the time and instead, a range is given. In 2021,
two counts were conducted for each colony to enhance precision. This approach proved
useful in reducing the number of doubtful breeding pairs but did not eliminate all
uncertainties.

Though an extensive discussion on colony sizes cannot be concluded at this preliminary
stage, trends in the number of breeding pairs for these four years (2020-2023) indicate
stable numbers in five of the twelve colonies (Hollustadabjarg, Fjardarbjarg, Raudsdalsfjall,
Litluhlidarfjall, and Oshyrna west face). All these colonies have counts of less than 15 pairs,
except for Fjar8arbjarg, which had between 85-98 pairs in 2023. The number of breeding
pairs slightly increase in two of the twelve colonies (Hakallastrond and Eyrarfjall), both
being middle-sized colonies with between 34-42 pairs. In four colonies, the number of
breeding pairs decreased during the study period from 2020-2023 (Vellir, Hamarshyrna,
Lambavatn efra, and Bordeyri). The colony at Lambavatn Brunir was surveyed only for two
years (2022 and 2023).

Comparisons of breeding pairs between the counts of these four years and previous
surveys carried out mainly between 2005 and 2009, but also in 1979 for Eyrarfjall, 1990 for
Lambavatnsfjall and 1992 for Bordeyri, as reported in Avar Petersen et al. (2014), give us
good insight into the population dynamics patterns for the surveyed colonies. For example,
the colonies at Hakallasténd, Fjardarbjarg, Lambavatnsfjall and Oshyrna show sign of
increase in number of breeding pairs. At Hollustadabjarg and Eyrarfjall sign of increase is
minimal. All 3 colonies at west-Bardastrandasyslu (Raudsdalur, Hamar and Litlahlid) show
sign of clear decrease in number of breeding pairs, while for Vellir sign of decrease is
minimal or can be considered stable. Number of breeding pair for Bordeyri (300 pairs in
1992) was considered unrealistic by Avar Petersen himself as probably represented an
estimation of breeding pairs in the entire Hornstrandir area (Petersen et al. 2014, Avar
Petersen personal comment) therefore no comments can be made. Results are summarized
in figure 16 for the seven colonies located in Breidafjordur bay.

16
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Figure 16. Breeding pairs counts for 7 Glaucus gull colonies in the Breidafjéréur bay. Numbers are from
4 years, year 2005 (Petersen et al. 2014) and years between 2020-2023 from this study.

Even though it is suggested that Glaucous gull mated pairs reunite annually at the same
nesting site, redistribution of breeding pairs must be considered. This phenomenon, for
Glaucous gulls, is not well known, but there seems to have been some redistribution of
breeding pairs in Iceland (Petersen, 2015). In 14 years long study of a Canadian colony,
Gaston and colleagues found to be 40% the proportion of Glaucous gulls returning to breed
at their natal colony, with rest 60% be recruits from outside the colony (Gaston et al., 2009).
Knowledge on the movement of breeding pairs between colonies or the establishment of a
new breeding pair on a colony, rather than as a solitary pair or nesting site selection
processes appears to be undocumented.

It is important to note that eight surveyed colonies in this study were among the largest
colonies in the north-east part of Breidafjordur bay, according to the 2005 counting
(Petersen et al. 20214). Four colonies in Reykhdlasveit county and nearby fjords
(Hollustadir, Hakallastrond, Vellir, and Fjardarbjarg) show few reported solitary pairs in their
vicinity, with Ballara and Melar a Skardsstrond (24 pairs together) and Stadarfell a
Fellsstrond (48 pairs) as the closest colonies. The same can be said for the four colonies in
west-Bardastrandasyslu (Raudsdalur, Hamar, Litlahlid, and Lambavatnsfjall). These were
the biggest colonies in the 1990 and 2005 counting. The clear increase seen in
Lambavatnsfjall could be due to the merging of scattered pairs or new pair recruits joining
the colony from the colony in Latrabjarg and/or from all over the Breidafjordur area.
Eyrarfjall in Dyrafjérdur and Oshyrna in Bolungarvik can be considered small to medium-
sized colonies among many big colonies from Arnarfjérdur to isafjardardjup. The Glaucous
gull colony in Arafjall (Oshlid) was documented in 2021. Number of breeding pairs was
between 80-95, representing a slight increase from the 2009 counting (Petersen et al. 2014).

17
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The colony in Bordeyri can be considered a medium to big size colony based on what is
known in the Hornstrandir area (Petersen et al. 2014).

This survey has yielded valuable insights into population dynamics of Glaucus gull
colonies. The annual monitoring offers detailed information on finer-scale changes.
Expanding the number of monitored colonies and/or observing individual known pairs of
breeding birds could enhance our understanding of the Icelandic Glaucus gull population.
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