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Summary of Results

Preliminary results and discussions

Seabird moulting and chick rearing area in relation to planned oil activity in the southeastern
Barents Sea

The main goal of this project is to establish highly important knowledge relevant to the oil-industry of
how and why pelagic diving seabirds are using the southeastern Barents Sea.

The southeastern Barents Sea is an area with increasing interest and concern regarding oil exploration
activities. In2016 the Norwegian Minister of Petroleum and Energy awarded new licenses for oil and
gas exploration in the Barents Sea. Thirteen companies have been awarded licenses and three of the
licenses are in the southeastern Barents Sea (Fig. 1). Additionally, has the Ministry of Petroleum and
Energy invited the oil-companies to nominate oil exploration blocks for a 24th licensing round in 2017,
and the new licenses will be available during 2018. The new blocks the Ministry wants to receive
nominations for are shown in fig1. Both the awarded and the planned oil-exploration licenses in the
southeastern Barents Sea are located in areas that appear to be important molting and chick-raising
areas for pelagic diving seabirds. Therefore, there is a strong need to increase the knowledge of how
and why seabirds use this area, especially in this post-breeding period where they are especially
vulnerable (see results below). The four auk-species common and brünnich guillemots, razorbills and
puffins are all under concern in the Norwegian red list (Henriksen and Hilmo. 2015). Puffins are
considered vulnerable, Brünnich guillemots and Razorbills are considered endangered and common
guillemots are considered critically endangered. Accordingly, there is an urgent need to identify key
marine areas during non-breeding season and the relationship with environmental factors in these areas
for their conservation.

For 2017 we have constructed a database on the 4 auk species during the autumn period based on the
use of miniature geolocators (Global Location Sensing, GLS-loggers). Three of the Auk species mout
(Common Guillemot, Brunnich Guillemot and Razorbill) their wing feathers and are not able to fly,
except for the puffin which molt at other times of the year. Additionally, do these same three species
migrate from the breeding colonies where the male accompanies a flightless fledgling from the colony
and into this area where they spend 6-8 weeks raising the chick. The birds are especially vulnerable
during this molting and swim-migrating period, and rely on predictable food resources. The data on

spatial distribution of the four seabird species analyzed are based on a huge data base of positions from
GLS over the years from 2011-2017.

In addition, we have used diving depth loggers (TDR) the year around from Hornøya in order to get
information about the depth where they feed. This may help assessing the kind of fish or prey that they
feed on.

Bird distributio
All four species use the Barents Sea during autumn. Especially the Common Guillemots from the four
colonies analyzed (Bjørnøya, Hjelmsøye, Hornøya and Sklinna) gather in a very restrictive area (Fig.2).
These colonies cover more than 90% of the Common Guillemot numbers left in Norwegian areas.
Especially Common guillemots from different colonies shows great overlap. The Brunnich Gullemots
use a more northerly area. The colony Bjørnøya and Hornøya, which isthe only two colonies from
Norwegian areas where brünnich guillemot breed, show a low degree of overlap during the autumn
time period. For razorbills we only have data from one colony (Hornøya). The data showed that they
use an area very close to the coast with some overlaps with the Common Guillemots. Puffin use a more
northerly area with some overlaps with the area used by Brunnich Guillemots from Hornøya. In
general, Puffins from all three colonies shows low degree of overlap in the area used.

Bird aod prey distributio
The most important fish species in the Norwegian Sea and Barents Sea for seabird are the capelin
(Mallotus villosus), herring (Clupea harengus), cod (Gadus morhua) and sandeels (Ammodytes spp.).
The stock dynamics of these species are closely interlinked and coupled to broad-scale climatic
changes (e.g. Hjermann et al. 2004). The focus species of this study are 0-group cod, 0 and1-group
herring, young age-classes and adult capelin and polar cod. There is considerable overlap with 0-group
fish and the areas used by the auk-species. Especially the drift of larvae from their spawning areas in
the south seems to be important. This drift of spawning products by the Coastal Current and the North
Atlantic current seems to be of great importance for seabird colonies in general (Sandvik et al. 2016),
and most important for colonies in the southeastern Barents sea along the north Norwegian Coast
(Erikstad et al 2013, Myksvoll 2013, Barrett et al. 2015). This larvae-drift from the spawning areas in
the southern Norway ends up in the Barents Sea during late summer and autumn (Vikebø et al. 2011).
The distribution of capelin and polar cod is apparently outside most of the range of the seabird species
at this time of the year. However, there are some overlap with the 1-group herring and also one of the
krill species (Fig.3).

Fig.2. The 50% kernel distributin if 4 Auk species in the Barents Sea during August and September (autumn) based in a
large database cinstructed frim geilicatirs iver the years 2011-2017 fir diferent cilinies. Fir the three species
Cimmin Guillemits, Brunnich Guillemits and Razirbills, this is the miltng periid fir adults when they are nit able ti fy
and the periid when they raise their chick ti independence. Pufn chicks leave the ciliny fully griwn and have ni
fightless miltng at this tme if the year, but Pufns alsi use the Barents Sea area during the autumn periid.
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Fig.3. The main distributin if the pitental fsh and krill species during august and September which are kniwn ti be
impirtant prey ti seabirds. Upper graph shiws the 0-griup fsh species and liwer graph shiws the distributin if Krill and
adult fsh (frim Eriksen et al. 2017).

Diving depth and prey

To achieve a better understanding of the feeding behavior of birds, we have used Time Depth
Recording loggers (TDR) deployed on guillemots the year around from one of the colonies Hornøya in
order to get information about the dive patterns and depth they were feeding on. We have also
measured stable isotopes from feathers molted at different times of the year to get information about
the trophic level they fed on. This may help assessing the diet of the birds. At the same time, we have
measured stress levels of feathers. The results shows some consistent patterns (Fig.4). During the
autumn birds take shallow dives to around 20-30 meter whereas during mid winter the diving depths
increases down to around 150 meter and drops down one trophic level compared to the autumn
situation. During the autumn period, they also apparently feed on a higher trophic level than during
winter. It is also evident that the birds are more stressed during winter than during autumn. From the
distribution patterns of prey (Fig.3) it may look like their diet during autumn consist of 0-group fish
whereas during winter they switch to krill. These shallow dives during autumn is consistent with depth
of 0-group fish at this time of the year. We have in cooperation with the marine institute collected
samples of a number of prey species from the Barents Sea for stable isotope analyses to verify the
switch in diet. The analyses will be finished early in 2018.

Fig.4. The maximum diving depth in meters during autumn and winter (twi upper graphs) and the stable isitipe levels
and stress levels (Cirt) measured frim feathers if Cimmin Guillemits frim Hirnøya (twi liwer graphs) (Frim Erikstad et
al.unpubl.).

Conclusions (see the report sheet)

The southeastern Barents Sea is definitely a very important area for Auk species during their molting
period when they also accompanies their flightless chick for a period of 50-60 days after they leave the
breeding colony. This is a very vulnerable time period for the Auk species considered which all are on
the Norwegian Red list. The area they use is close to and overlaps with much of the new activity for
nominations of new blocks for oil exploration. This need to be considered in the analyses of the
vulnerability of these areas. The reason for the accumulation of birds in this area seem to be the high
abundance and predictable are of seabirds prey species. The drift patterns of cod and herring larvae
from their spawning areas in south into the southeastern Barents Sea where it accumulates in a rather

restricted area, seem to be one of the main reason for the accumulation of birds in this area although
more analyses of the datasets are necessary for any firm conclusion. Such analyses will be carried out
during rest of 2017 including a workshop for quantifying the overlaps between both bird species and
different prey species. For 2018 we will write up two international publications (outlined in the report
sheet).
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Master and PhD-students involved in the project

The main aim of this project is to produce knowledge for the use by management authorities and the
results will be reported in scientific papers. There is no students included in this project, but the results
and publications may well be linked to educational programmes at UiT and UNIS.
For the Management

The southeastern Barents Sea is an area with increasing interest and concern regarding oil exploration
activities. The project has direct relevance to the Fram Centre and the society in general since it will
strengthen and improve the knowledge of the Barents Sea, and thus increase our management and
conservation abilities of environmental and natural resources in the north. Additionally, the results will
provide vital knowledge to business communities and public in general. All four seabird species in this
project are listed on the Norwegian red list (Kålås et al. 2010). Results from the present study is
therefore also of high importance for management authorities (KLD, MiDi and local agencies).

Published Results/Planned Publications

Ata leasta tawo publicatons in referee mournals are planne,:



Hot spot areas for moulting and their chick raising auks in the southern Barents Sea. Intended
for Biological Conservations (Early 2018)
Spatial distribution of moulting and chick rearing auks at sea and their link to the marine
system. Intended for Marine Ecology progress Series (Late 2018).

Communicated Results
The preliminary results from the project has been presented at;
1) The SEAPOP seminar in late spring in Bergen 2017
2) The MIKON project meeting in early august 2017
Results from the prokject has also been communicated both with "Miljødirektoratet" and oil companies throghout the year
Interdisciplinary Cooperation

The project has a strong group of participants covering everything from the physical oceanography, marine
biology, seabird ecology and spatial modelling (see table below).

Partner
NINA

Resources and infrastructure
GLS data, expertise in seabird ecology and spatial analysis, oil-industry related research

NP
IMR

GLS data
Acoustic and trawl data from ecosystem survey, modelled drift data of fish larvae, oceanographic and
marine ecology expertise
Expertise in seabird ecology, conservation of marine environments, oil-industry related research

CEH

PARTICIPANTS
KEE, TKR, MB, GS,
SHL
HS
FV, MSM, MM, JS
FD, SW, MH

Budget in accordance to results
The budget has been fair related to the work done in 2017
Could results from the project be subject for any commercial utilization
No
Conclusions

The southeastern Barents Sea is definitely a very important area for Auk species during their molting
period when they also accompanies their flightless chick for a period of 50-60 days after they leave the
breeding colony. This is a very vulnerable time period for the Auk species considered which all are on
the Norwegian Red list. The area they use is close to and overlaps with much of the new activity for
nominations of new blocks for oil exploration. This need to be considered in the analyses of the

vulnerability of these areas. The reason for the accumulation of birds in this area seem to be the high
abundance and predictable are of seabirds prey species. The drift patterns of cod and herring larvae
from their spawning areas in south into the southeastern Barents Sea where it accumulates in a rather
restricted area, seem to be one of the main reason for the accumulation of birds in this area although
more analyses of the datasets are necessary for any firm conclusion. Such analyses will be carried out
during rest of 2017 including a workshop for quantifying the overlaps between both bird species and
different prey species. For 2018 we will write up two international publications (outlined in the report
sheet).

