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Garbage may cause substantial environmental perturbations, in part because
of its consumption by wildlife. Such consumption may have direct health
implications for animals and may also influence trophic relationships. Even in
pristine Arctic ecosystems, wildlife feeding in marine environments consume
garbage in the form of plastic debris transported by ocean currents. We show
that Arctic wildlife in pristine terrestrial environments may also ingest garbage
or food items derived from abandoned camp sites. We found the remains of a
chocolate wrapper and a milk powder bag in two Arctic fox (Vulpes lagopus)
scats and a piece of cloth in an Arctic wolf (Canis lupus arctos) scat collected
near Nares Strait, northern Greenland, one of the most pristine terrestrial wil-
derness regions on Earth. Found on Washington Land and associated with
long-abandoned camp sites, these three scats were among 657 Arctic fox scats
and 92 wolf scats collected as part of a larger study. Our study demonstrates
that these two highly opportunistic predators managed to consume garbage
despite the almost complete lack of human activity in this High-Arctic region.
Our results highlight that abandoned anthropogenic material in the High
Arctic may function as a source of garbage for local terrestrial wildlife over
extended time periods, and that garbage consumption may become a potential
issue if human activity in remote Arctic regions increases.
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Introduction

Garbage may lead to significant environmental distur-
bances, as it accumulates at an ever-increasing rate
(Barnes et al. 2009; Hoellein et al. 2014; Tekman et al.
2022). For instance, the annual influx of plastic litter into
the ocean is estimated at about 500 kilotonnes per year,
with an estimated annual increase of 4% (Kaandorp et al.
2023). The impacts of garbage on the environment are
diverse (Barnes et al. 2009; MacLeod et al. 2021) and
include its consumption by wildlife (Oro et al. 2013;
Vegter et al. 2014). Garbage consumption has been
observed in a wide range of species, ranging from large
terrestrial mammals such as elephants (Elephas maximus
indicus; Katlam et al. 2022) to small fish (Savoca et al.
2021), and garbage can also influence invertebrates

(Pirillo & Baranzini 2022). Garbage can either be con-
sumed as litter, that is, debris left in the environment, or
as anthropogenic food remains. Both types of garbage
consumption can have significant adverse effects on ani-
mals, including intoxication, gut obstructions, choking
and altered food habits (Browne et al. 2015; Tekman et
al. 2022). Garbage consumption can also indirectly affect
ecosystems through altered trophic interactions or com-
petition (Plaza & Lambertucci 2017; Newsome et al.
2019).

Arctic ecosystems experience rapid environmental
perturbations, partly caused by an accelerated climate
change in the region (Rantanen et al. 2022). Although
some Arctic areas, particularly in the Eurasian Arctic,
harbour significantly industrialized sites, the Arctic still
has some of the most pristine terrestrial ecosystems on
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Earth (Ellis & Ramankutty 2008). While garbage con-
sumption is well documented in marine environments
throughout the Arctic (Collard & Ask 2021), much of this
garbage is in the form of litter transported passively over
long distances (Cozar et al. 2017). Consumption of this
litter can be substantial. For instance, close to 90 % of
northern fulmars (Fulmarus glacialis) examined in
Svalbard had plastic in their stomachs (Trevail et al.
2015). Even terrestrial predators consume marine litter
during periods of low food availability (Hallanger et al.
2022). Garbage consumption by animals in terrestrial
Arctic environments is less well documented but has
been associated with garbage dumps, industrial sites and
major air bases (e.g., Garrott et al. 1983; Kapel 1999;
Smith et al. 2022).

In terrestrial environments, mammalian carnivores
(order Carnivora) represent a diverse group of animals,
some of which feed opportunistically and are therefore
particularly prone to consuming garbage (Newsome et al.
2015; Collard & Ask 2021; Ayala et al. 2023). Garbage
consumption by terrestrial carnivores has been observed
worldwide and may influence behaviour (Beckmann &
Berger 2003), diet (Newsome et al. 2019) and disease
transmission (Mackenstedt et al. 2015). Although the
consumption of anthropogenic food remains may provide
nutritional benefits (Oro et al. 2013), such consumption
may also be fatal (Lunn & Stirling 1985). Carnivores may
consume garbage—as litter, as anthropogenic food
remains, or a combination—either deliberately or acci-
dentally (Thompson et al. 2009; Plaza & Lambertucci
2017; Belton et al. 2018a) and may do it within protected
areas (Beltonetal. 2018b; Hatch etal. 2022). Consequently,
garbage consumption by terrestrial carnivores has been
identified as one of the key issues related to human-wild-
life co-existence (Treves & Karanth 2003). However, most
studies have focused on the consumption of anthropo-
genic food remains and not on other types of garbage
(Thompson et al. 2009; Plaza & Lambertucci 2017; Belton
et al. 2018a, b; Hatch et al. 2022).

Here, we report observations of garbage consumption
by two terrestrial Arctic carnivores, the Arctic fox (Vulpes
lagopus, hereafter referred to as “fox”/“foxes”) and the
Arctic wolf (Canis lupus arctos, hereafter referred to as
“wolf”/“wolves”) in terrestrial environments in the
region surrounding Nares Strait, including land areas in
northern Greenland and on Ellesmere Island, Canada.
This region experiences extremely limited human activity
and is one of the most remote land areas on Earth (McColl
2005). We highlight that the widespread litter and gar-
bage pollution, which has been raised as a serious con-
cern for Arctic marine environments (Brigham 2011),
may also be of concern to Arctic wildlife across terrestrial
environments.
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Methods

Study area

The Nares Strait region contains several peninsulas and
smaller islands and is characterized by dramatic coastlines
interspersed with deep fjords on both the Canadian and
Greenland sides (Fig. 1a). The area is notable for its lim-
ited human infrastructure, which is restricted to a small
number of gravel landing strips, some small cabins, and a
few abandoned camp sites. The often-heavy ice flows
through Nares Strait makes the region largely inaccessible
from the sea. Many of the landing strips in the area are in
poor condition and can only accommodate specific air-
craft capable of landing on rough runways. Most of the
other infrastructures found in this area are abandoned.
Furthermore, both Ellesmere Island and the North
Greenland National Park have strict access requirements.
Consequently, the Nares Strait region is likely one of the
least visited land areas in the Arctic (McColl 2005).

The closest human settlement—about 200 km away
from our study area—is the military base of Alert on
northern Ellesmere Island, Canada. Comprised of a small
airport and several buildings, Alert has no permanent res-
idents but has been continuously inhabited since 1950.
The current population ranges from approximately 65
persons during the winter to over 150 during the sum-
mer. The nearest communities with permanent residents
are Qaanaagq, in Greenland, which is home to about 630
inhabitants (StatBank Greenland 2023), and the nearby
Pituffik Space Base (previously Thule Air Base), which
holds significant infrastructure and a large airfield. These
locations are situated approximately 375 km to the south
of the study area.

Sample collection and diet identification

Scat samples from foxes and wolves were collected during
two icebreaker-based expeditions, one in August 2015
(the Petermann 2015 expedition) and one in 2019 (the
Ryder 2019 expedition). Both expeditions used the
Swedish icebreaker Oden as a research platform. Land was
accessed using helicopters from the vessel, and scats were
identified opportunistically while walking (Dalerum et al.
2018; Abrham 2023). We collected fox and wolf scats on
several peninsulas surrounding Nares Strait, including
Judge Daly Promontory, Ellesmere Island, Hall Land and
Washington Land on Greenland during the 2015 expedi-
tion, and on several peninsulas in Greenland during the
2019 expedition: Hall Land, Nyeboe Land, Warming
Land, Henrik’s @ and Wulff Land (Abrham 2023). All col-
lected scats were frozen on the vessel. Thawed scats were
subsequently washed in water over a 0.5 mm mesh and
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Fig. 1 (a) Location of the study area, the names of the peninsulas where scat samples were collected, and the collection locations of the three scat sam-

ples that contained human garbage, as well as the content of the scat samples of (b, c) Arctic fox and (d) Arctic wolf. Centimetre ruler provided for scale.

dried overnight at a temperature of 80°C. Food items
present in scats were identified on the basis of macro-
scopic and microscopic characteristics (Dalerum et al.
2018; Abrham 2023).

Results

We analysed 657 individual scats from Arctic foxes and 92
from wolves. We found garbage in two scats from Arctic
foxes (0.30 %) and in one from a wolf (1.08 %; Table 1).
All three scats were collected on Washington Land, one of
the southernmost of the Greenland peninsulas in the
Nares Strait region (Fig. 1a). We collected 130 fox and 26
wolf scats on this peninsula (Table 1). Both of the fox scats
that contained garbage were collected in 2019, whereas
the wolf scat containing garbage was collected in 2015.
The exact locations of the collection sites of the fox scats
were 80.62°N, 61.77°E and 80.59°N, 62.00°E, and for the
wolf scat 80.27°N, 60.63°E. One fox scat contained the

Citation: Polar Research 2024, 43, 9756, http://dx.doi.org/10.33265/polar.v43.9756

Table 1 Number of analysed scat samples from Arctic foxes (Vulpes
lagopus) and wolves (Canis lupus arctos) collected during two icebreak-
er-based expeditions in the High-Arctic region surrounding Nares Strait.

Arctic fox Wolf

total with garbage total with garbage

Judge Daly 100 0 16 0
Promontory

Washington Land 130 2 26 1
Hall Land 176 0 25 0
Nyeboe Land 84 0 5 0
Henrik's @ 22 0 1 0
Warming Land 53 0 12 0
Wulff Land 92 0 7 0

remains of a powdered milk package (Fig. 1b) and the
other the remains of the wrapper from a Freia chocolate
bar (Fig. 1c). The wolf scat contained remains of canvas
fabric (Fig. 1d), most likely from a tarpaulin. Neither of

(page number not for citation purpose)


http://dx.doi.org/10.33265/polar.v43.9756

Garbage consumption by Arctic terrestrial predators

these materials came from our field activities. These three
scats also contained remains of Arctic hare (Lepus arcticus)
and Greenland lemming (Dictrosonyx groenlandicus), which
are the normal prey for these predators in the area
(Dalerum et al. 2018; Abrham 2023).

The fox scats were collected at 5.5 km and 100 m from
an abandoned mining prospecting site. The site was set
up by Avannaa Resources Ltd (London) in 2012 and
2013, with approximately 20 people working there
(Rehnstrom & Vaughan 2014). In 2019, the site included
a tarp-covered storage tent of approximately 4 x 10 m,
and some scattered debris (mostly wood). The storage
tent still contained several boxes of intact food material,
such as dry food and tins. It is therefore possible that the
garbage discovered in the two fox scats was the remains
of plastic wrappings that, when the foxes ingested them,
still contained food (chocolate and milk powder).
Alternatively, the garbage was consumed as empty plastic
wrappings, perhaps with traces of food that left an odour
that attracted the animals.

The wolf scat was collected 2 km from an abandoned
camp site presumably associated with the latest, in 1995
(Perry 1995), recovery mission of Kee Bird, a B-29 air-
craft that was forced to make an emergency landing on a
frozen lake in 1947 (Wack 1992). During our visit in
2015, we observed no standing structures, but several
barrels and debris that included wood and canvas cloth.
There were also some scattered tins, but we observed no
remaining stash of food items. Hence, we assume that the
garbage identified in the wolf scat represented ingested
litter rather than actual food remains.

Discussion

Both foxes and wolves have previously been recognized
as opportunistic species that may consume garbage
(Garrott et al. 1983; Prestrud 1992; Kapel 1999; Hallanger
et al. 2022). It is nonetheless remarkable that they man-
aged to do so in this very remote High Arctic region. Our
observations exemplify the exceptional opportunism by
which Arctic carnivores utilize all resources available to
them, including resources left behind by people. Although
the High Arctic so far largely has seen limited human
development, this opportunism underscores the potential
for expanded human presence to lead to an increased
garbage consumption by Arctic wildlife. Therefore, an
escalation in human activities in High Arctic areas may
lead to significant disturbances to resident wildlife. Such
an escalation in human presence is ongoing (Runge et al.
2020), although it may not necessarily be accompanied
by an increased garbage consumption in all areas (e.g.,
Technau et al. 2022).
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Previous garbage consumption is well documented in
the Arctic for organisms feeding in marine ecosystems
(Collard & Ask 2021) and in human-modified terrestrial
areas (Prestrud 1992; Hallanger et al. 2022). Although
our findings of garbage consumption in this study are
few—we found garbage in just 0.3 % of the analysed fox
scats and 1.1 % of the wolf scats—we show here that it
can take place in very remote and pristine terrestrial
Arctic environments without the influx of ocean trans-
ported litter or high levels of human activity.

The samples containing garbage were found close to
(i.e., 100 m to 5 km) long abandoned campsites. The
longest distance to any of these sites is well within the
recorded daily movements for these species, for example,
up to 75 km for each of the species (Mech & Cluff 2011;
Poulin et al. 2021). Since we did not observe any other
signs of human activity, we regard these sites as the likely
sources of the ingested materials. Hence, our study
demonstrates that not only passively transported marine
litter can be used by Arctic wildlife in remote locations,
but also material that has been actively transported into
Arctic environments and later abandoned, and that such
material persists over extended time periods.

Conclusion

Our study shows that not only organisms feeding in
marine ecosystems, but also those in terrestrial ones, may
be influenced by garbage left by human activities in the
Arctic. Our results highlight that there are likely very few
areas where terrestrial organisms exist completely with-
out human influence. Furthermore, if human presence
should increase, we expect that garbage consumption
may become a potential problem in Arctic environments,
since many terrestrial Arctic predators are highly oppor-
tunistic in their feeding habits.

Acknowledgements

We are grateful to the Swedish Polar Secretariat for orga-
nizing the Petermann 2015 and the Ryder 2019 expedi-
tions. We are also most grateful to the staff of the
icebreaker Oden for valuable logistic assistance. Love
Dalén, Christina Frojd, Anders Gotherstrom, Dan
Hammarlund, Asa Lindgren, Thomas Meijer and Kristina
Mettdavainio assisted with fieldwork. Leticia Viesca
Lobardia assisted with laboratory analyses. The research
was conducted under permits approved by the
Government of Nunavut, the Nunavut Impact Review
Board, the Nunavut Water Board, the Nunavut Planning
Commission, the Government of Greenland and the
Hunter and Trappers Organization of Grise Fjord.

Citation: Polar Research 2024, 43, 9756, http://dx.doi.org/10.33265/polar.v43.9756


http://dx.doi.org/10.33265/polar.v43.9756

A. Gort-Esteve et al.

Disclosure statement

The authors declare no conflict of interest.

Funding

Field data collection was logistically supported by the
Swedish Polar Research Secretariat by offering participa-
tion in the expeditions Petermann 2015 and Ryder 2019.
Financial support was further provided by the Spanish
Ministry of Economy and Competitiveness (RYC-2013-
14662), by the Spanish Ministry of Science and Innovation
(PID2019-107862RB-100) and by the Spanish National
Research Council (LINKA20417). NL was supported by
the Canada Research Chair programme.

References

Abrham M. 2023. Structures of trophic interactions among verte-
brate predators and their prey in the High-Arctic. MSc thesis,
Department of Zoology, Stockholm University, Sweden.

Ayala F.,, Zeta-Flores M., Ramos-Baldarrago S., Tume-Ruiz
J., Rangel-Vega A., Reyes E., Quinde E., De-la-Torre G.E.,
Lajo-Salazar L. & Cardenas-Alayza S. 2023. Terrestrial
mammals of the Americas and their interactions with plas-
tic waste. Environmental Science and Pollution Research 30,
57750-57779, doi: 10.1007/s11356-023-26617-x.

Barnes D.K.A., Galgani F., Thompson R.C. & Barlaz M. 2009.
Accumulation and fragmentation of plastic debris in global
environments. Philosophical Transactions of the Royal Society
of London B 364, 1985—-1998, doi: 10.1098/rstb.2008.0205.

Beckmann J.P. & Berger J. 2003. Rapid ecological and
behavioural changes in carnivores: the responses of black
bears (Ursus americanus) to altered food. Journal of Zoology
261, 207-212, doi: 10.1017/S0952836903004126.

Belton L., Cameron E.Z. & Dalerum E 2018a. Spotted
hyaena visitation at anthropogenic sites in the Kruger
National Park, South Africa. African Zoology 53, 113-118,
doi: 10.1080/15627020.2018.1518728.

Belton L., Cameron E.Z. & Dalerum F. 2018b. Anthropogenic
influences on spotted hyaena diet in the Kruger National
Park, South Africa. Mammal Research 63, 315-323, doi:
10.1007/s13364-018-0358-0.

Brigham L. 2011. Marine protection in the Arctic cannot
wait. Nature 478, 157, doi: 10.1038/478157a.

Browne M.A., Underwood A., Chapman M., Williams R.,
Thompson R.C. & van Franeker J.A. 2015. Linking effects
of anthropogenic debris to ecological impacts. Proceedings of
the Royal Society of London B 282, article no. 20142929, doi:
10.1098/rspb.2014.2929.

Collard F. & Ask A. 2021. Plastic ingestion by Arctic fauna:
a review. Science of the Total Environment 786, article no.
147462, doi: 10.1016/j.scitotenv.2021.147462.

Cozar A., Marti E., Duarte C.M., Garcia-de-Lomas J., Van
Sebille E., Ballatore T.J., Eguiluz V.M., Gonzélez-Gordillo
J.I., Pedrotti M.L., Echevarria F., Trouble R. & Irigoien X.

Citation: Polar Research 2024, 43, 9756, http://dx.doi.org/10.33265/polar.v43.9756

Garbage consumption by Arctic terrestrial predators

2017. The Arctic Ocean as a dead end for floating plas-
tics in the North Atlantic branch of the thermohaline
circulation. Science Advances 3, 1600582, doi: 10.1126/
sciadv.1600582.

Dalerum F, Freire S., Angerbjorn A., Lecomte N., Lindgren
A., Meijer T., Pe¢nerovd P. & Dalén L. 2018. Exploring the
diet of Arctic wolves (Canis lupus arctos) at their northern
range limit. Canadian Journal of Zoology 96, 277-281, doi:
10.1139/cjz-2017-0054.

Ellis E.C. & Ramankutty N. 2008. Putting people in the map:
anthropogenic biomes of the world. Frontiers in Ecology and
the Environment 6, 439-447, doi: 10.1890/070062.

Garrott R.A., Eberhardt L.E. & Hanson W.C. 1983.
Summer food-habits of juvenile Arctic foxes in northern
Alaska. Journal of Wildlife Management 47, 540-545, doi:
10.2307/3808533.

Hallanger 1.G., Ask A. & Fuglei E. 2022. Occurrence of
ingested human litter in winter Arctic foxes (Vulpes
lagopus) from Svalbard, Norway. Environmental
Pollution 303, article no. 119099, doi: 10.1016/j.
envpol.2022.119099.

Hatch K.A., Kester K.A., Loveless A., Roeder B.L. & van
Manen ET. 2022. Tooth wear and the apparent consump-
tion of human foods among American black bears (Ursus
americanus) in Great Smoky Mountains National Park,
USA. Mammalian Biology 102, 1943-1951, doi: 10.1007/
$s42991-022-00310-x.

Hoellein T., Rojas M., Pink A., Gasior J. & Kelly J. 2014.
Anthropogenic litter in urban freshwater ecosystems: dis-
tribution and microbial interactions. PLoS One 9, €98485,
doi: 10.1371/journal.pone.0098485.

Kaandorp M.L., Lobelle D., Kehl C., Dijkstra H.A. & van
Sebille E. 2023. Global mass of buoyant marine plastics
dominated by large long-lived debris. Nature Geoscience 16,
589-694, 10.1038/s41561-023-01216-0.

Kapel C. 1999. Diet of Arctic foxes (Alopex lagopus) in
Greenland. Arctic 52, 289-293, doi: 10.14430/arctic934.
Katlam G., Prasad S., Pande A. & Ramchiary N. 2022. Plastic
ingestion in Asian elephants in the forested landscapes of
Uttarakhand, India. Journl for Nature Conservation 68, article

no. 126196, doi: 10.1016/j.jnc.2022.126196

Lunn N.J. & Stirling I. 1985. The significance of supple-
mental food to polar bears during the ice-free period of
Hudson Bay. Canadian Journal of Zoology 63, 2291-2297,
doi: 10.1139/z85-340.

Mackenstedt U., Jenkins D. & Romig T. 2015. The role of
wildlife in the transmission of parasitic zoonoses in
peri-urban and wurban areas. International Journal for
Parasitology: Parasites and Wildlife 4, 71-79, doi: 10.1016/j.
ijppaw.2015.01.006.

MacLeod M., Arp H.P.H., Tekman M.B. & Jahnke A. 2021.
The global threat from plastic pollution. Science 373, 61-65,
doi: 10.1126/science.abg5433.

McColl R.W. 2005. Encyclopedia of world geography. New York:
Facts on File.

Mech D.L. & Cluff H.D. 2011. Movements of wolves at the
northern extreme of the species’ range, including during
four months of darkness. PLoS One 6, €25328, doi: 10.1371/
journal.pone.0025328.

(page number not for citation purpose)


http://dx.doi.org/10.33265/polar.v43.9756
https://doi.org/10.1007/s11356-023-26617-x.
https://doi.org/10.1098/rstb.2008.0205.
https://doi.org/10.1017/S0952836903004126.
https://doi.org/10.1080/15627020.2018.1518728.
https://doi.org/10.1007/s13364-018-0358-0.
https://doi.org/10.1038/478157a.
https://doi.org/10.1098/rspb.2014.2929.
https://doi.org/10.1016/j.scitotenv.2021.147462.
https://doi.org/10.1126/sciadv.1600582.
https://doi.org/10.1126/sciadv.1600582.
https://doi.org/10.1139/cjz-2017-0054.
https://doi.org/10.1890/070062.
https://doi.org/10.2307/3808533.
https://doi.org/10.1016/j.envpol.2022.119099.
https://doi.org/10.1016/j.envpol.2022.119099.
https://doi.org/10.1007/s42991-022-00310-x.
https://doi.org/10.1007/s42991-022-00310-x.
https://doi.org/10.1371/journal.pone.0098485.
https://doi.org/10.14430/arctic934.
https://doi.org/10.1016/j.jnc.2022.126196
https://doi.org/10.1139/z85-340.
https://doi.org/10.1016/j.ijppaw.2015.01.006.
https://doi.org/10.1016/j.ijppaw.2015.01.006.
https://doi.org/10.1126/science.abg5433.
https://doi.org/10.1371/journal.pone.0025328.
https://doi.org/10.1371/journal.pone.0025328.

Garbage consumption by Arctic terrestrial predators

Newsome T.M., Garbe H.M., Wilson E.C & Gehrt S.D. 2015.
Individual variation in anthropogenic resource use in an
urban carnivore. Oecologia 178, 115-128, doi: 10.1007/
s00442-014-3205-2.

Newsome T.M., Howden C. & Wirsing A.J. 2019. Restriction
of anthropogenic foods alters a top predator’s diet and
intraspecific interactions. Journal of Mammalogy 100,
1522-1532, doi: 10.1093/jmammal/gyz125.

Oro D., Genovart M., Tavecchia G., Fowler M.S. & Martinez-
Abrain A. 2013. Ecological and evolutionary implica-
tions of food subsidies from humans. Ecology Letters 16,
1501-1514, 10.1111/ele.12187.

Perry T. 1995. Dream of salvaging B-29 goes up in smoke.
Aviation. Fire before takeoff destroys warplane that
crashed in Greenland in 1947. Three Southland men spent
$1 million on three-year effort. Los Angeles Times, 24 May
1995.

Pirillo V. & Baranzini N. 2022. Current research on the effects
of plastics pollution in marine and freshwater aquatic
invertebrates. ISJ Invertebrate Survival Journal 19, 136-149,
doi: 10.25431/1824-307X/isj.v19i1.136-149.

Plaza P.I. & Lambertucci S.A. 2017. How are garbage dumps
impacting vertebrate demography, health, and conser-
vation? Global Ecology and Conservation 12, 9-20, doi:
10.1016/j.gecco.2017.08.002.

Poulin M.P,, Clermont J. & Berteaux D. 2021. Extensive
daily movement rates measured in territorial Arctic
foxes. Ecology and Evolution 11, 2503-2514, doi: 10.1002/
ece3.7165.

Prestrud P. 1992. Food-habits and observations of the hunt-
ing behavior of Arctic foxes, Alopex lagopus, in Svalbard.
Canandian Field-Naturalist 106, 225-236, doi: 10.14430/
arcticl1321.

Rantanen M., Karpechko A.Y., Lipponen A., Nordling K.,
Hyvdrinen O., Ruosteenoja K., Vihma T. & Laaksonen A.
2022. The Arctic has warmed nearly four times faster than
the globe since 1979. Communications Earth ¢ Environment
3, article no. 168, doi: 10.1038/s43247-022-00498-3.

Rehnstrom E. & Vaughan A.P.M. 2014. Geological report
from the 2013 field program. Work carried out under explora-
tion license 2011/39 and prospecting licence 2010/35: carbonate
hosted lead-zinc mineralisation in western North Greenland.
Report 2014-1. London: Avannaa Resources Ltd.

Runge C.A., Daigle R.M. & Hausner V.H. 2020. Quantifying
tourism booms and the increasing footprint in the Arctic

(page number not for citation purpose)

A. Gort-Esteve et al.

with social media data. PLoS One 16, €0227189, doi:
10.1371/journal.pone.0227189.

Savoca M.S., McInturf A.G. & Hazen E.L. 2021. Plastic inges-
tion by marine fish is widespread and increasing. Global
Change Biology 27, 2188-2199, doi: 10.1111/gcb.15533.

Smith T., Derocher A., Mazur R., York G., Owen M., Obbard
M., Richardson E.S. & Amstrup S. 2022. Anthropogenic
food: an emerging threat to polar bears. Oryx 57, 425-434,
doi: 10.1017/S0030605322000278.

StatBank Greenland 2023. Population in districts and munici-
palities January 1st 1977-2023. Accessed on the internet at
https://bank.stat.gl/pxweb/en/Greenland/Greenland__
BE__BEO1__BEO120/BEXSTC.px/ on 5 September 2023.

Technau B., Unnsteinsd6ttir E.R., Schaafsma FL. & Kiihn
S. 2022. Plastic and other anthropogenic debris in Arctic
fox (Vulpes lagopus) faeces from Iceland. Polar Biology 45,
1403-1415, doi: 10.1007/s00300-022-03075-8.

Tekman M.L., Walther B.A., Peter C., Gutow L. & Bergmann
M. 2022. Impacts of plastic pollution in the oceans on marine
species, biodiversity and ecosystems. Berlin: WWF Germany.

Thompson R.C., Moore C.J., Vom Saal ES. & Swan S.H.
2009. Plastics, the environment and human health: cur-
rent consensus and future trends. Philosophical Transactions
of the Royal Society B 364, 2153-2166, doi: 10.1098/
1rstb.2009.0053.

Trevail A.M., Gabrielsen G.W., Kiihn S. & Van Franeker J.A.
2015. Elevated levels of ingested plastic in a High Arctic
seabird, the northern fulmar (Fulmarus glacialis). Polar
Biology 38, 975-981, doi: 10.1007/s00300-015-1657-4.

Treves A. & Karanth K.U. 2003. Human carnivore con-
flict and perspectives on carnivore management
worldwide. Conservation Biology 17, 1491-1499, doi:
10.1111/j.1523-1739.2003.00059.x.

Vegter A.C., Barletta M., Beck C., Borrero J., Burton H.,
Campbell M.L., Costa M.E,, Eriksen M., Eriksson C.,
Estrades A., Gilardi K.V.K., Hardesty B.D., Ivar do Sul
J.A., Lavers J.L. Lazar B. Lebreton L., Nichols W.J., Ribic
C.A., Ryan P.G., Schuyler Q.A., Smith S.D.A., Takada
H., Townsend K.A., Wabnitz C.C.C., Wilcox C., Young
L.C. & Hamann M. 2014. Global research priorities to
mitigate plastic pollution impacts on marine wildlife.
Endangered Species Research 25, 225-247, doi: 10.3354/
esr00623.

Wack F.J. 1992. The secret explorers. Saga of the 46th/72nd recon-
naissance squadrons. Turlock, CA: Seeger’s Print.

Citation: Polar Research 2024, 43, 9756, http://dx.doi.org/10.33265/polar.v43.9756


http://dx.doi.org/10.33265/polar.v43.9756
https://doi.org/10.1007/s00442-014-3205-2
https://doi.org/10.1007/s00442-014-3205-2
https://doi.org/10.1093/jmammal/gyz125.
https://doi.org/10.25431/1824-307X/isj.v19i1.136-149.
https://doi.org/10.1016/j.gecco.2017.08.002.
https://doi.org/10.1002/ece3.7165.
https://doi.org/10.1002/ece3.7165.
https://doi.org/10.14430/arctic1321.
https://doi.org/10.14430/arctic1321.
https://doi.org/10.1038/s43247-022-00498-3.
https://doi.org/10.1371/journal.pone.0227189.
https://doi.org/10.1111/gcb.15533.
https://doi.org/10.1017/S0030605322000278.
https://bank.stat.gl/pxweb/en/Greenland/Greenland__BE__BE01__BE0120/BEXSTC.px/
https://bank.stat.gl/pxweb/en/Greenland/Greenland__BE__BE01__BE0120/BEXSTC.px/
https://doi.org/10.1007/s00300-022-03075-8.
https://doi.org/10.1098/rstb.2009.0053.
https://doi.org/10.1098/rstb.2009.0053.
https://doi.org/10.1007/s00300-015-1657-4.
https://doi.org/10.1111/j.1523-1739.2003.00059.x
https://doi.org/10.3354/esr00623.
https://doi.org/10.3354/esr00623.

