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Preface

This Environmental Oil Spill Sensitivity Atlas covering Northeast Greenland,
and a similar atlas covering Southeast Greenland, was prepared as part of
the Strategic Environmental Study Program for Northeast Greenland, and forms a
continuation of the five atlases covering the entire West Greenland region be-
tween 58° N and 77° N (produced in 2000, 2004, 2011, 2012 and 2016).

The aim of the Strategic Environmental Study Program for Northeast Greenland was
to provide the necessary environmental information for planning and regulat-
ing oil exploration activities and oil spill response in the western Greenland
Sea. The program included projects on marine ecology, biodiversity as well as
toxicology, degradation of oil and contaminants, preparation of oil spill sensi-
tivity atlases, and an updated strategic environmental impact assessment of oil
and gas activities in the Greenland Sea (Boertmann et al. 2020a).

In 2013/14, five oil exploration licence blocks were granted in the Greenland
Sea off Northeast Greenland, and the licence obligations included support
to environmental background studies. Via the Government of Greenland
(Ministry for Industry, Energy, Research and Labour (MIERL), and the En-
vironmental Agency for Mineral Resource Activities (EAMRA)), this support
funded the projects in the Strategic Environmental Study Program for Northeast
Greenland, including the preparation of this atlas.

The five licence blocks in the Greenland Sea have since then been given up,
and in June 2021 the Government of Greenland announced a stop for new
oil and gas exploration licenses. However, the oil spill sensitivity atlas will
remain relevant in relation to accidental oil spills from shipping activities, in-
cluding transport of oil.

The atlas was made using the best available information. However, this infor-
mation was by no means complete and as new data become available, the at-
las should be updated. The atlas was produced in a dynamic GIS (Geographi-
cal Information System), where new map sheets can be prepared relatively
easily, when new data become available. The atlas, with all its integrated in-
formation and suggestions, is intended to be a valuable tool for Greenlandic
authorities, ship operators, and oil spill responders.

The study team

DCE - Danish Centre for Environment and Energy (Aarhus University, De-
partment of Ecoscience, Section for Arctic Environment) and Greenland In-
stitute of Natural Resources (GINR) headed and performed the main part of
the study.

DCE and GINR prepared the coastal morphology interpretation, provided
and processed the biological information in the atlas, and prepared the shore-
line and offshore sensitivity maps.

GINR contributed with information regarding living resources, especially fish
and marine mammals, as well as additional information on logistics.

SL Ross Environmental Research Ltd. developed the sections on countermeas-
ures and access accompanying the Physical Environment and Logistics maps.



The Greenland National Museum and Archives (GNMA) compiled and re-
viewed the archaeological information.

The software used for calculating the shoreline and offshore sensitivity scores
was originally developed for the first Greenlandic sensitivity atlas (Mosbech
et al. 2000) in co-operation with AXYS Environmental Consulting Ltd.



1 Summary

1.1 Environmental Oil Spill Sensitivity Atlas for Northeast
Greenland (71°-81.5° N)

The work on this atlas was initiated, when oil exploration was ongoing in the
sea off Northeast Greenland, and as a part of the preparations for explora-
tory drilling. The exploration blocks have in the meantime been handed back
and no activities are expected in the future as the Greenland Government an-
nounced a stop for oil and gas exploration in June 2021. However, the oil spill
sensitivity atlas will remain relevant in relation to accidental oil spills from
shipping activities, including transport of oil.

The objective of the atlas is to provide an overview of resources vulnerable to
oil spills, for example biological elements (fish, birds, marine mammals etc.)
and near-shore archaeological sites, and a tool which can contribute to prior-
itization during oil spill response. The atlas covers the coastal region between
71° N and 81.5° N in East Greenland, including the offshore waters within the
Greenland EEZ bordering Icelandic and Svalbard waters.

The following elements are included in the atlas

* coastal morphology,

* oceanography and sea ice,

* biological elements (fish, birds, marine mammals),
* human use (hunting, fishing, tourism),

e nature conservation areas,

* cultural heritage sites,

* logistics and oil spill response methods.

The coastline is divided into 264 segments of approx. 50 km length, which
have all been ranked into one of four classes of oil spill sensitivity - extreme,
high, moderate, or low. The ranking is based on the calculation of a sensitiv-
ity index value, which for each segment integrates occurrences of the above-
mentioned environmental and cultural elements, taking into account their
level of occurrence and their vulnerability to oil contamination. The offshore
region of the atlas is divided into 18 smaller areas, for which a similar sensi-
tivity index calculation and ranking has been performed. However, unlike the
shoreline segments, the results are here presented on a seasonal basis.

The method used for calculating the sensitivity index is developed from a Ca-
nadian system, which was used in Lancaster Sound (Dickins et al. 1990). The
individual occurrences along a coastline segment or within an offshore area
enter the index calculation with a general sensitivity value (for the element
type), and a value expressing how abundant/important the particular occur-
rence is. Species occurrences (biological elements) and human use are given
most weight in the index calculation and thus have most influence on the final
sensitivity ranks of the shoreline segments/offshore areas.

As a part of the shoreline sensitivity ranking, a classification of the coastline
morphology has been conducted based on satellite images and geological
maps. Combined with a calculation of shoreline exposure to waves and ice,
this was used to establish an index of oil residency on the coast, e.g., oil will
reside longer in a protected, fine sediment bay than on a rocky coast directly
exposed to heavy wave action. This index was also included in the calculation
of shoreline sensitivities. In the offshore sensitivity analysis, the oil residency

9
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index was based on the degree of ice cover in the different areas during the
different seasons of the year.

Besides the general classification of oil spill sensitivity, the coastal maps of the
atlas also show smaller, so-called “selected areas’. They are of particular sig-
nificance in a nature conservation context, they are particularly vulnerable to
oil spills and/or are of a size where an effective oil spill response can be per-
formed. These areas are selected based on expert judgement.

Based on all the available information, appropriate methods to respond to oil
spills (i.e., mechanical collection, dispersion and in situ burning) in the differ-
ent coastal and offshore areas are proposed.

Chapter 4 contains a general introduction to the atlas concept and the applied
methodology.

Chapter 5 contains a user guide to the maps in Chapter 7 and 8, which sup-
plements the map legends.

Chapter 6 provides summary information on physical oceanography, sea ice
conditions, ecology, human use, and cultural heritage sites in the atlas area.

Chapter 7 contains maps (in scale 1:5.5 mill) of the oil spill sensitivity of the
offshore parts of the atlas area, including icons for elements (fish, birds, ma-
rine mammals, and human use) that contribute most the sensitivity of the dif-
ferent offshore areas during the different seasons of the year. The maps are
accompanied by a detailed description of the species and human use occur-
rences in the different areas.

Chapter 8 contains detailed coastal information presented in 1:250,000 scale
maps. In total, 68 maps show shoreline sensitivities and symbols for the ac-
tual elements occurring along the coast (hunting and fishery areas, fish, birds,
marine mammals and archaeological sites). The maps also show the so-called
selected areas. Each map is accompanied with a description of the biologi-
cal resources and the human use of the area. Chapter 8 also contains 68 maps
showing coastal morphology and logistics elements, and each of these map
sheets is accompanied with a description of access and proposed oil spill re-
sponse methods.



2 Eqikkaaneq

2.1 Tunup avannaani sinerissami sumiiffiit uuliaarluernermut
immikkut misikkarissut nunap assiliorneqarnerat (71°-
81.5°N)

Kitaani sumiiffiit imaani uuliaarluernermut misikkarissut 2000-miilli nunap
assiliorneqalersimapput. Nunap assingi taakku imaani uuliaqarneranik
misissueqqissaarnermut atatillugu suliaapput taavalu - nunap assingini
tallimani - sumiiffiit avannarpasissuseq 58° aamma 77° akornginiittut
tamakkerneqarsimallutik. Sinerissat kiisalu avataa aningaasarsiornikkut
oqartussaaffik killeqarfik tikillugu assiliorneqartarput. 2013/14-imi Tunup
avannaani sumiiffiit tallimat uuliagarneranik misissueqqissaarfissatut
qalluiffissatullu toqgarneqarput, tamatumunngalu atatillugu
Tunu  tamakkerlugu siuliinut  assingusumik  assiliorfigineqarnissaa
isumagqatigiissutigineqarluni.

Misissuinissamut akuersissummik tunineqassagaani piumasaqaatit ilagaat
suliffeqarfiitsumiiffinni pineqartuniavatangiisinuttunngasunik suliagarnermut
aningaasalersueqataassasut,  aningaasallu  taakku  Naalakkersuisunit
aqunneqassasut. Aningaasat ilaatigut ukiuni 2016-2019-imi misissuinerit
qassiit Strategic Environmental Study Program for Northeast Greenland -imik
taagukkat aningaasalersorneqarnerinut atorneqarput, tamatumuunakkut
ilisimasat sumiiffinni taakkunani uuliamut tunngasunik suliaqartoqartillugu
avatangiisinut malittarisassiornermi atugassat pitsanngorsarniarneqassapput.

Nunap assingini taakku atorlugit siunertaq tassaavoq pisuussutit avatangiisillu
sukutsitaat assigiinngitsut uuliaarluernermut misikkarissut ataatsimut
paasisimasaqarfigilissallugit. Ilaatigut tassaapput uumassusillit (aalisakkat,
timmissat, il.il.) kiisalu suut aalisarnikkut piniarnikkullu soqutiginaatillit.
llisimasaniktamakkuninnganalunaarsuinikkutingerlatseqatigiiffiitoqartussallu
siumut naliliiffigisinnaanngussavaat sumiiffiit misikkarissut sumiinnersut
taamalu uuliaarluertoqarnerani suliassat pilersaarusiorsinnaanngussallugit
tulleriiaarsinnaanngussallugillu.

Nunap  assingisa  ilaartorneqarnerat  kingulleq  atorlugu  Tunu
tamakkerneqarportaaq, tassa Nunap Isuaniit Tunup avannaarsuani kimmut
uiariarfik taakkulu imartaat ilanngullugit. Nunap assingi ilassutaasut
marluinngorlugit avitaapput: Nunap assinga manna Liverpool Landimiit (71°
N) Tunup avannaarsuani kimmut uiariarfik (81.5° N) kiisalu Nunap Isuata
taavalu Liverpool Landip eqgaanniittut immikkut nunap assiliorneqarlutik.
Nunap assingi marluk ataatsikkoorlugit suliarineqarput, taamaammallu
paasissutissat katersinerit periaatsillu assigiillutik.

Suliaq makkuninnga imaqarpogq:

* sinerissat qanoq ittuunerinik nassuiaatit

* immap, sikup silallu pissusii

* pisuussutit uumassusillit (timmissat, aalisakkat il.il.)

* aalisarneq piniarnerlu,

* takornariartitsineq,

* sumiiffiit immikkut illersugaasut (soorlu timmiaqarfiit),
* ganganitsat,

e attaveqaatit kiisalu uuliaarluernermik akiueriaatsit.
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Sineriak sumiiffinnut 50 km missaannik isorartussusilikkaanut agguataarlugu
misikkarissusiasisamanutagguarneqarpoq-assut,annertuumik, akunnattumik
kiisalu  annikitsumik. Uuttuusiaq atorlugu immikkoortiterisoqarpogq,
tassanilu avatangiisinut inuiaqatigiinnullu tunngasut immikkuualuttut
uuttuutaapput  (timmissat  assigiinngitsut =~ miluumasullu  imarmiut
attarmoortukkuutaat, piniarfiit, aalisarfiit, qanganitsat il.il.). Naatsorsueriaaseq
taanna Canadamiut periaasiannik aallaaveqarpoq, ilaatigullu Canadap
issittortaata avannamut kangiani Lancaster Soundimi atorneqarluni
(Dickins et al. 1990). Naatsorsuinermi immikkoortut ataasiakkaat ilaatigut
uuliamik misikkarissutsimut nalilersuuserneqarput ilaatigullu immikkoortut
tamarmik qanoq amerlatigisukkuutaarneri /  pingaaruteqartigineri
nalilersuuserneqarlutik. Immikkoortut uumassusiliusut uuliaarluernermut
misikkarissusiat uuttortarneqartarpoq uumasut taakku uuliaarluernermit
tikinneqarnissaata qanoq ilimanaateqartiginera naapertorlugu, kiisalu
uumasut taakku uuliamut gqanoq misikkaritsiginerat naapertorlugu.
Uumassusillit taakkulu iluaqutigineqarnerat immikkoortukkuutaat ataatsimut
misikkarissusiannik uuttortaanermi annerpaamik ogimaalutaatigineqartarput.

Avataa  sumiiffinnut =~ minnerusunut  18-inut = agguataarneqarpoq,
uuliaarluernermullu misikkarissutsit siulianisut uuttortargaapput, taakkunanili
ukiup nikikkiartorneri sisamat tamarmik immikkoortinneqarlutik.

Sinerissap tamarmi misikkarissusianik ataatsimut nalilersuinerup saniatigut
nunap assinginissaaq sumiiffiit qassiit immikkut toqqartugaapput. Sumiiffiit
taakku toqgarneqartarput uuliaarluernermut misikkarilluinnarnertik pillugu
kiisalu uuliaarluernerup pitsaasumik akiorneqarnissaannut naleqquttumik
angissuseqarnertik pillugu.

Suliamut ilanngullugu qaammataasamit assilisat, nunallu sananeqaataanik
assiliat atorlugit sinerissap pissusia (ilusia sananeqaataalu, soorlu qaarsuusut
sioraasulluunniit) nalunaarsugaavoq. llisimasat taakku kiisalu malinnit
sikumillu qganoq pineqartigisarnerat naapertorlugu uuttuusiortoqarpoq
uuliaarluertoqassagaluarpat nammineerluni isumaminnik ganoq
salitsigisinnaanerannut ~ uuttuutaasumik.  Assersuutigalugu  sineriak
qaarsuusoq assut mallersartoq pilertornerusumik ”saligaallissaaq” sissamut
kangerliumanermit illersugaasumut sanilliulluni.

Paasissutissat katersorneqartut tunngavigalugit sumiiffinni assigiinngitsuni
uuliaarluernermik akiuinermi periaatsinik naleqquttunik naliliisoqartarpoq.

Ataatsimut paasissutissanik kiisalu avataata assiliorneqarnerinik nunap assingi
imaqarput (kapitali 7), annermik uuttuut 1:2,5 mio atorlugu assiliugaasunik,
kiisalu sinerissamut qanittut sukumiisunik paasissutissiorneqarlutik 1: 250.000
atorlugu uuttuusigaasunik. Kapitali 6 nunap assingisa kapitali 7 aamma 8-imi
ittut qanoq atornissaannut ataatsimut ilitsersuutitagarpoq.

Kapitali 7 nunap assitagarpoq avataata misikkarissusianik takutitsisunik
nalilersuinermi suut atugaanerinik ilisarnaasigaasunik (aalisakkat, timmissat
kiisalu miluumasut imarmiut). Tamatuma saniatigut pisuussutit uumassusillit
kiisalu taakku atugaanerat, soorlu gilalukkat gernertat, eqqarsaatigalugit
sumiiffiit pingaarutillit qassiinik nunap assiliortoqarpogq.

Kapitali 8 80-inik nunap assitaqarpoq 1: 250.000-inik uuttuutitalinnik, sinerissap
misikkarissusianik nalilersuinermi atugaasunik (aalisarfiit piniarfiit, aalisakkat,
timmissat miluumasullu imarmiut kiisalu qanganitsat) ilisarnaasersukkamik.
Nunap assingissaaq sumiiffinnik immikkut togqakkanik imaqarput. Nunap



assingi tamarmik sumiiffiup qanoq atugaaneranik uumassusillillu suut
tamaaniinnerinik nassuiaasersugaasarput.

Tamatuma saniatigut kapitalik 8 allanik 80-inik nunap assitaqarpoq
sinerissat qanoq ittuussusiinik angallannikkullu qanoq atugassaqarfiunerinik
nalunaarsimasunik, kiisalu sumiiffinni tamani uuliaarluernerup qganoq
akiornissaanut siunnersuusiorfiusimasunik.

Suliaq Namminersorlutik Oqartussanit taamani Suliffissuaqarnermut,
Nukissiornermut, llisimatusarnermut Suliffeqarnermullu
Naalakkersuisoqarfiusumik  kiisalu  Aatsitassalerinermi  Avatangiisinik
Aqutsisoqarfimmit aningaasalersugaavoq. Suliamik ingerlatsisuupput Aarhus
Universititimi Nukissiutinut Avatangiisinullu Misissuisoqarfik (DCE) kiisalu
Pinngortitaleriffik, Nunatta Katersugaasivianit Toqqorsivianillu canadamiullu
siunnersoteqarfiannit S.L. Ross Environmental Research Ltd-imit ikiorneqartut.
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3 Sammenfatning

3.1 Atlas over oliespildsfalsommme kyst- og havomrader i
Nordgstgrenland (71°-81.5 ° N)

Der er siden 2000 udarbejdet kort over omrédder, der er felsomme overfor ma-
rine oliespild i Vestgrenland. Disse kort er udviklet i forbindelse med efter-
forskningen af olie i havomraderne, og de deekker - i fem atlas - hele regionen
fra 58° N til 77° N. Bdde kystzonen og offshore-omrdderne ud til EEZ-green-
sen er behandlet.

12013/14 tildeltes i alt fem tilladelser til at efterforske og udvinde olie ud for
Nordestgrenland, og i forbindelse hermed aftaltes det at udarbejde tilsva-
rende kort for hele Ustgrenland. Blandt betingelserne for tildeling af tilladel-
serne var, at firmaerne skulle bidrage gkonomisk til miljgarbejde i omréddet,
og disse midler forvaltedes af Naalakkersuisut. Midlerne blev blandt andet
brugt til at finansiere en reekke undersggelser i arene 2016-2019, betegnet som
Strategic Environmental Study Program for Northeast Greenland, med henblik pa
at forbedre den viden, der skal indga i miljeregulering af olieaktiviteter i om-
radet. Udarbejdelsen af naerveerende atlas indgik i dette arbejde.

Hensigten med atlasset er at fa et samlet overblik over de ressourcer og mil-
joelementer, der er folsomme over for oliespild. Det drejer sig bl.a. om de bio-
logiske forekomster (fisk, fugle m.v.) og om fiskeri- og fangstinteresser. Med
en kortleegning af denne viden far savel selskaber som myndigheder mulig-
hed for pé forhand at vurdere, hvor de seerligt folsomme omrader findes med
henblik pd planleegning og prioritering af en indsats i tilfeelde af et oliespild.
Med Naalakkersuisuts beslutning i juni 2021 om at stoppe for olie- og gasef-
terforskning i Grenland, bortfalder risikoen for oliespild fra disse aktiviteter,
men anden sejlads, herunder transport af olie, vil stadig udgere en risiko.

Med denne sidste udvidelse kommer atlasserien til ogsa at deekke hele gstky-
sten af Greonland, fra Kap Farvel til Nordostrundingen, samt de tilstedende
abne havomrader. Den gstlige udvidelse er delt op i to atlas: Neerveerende
atlas deekker fra Liverpool Land (71° N) til Nordostrundingen (81,5° N); det
tilstedende omrade mellem Kap Farvel og Liverpool Land deekkes af et an-
det atlas (56° - 71° N) (Johansen et al. 2022), der bliver publiceret sidelebende
med dette atlas. De to atlas er produceret parallelt, og dataindsamling samt
metoder er derfor ens.

I projektet indgar felgende elementer:

* kystmorfologi,

* oceanografi og havis,

* biologiske ressourcer (fugle, fisk, havpattedyr osv.),

* human udnyttelse (boseettelse, fiskeri, jagt, turisme osv.),
* beskyttede omrader (f.eks. Ramsar-omrader),

* fortidsminder,

* logistiske forhold og metoder til at bekeempe oliespild.

Kystlinjen er inddelt i 264 segmenter af ca. 50 km’'s leengde, der er blevet klas-
sificeret i fire grader af oliespildsfelsomhed - ekstrem, hgj, moderat og lav.
Klassifikationen er sket pa baggrund af en indeksberegning, der integrerer
ovenneevnte miljo- og samfundselementer, herunder deres grad af forekomst
og sarbarhed over for olieforurening. Offshore-omradet er delt op i 18 mindre
omrader, i hvilke fglsomheden over oliespild er udregnet og klassificeret pa
samme made som kysten, men her vist for de fire arstider, hver for sig.



Metoden til at beregne oliespildsfelsomhedsindeks tager udgangspunkt i et
Canadisk system, der bl.a. er brugt i Lancaster Sound i det nordestlige, arkti-
ske Canada (Dickins et al. 1990). De enkelte elementer indgar i beregningen,
dels med en veerdi for falsomhed overfor oliespild generelt, dels med en vaer-
di for, hvor talrig/ vigtig forekomsten er langs hvert kystsegment eller i hvert
offshoreomrade. De biologiske elementer og den humane udnyttelse indgér
med storst veegt i indeksberegningen.

Som en del af projektet er der ud fra satellitfotografier, samt geologiske kort,
foretaget en kortleegning af kysternes morfologi (deres opbygning og materi-
alesammenseetning, f.eks. om de bestar af klippeflader eller sand). Ud fra den-
ne, og beregninger af hvor udsatte kysterne er over for pavirkning fra belger
og is, er der opstillet et mal (indeks) for deres selvrensende evne efter en even-
tuel olieforurening. For eksempel vil en klippekyst, der er meget udsat for
bolgeslag, hurtigere blive “vasket ren” for olie end en sandstrand i en beskyt-
tet lagune. Dette indeks indgar ogsa i beregningen af kystsegmenternes olie-
spildsfelsomhed. I offshoreanalysen er koncentrationen af havis blevet brugt
til at opstille et tilsvarende mal for omrddernes evne til at “holde” pa olien.

Ud over den generelle klassificering af hele kystens og offshoreomradernes
oliespildsfglsomhed er der pa kystkortene udpeget en reekke mindre omra-
der (selected areas). Disse omrdder er udvalgt, fordi de er seerligt veerdifulde,
serligt folsomme over for oliespild, samt fordi de har en sterrelse, der gene-
relt gor det praktisk muligt at gennemfere en effektiv oliespildsbekeempelse.
Omraderne er udvalgt pa baggrund af en ekspertvurdering, og i en oliespilds-
situation ber de sa vidt muligt prioriteres haijt.

Pa baggrund af det samlede materiale er der foretaget en vurdering af egnede
metoder til bekeempelse af oliespild i de forskellige omrader.

Kapitel 4 indeholder en generel introduktion til atlas-konceptet og den an-
vendte metode.

Kapitel 5 er en vejledning til brug af atlasset, herunder kort og tilhgrende le-
gender.

Kapitel 6 giver en overordnet beskrivelse af atlas-omradet, herunder dets ocea-
nografi, havisforhold, kystmorfologi, biologi, humane udnyttelse og arkeeologi.

Kapitel 7 indeholder kort i mélestoksforholdet 1:5.5 mio., der viser offshore-
omrddernes oliespildsfelsomhed og symboler for de elementer (fisk, fugle,
havpattedyr, mennesker), der bidrager mest til folsomheden i de enkelt omra-
der pé de forskellige arstider. Kortene er ledsaget af en detaljeret beskrivelse
af forekomsterne i de forskellige omrader.

Kapitel 8 indeholder 68 kortblade i malestoksforholdet 1:250.000 med angi-
velse af kysternes oliespildsfelsomhed og symboler for de forekomster, der
bidrager mest til falsomheden. Kortene viser ogsa de seerligt udvalgte omra-
der (selected areas). Til hvert kortblad er der udarbejdet en beskrivelse med op-
lysninger om omradets humane udnyttelse og biologiske forekomster. Der-
udover indeholder kapitel 8 andre 68 kortblade med angivelse af kysttyper
og logistiske forhold, s& som ankerpladser, landingspladser, mulige steder
for udleegning af flydespaerringer mm. Disse kort er ledsaget af en beskrivelse
af adgangsforhold og egnede metoder til bekeempelse af oliespild inden for
hvert kortblad.
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4 Introduction

4.1 Objectives

This Environmental Oil Spill Sensitivity Atlas has been prepared to provide
oil spill response planners and responders with tools to identify resources
at risk, establish protection priorities and identify appropriate response and
clean-up strategies in marine areas of Northeast Greenland.

The atlas is designed for planning and implementing year-round oil spill
countermeasures in both coastal and offshore areas in Northeast Greenland
between 71° N and 81.5° N latitude. An important component of the atlas is a
sensitivity ranking system, which is used to calculate an index value describ-
ing the relative oil spill sensitivity of coastal and offshore areas. The sensitiv-
ity index value is calculated based on information on human use, biological
occurrences, archaeology, and the physical environment. The sensitivity rank-
ing system is based on a Canadian system used in Lancaster Sound (Dickins
et al. 1990) and modified to meet the specific requirements of the Greenland
study area (see Chapter 4.3).

As a supplement to the Canadian ranking system, several smaller areas of
special importance have been selected for priority in case of an oil spill (see
Chapter 4.4).

The major part of the atlas region is made up by the National Park of North
and East Greenland outside the municipality system, while the southernmost
part of the atlas region is included in the municipality Kommuneqarfik Ser-
mersooq. The atlas region is very sparsely populated with no towns or settle-
ments and only with a few military outposts, a weather station, and a research
facility. Hunting sporadically takes place only in the southernmost part, where
hunters from Ittoqqortoormiit occasionally go to catch polar bears. Some tour-
ism takes place in summer, primarily in the form of cruise ships visiting sites
along the coast.

Ecologically, the region is highly important for a number of seabird and ma-
rine mammal species. It is therefore essential that all possible measures are
taken to minimise the environmental risk of oil pollution. The objective of this
atlas is to contribute to that effort.

This atlas is an extension of a series of similar atlases prepared for West Green-
land. Together with an atlas covering Southeast Greenland, developed along-
side this atlas, the entire coastline of Greenland, except for the northernmost
part, is now mapped. The northern coast remains unmapped due lack of oil
exploration activities, but with the prospect of continued sea-ice decline and
increased marine traffic, oil spill sensitivity mapping may become relevant in
the future.

4.2 Contents and organisation

The study area covers the northern part of the east coast of Greenland, be-
tween 71° N and 81.5° N, including offshore areas as far east as the borders to
the Exclusive Economic Zone (EEZ) of Iceland and Norway (Svalbard).
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This atlas is produced as a report (pdf-document), which can be downloaded
from the DCE website. On request to DCE, all data are also available in GIS for-
mat, which makes it possible to e.g., produce seamless maps at various scales.

The information in the atlas is organized by map scale, moving from offshore
sensitivity (Chapter 7) in a scale of approx. 1:5.5 million, to shoreline sensitiv-
ity and operational information (Chapter 8) in a scale of 1:250,000.

Chapter 5 contains a user guide to the maps, which supplements the map leg-
ends.

Chapter 6 provides summary information on physical oceanography, sea ice
conditions, ecology, shoreline morphology, human use, and cultural heritage
sites in the atlas area. It also provides an overview of extremely and highly
sensitive coastlines and the important areas selected for priority.

Chapter 7 covers the offshore parts of the atlas and contains offshore oil spill
sensitivity maps for winter, spring, summer, and autumn.

Chapter 8 contains the coastline operational maps, which include shoreline
sensitivity maps with:

* shoreline sensitivity rankings,

e shoreline species,

* human use,

* archaeological sites,

¢ selected areas,

* special status areas (protected areas),

and physical environment and logistics maps with:
* shoreline geomorphology,

e anchoring sites,

* landing sites for planes/helicopters,

* 0oil containment (booming) sites

* descriptions of potential countermeasures.

Detailed documentation of the input data and the parameters used in the oil
spill sensitivity calculations are given in Appendix C, Chapter 12.

4.3 Sensitivity index system

An environmental sensitivity ranking system is used in the atlas to determine
and illustrate the relative sensitivity of shoreline and offshore areas to the ef-
fects of an oil spill. This pre-spill ranking allows spill responders and on-scene
planners to do a quick evaluation of which areas and environmental compo-
nents that are most vulnerable to an oil spill, and thus provides the informa-
tion needed to decide which areas to prioritize with which methods during a
spill event. The following gives a short introduction to the sensitivity calcula-
tions. For a more details see Appendix C, Chapter 12.

Through a sensitivity calculation, each shoreline and offshore area receives a
single numeric value, a sensitivity index, which represents the relative sensi-
tivity of that area to a marine oil spill. This sensitivity index is subsequently
ranked as extreme, high, moderate, or low and illustrated on the maps using
colour codes.



The sensitivity index calculation is based on a scheme developed for Cana-
dian atlases (e.g., Lancaster Sound, Dickens et al. 1990) with some modifica-
tions to account for the different biological and physical features of Northeast
Greenland. It incorporates the biophysical and human use elements of the
region that are important from an oil spill perspective. These elements are
grouped within six categories, which can all contribute to the sensitivity index
of shoreline and offshore areas: (1) biological resources (species occurrences),
(2) oil residency (persistence by coastal type or sea ice status), (3) human use
(hunting, fishery and tourism), (4) communities (permanently inhabited plac-
es), (5) archaeology, and (6) special status areas (protected areas).

Each of the six categories are assigned a weighting factor (shared weighting
factor for all human categories (3-5)), which is based on our assessment of
their relative importance within the region. Further, each shoreline segment
or offshore area is assigned a value (a score) for each category, based on the
relative abundance/importance of the occurrence of the category. For each
shoreline segment/ offshore area, these assigned values are then multiplied
by the weighting factors to produce a single numeric value, the priority index
(PI), for each of the six categories. The sum of the priority indices determines
the sensitivity index of a specific shoreline or offshore area.

S = sum of PI

and
PI=AV * WF
where:
AV = assigned value of the category or species group (see below)

WF = weighting factor of the category
PI = priority index

S = sensitivity index (relative oil spill sensitivity of a shoreline/offshore area)

This description is somewhat simplified regarding the biological resources’
category and the special status areas category. In contrast to the other four
categories, which can only contribute to the sensitivity index of a shoreline
or offshore area with one assigned value each, the biological resources cat-
egory and the special status areas category can both contribute with several
assigned values. Thus, if a shoreline or offshore area intersects two different
protected areas, both areas contribute with an assigned value. Likewise, the
biological resources category can contribute with an assigned value for each
of the species/species groups listed in Table 1. These species/species groups
have been selected based on their sensitivity to oil spills and their ecological
importance in the regional ecosystem.

Further, the assigned values of species/species groups within the biological
resources category are not merely attributed scores ranging between 0 and 5
as for most of the other categories, but calculated based on the following for-
mula:

AV=(RSxRAx TMx ORI)/C
where:

AV = assigned value of species/species group

RS = relative oil spill sensitivity of the species/species group
RA = relative abundance of the species/species group

TM = temporal modifier (fraction of year present)

ORI = oil residency index

C = biological resource constant



Table 1. The relative sensitivity (RS) and characteristics of the included species or species groups in relation to oil spills. Note

that there is not a complete correspondence between the species groups used in the shoreline and the offshore sensitivity cal-

culation. For a detailed description of the species groups see Appendix C, 12.4.

SHORELINE
Species/species group Vulnerability Mortality Sublethal Recovery Relative
potential potential period sensitivity
Fish and shellfish
Arctic char Moderate Low/Short Moderate Moderate 14
Seabirds
Alcids breeding Very high/ Very high/ Very high/ Very high/ 25
No recovery No recovery No recovery No recovery
Alcids nonbreeding High/Long High/Long Very high/ Very high/ 21
No recovery No recovery
Gulls breeding Moderate High/Long Very high/ Low/Short 17
No recovery
Ivory gull breeding High/Long High/Long Very high/ Very high/ 22
No recovery No recovery
Little auk breeding Very high/ Very high/ Very high/ Very high/ 25
No recovery No recovery No recovery No recovery
Seaducks breeding Very high/ High/Long Very high/ High/Long 23
No recovery No recovery
Seaducks moulting Very high/ High/Long Very high/ High/Long 23
No recovery No recovery
Seaducks nonbreeding Very high/ High/Long Very high/ High/Long 23
No recovery No recovery
Tubenoses breeding Moderate High/Long High/Long High/Long 18
Marine mammals
Walrus Moderate Moderate Low/Short Very high/ 16
No recovery
Polar bear Moderate High/Long High/Long Very high/ 19
No recovery
OFFSHORE
Species/species group Vulnerability Mortality Sublethal Recovery Relative
potential potential period sensitivity
Fish and shellfish
Bottom fish Low/Short Low/Short Moderate Moderate 12
Pelagic fish Low/Short Low/Short Moderate Moderate 12
Seabirds
Alcids Very high/ Very high/ Very high/ Very high/ 25
No recovery No recovery No recovery No recovery
Ivory gull High/Long High/Long Very high/ Very high/ 22
No recovery No recovery
Non-alcid pursuit divers High/Long High/Long High/Long High/Long 20
Seaducks Very high/ High/Long Very high/ High/Long 23
No recovery No recovery
Surface feeding seabirds High/Long High/Long High/Long High/Long 20
Marine mammals
Baleen whales Low/Short Very low/ Very low/ Moderate 9
Very short Very short
Narwhal Low/Short Low/Short Low/Short Very high/ 13
No recovery
Other toothed whales Low/Short Low/Short Low/Short High/Long 12
Polar bear Moderate High/Long High/Long Very high/ 19
No recovery
Seals Low/Short Low/Short High/Long Moderate 13
Seals, whelping/ moulting Very high/ Very high/ High/Long Moderate 22
No recovery No recovery
Walrus Moderate Moderate Low/Short Very high/ 16
No recovery
Other groups
Ice fauna High/Long High/Long High/Long High/Long 20

20



The relative oil spill sensitivity (RS) of the species/species group is based on
available information regarding their vulnerability, recovery potential and
the potential for lethal and sublethal effects, which are summarised in Table
1. For the included species/species groups, RS ranges from 9 to 25. The rela-
tive abundance (RA, scale 0 - 5) and timing of occurrence (TM, scale 0 - 1) are
extracted from available knowledge and encoded for each shoreline and off-
shore area (see Appendix C, 12.4 for details).

The biological resource constant (C) is merely a value, which is used to scale
down the result of the formula and bring the assigned values of the species/
species groups in line with the assigned values from the other categories so
that the importance of the categories are reasonably balanced. The size of C is
determined by post-analysis of the different categories” contributions to the
sensitivity index values of shoreline and offshore areas. In the current atlas
C=35, which results in biological resources contributing with c. 22.5 % to the
shoreline sensitivities (see Appendix C, 12.3).

The oil residency index (ORI) enters the formula for calculation of assigned
values of biological resources, but it also contributes to the sensitivity index of
shoreline and offshore areas as an independent category. The ORI provides a
relative estimate of the potential residence time of oil stranded within the shore
zone under normal conditions. The index is only an approximation, because
many aspects of a spill are unknown until the time of the incident (e.g. volume,
oil type, degree of weathering). The oil residency is ranked from 1 to 5, where
1 reflects a short residency, and 5 a longer residency. This is mainly based on
the shoreline exposure and substrate. Table 2 shows the basic relation. A few
minor modifications to the classification of the ORI value are made to account
for slope (where steep shores are less vulnerable) and for a few geomorphologi-
cal coast types considered to have longer residency times (archipelagos, pocket
beaches, barrier beaches and deltas). Offshore ORI is determined by duration
and degree of ice cover (see Appendix C, 12.3 for details).

Table 2. Basic oil residency index (ORI) ranking based on a combination of shoreline
substrate and exposure class.

Substrate/ Exposure class Protected Semi- Semi- Exposed
protected exposed
Coarse sediment 4 3 1 1
Fine sediment 4 3 1 1
Ice 1 1 1 1
Not classified 4 3 2 1
Rock 4 3 1 1
Rock and coarse sediment 5 4 2 1
Rock and fine sediment 5 4 2 1

Shoreline and offshore areas were assigned human use values (scale 0 - 5)
based on their relative importance for hunting, fishery and tourism. HU=0
corresponds to no human use, and HU=5 to extensive human use. Within
the communities category, the assigned values (scale 0-10) were based on the
proximity of the shorelines to permanently inhabited places - towns, settle-
ments and stations. This category was not included in the sensitivity index
calculation for offshore areas. Shorelines were assigned weights for the ar-
chaeology category (scale 0 - 5) based on the occurrence of prehistoric and
historic sites at risk of being impacted by oil, or oil recovery operations, in
case of a spill. Again, this category was not included in the sensitivity index
calculation for offshore areas. Finally, both shoreline and offshore areas were
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assigned values for the special status areas category, if they overlapped pro-
tected areas like Ramsar sites, bird protection areas or national parks. See Ap-
pendix C for a detailed description of how the assigned values of the different
categories were determined for the shoreline and offshore areas, including a
description of the data on which they are based.

Following the calculation of a sensitivity index value for each shoreline and
offshore area, these values were ranked into the final sensitivity classes ex-
treme, high, moderate, or low. The ranking of an individual shoreline or off-
shore area was based on the size of its sensitivity value relative to the sensi-
tivity values of other shoreline or offshore areas within a radius of c. 250 km.
Thus, the ranking highlights local, rather than global, differences in sensitiv-
ity. See Appendix C, 12.6, for a detailed description of the ranking procedure.

4.4 Selected areas

A total of 15 areas along the coast and within fjords have been selected for
high priority in an oil spill situation. These areas are identified by a hatched
polygon labelled with a number with the prefix ‘S_E’ (E indicate that it is part
of the East Greenland atlas series). The basis for their selection is that they are,
relative to the shoreline in general: i) of high value either environmentally or
for human use; ii) particularly sensitive to oil spills; and iii) of a size and form
that may allow effective protection in an oil spill situation with a manageable
amount of manpower and equipment. The selection of these areas is based on
the principles from a Norwegian system (Anker-Nilssen 1994), which gives
priority to oil spill sensitive areas for oil spill contingency planning, based
on expert judgment. Selected areas were not included in the sensitivity index
calculation, but after the sensitivity calculation and ranking, all shoreline seg-
ments, which intersect a selected area, were by default attributed the sensitiv-
ity class “extreme”. See additional details in Appendix C, 12.7.

4.5 Countermeasure overview

Oil spill countermeasure considerations are described for each of the 68 op-
erational shoreline maps in Chapter 8. The following is an overview of their
basis and content.

The low level of industrial and marine activity in the waters of East Green-
land has until now meant a limited risk of marine oil spills. The main sources
of potential oil spills are related to fuel supply to the communities and to fuel
carried by fishing vessels and other ships. Global warming, and the resulting
decline in sea ice concentration, facilitates the possibilities for more intensive
marine traffic in the area, increasing the risk for oil spill accidents.

If a significant spill occurs, there will be severe limits to the response possible,
particularly during the critical initial stages of the incident. The remoteness
of the region, the presence of sea ice most of the year, the distance to existing
response bases, and, most importantly, the low level of marine activity prac-
tically eliminates the possibility of an effective initial marine-based response
unless dedicated response plans and equipment are available as is the case
during offshore exploration drilling. The main countermeasure activities that
could be carried out are described in general terms below, with specific local
notes where applicable on each of the operational maps. These countermeas-
ures could include surveillance and tracking, in situ burning of spills in ice,
dispersant-use in offshore areas, and the protection and clean-up of impor-
tant coastal entities, such as the “selected areas”, site-specific resources (such



as seabird breeding colonies) and extremely sensitive shorelines (see Chapter
4.4). An Environment and Oil Spill Response-analysis (EOS) should be carried
out to support the choice of countermeasures (Link).

Surveillance and tracking activities will be critical in determining the loca-
tion and extent of spilled oil. This will be particularly important in establish-
ing clean-up priorities and adjusting strategies when a long-term and geo-
graphically widespread response is required. Aircraft-based remote sensing
and surveillance overflights could be mounted from the airports/strips at Ku-
lusuk (outside the atlas area), Constable Pynt (just south of the atlas area),
Mestersvig or Station Nord (just northwest of the atlas area). A program/
model to track oiled ice would be required for spills that occur among pack ice
or for open water spills that reach the pack ice edge or persist through freeze-
up in protected inshore waters.

Conventional containment and recovery techniques will be severely limited
by the lack of vessels with which to deploy and operate equipment unless
vessels and equipment are available on standby in the area as part of a re-
sponse plan for specific activities such as offshore drilling. Spills that are not
contained within the first few days will likely be too thin and widespread to
allow effective recovery.

In situ burning may be applicable as an initial response measure for spills
in ice conditions. Pack ice concentration of 6 tenths or greater will limit the
spread of an oil spill and may allow the opportunity for burning until some
time after an incident. For inshore areas and fjords that freeze over winter,
oil that persists through the freezing season may be available for burning the
following melt season, when released into leads and melt pools. This would
require a tracking and monitoring program through the winter to delineate
oiled areas and to prepare for the likely release period.

Dispersing an oil spill by applying dispersants is another effective way of re-
moving oil from the surface in the early phases of an oil spill. This method, and
the chemicals used, should only be applied after an Environment and Oil Spill
Response-analysis (EOS) (Link) and require approval from the Greenland au-
thorities. The method is not allowed in shallow areas (see below), but should
be considered in offshore areas to prevent or reduce surface oil from contami-
nating more sensitive inshore areas. Dispersants should receive particular con-
sideration in situations where containment and recovery countermeasures may
not be fully effective due to the size of the spill, the logistical support for a large-
scale clean-up is limited, the prevailing weather and sea conditions are adverse,
or a combination of the three. There are some rules of thumb: #1 If the depth is
> 50 m and distance to land is > 10 km, dispersants can be used. #2 If depth > 50
m and distance to land < 10 km, dispersant application can be considered, and
even if these criteria are not met, specific conditions may still justify the use of
dispersants (occurrence of seabirds, wind/currents direction). #3 If none of the
above criteria are met, use of dispersant should not be considered.

Shoreline protection countermeasures will also be limited by a lack of logisti-
cal support. In case of an oil spill threat, countermeasure priority should be
given to the selected areas, the site-specific resources and the extremely sen-
sitive shorelines, considering the time of the year (e.g. no birds are present at
breeding colonies in the winter). Particular priority should be given to the se-
lected areas, which are vulnerable to oiling. These can generally be protected
with a relatively modest effort and could, in some cases, be difficult to clean
if heavily oiled.
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Containment booms are used to control the spread of oil and reduce the pos-
sibility of polluting shorelines and other nearby resources (i.e. keeping an oil-
leaking ship contained in a smaller fiord or inlet). In many cases, deflection
booming, used to prevent an oil spill from reaching a vulnerable area, will be
preferable to containment booming, because the tidal currents exceed 1 knot.
While deflection booming may not offer complete protection of the “selected
area”, it will be valuable in limiting the extent and degree of contamination
and lead to faster and more complete post-spill recovery. Booming strategies
will require monitoring and perhaps repositioning periodically to account for
changes in current strength and direction.

A more significant limitation for shoreline protection countermeasures will
be that dictated by the water currents and topography. Little water current
information is available for the area; the few data available indicate that tidal
currents are strong in most areas - as high as 4 knots. This coupled with steep,
rocky shorelines and bottom contours may preclude effective booming. As
noted above, for areas that can be boomed, the most effective strategy may
be to use deflection booming to limit the extent of shoreline oiling, which will
potentially speed up recovery.

It should be noted that there are many areas, including some of the selected
areas, for which effective containment operations are not likely to be possible.
In such areas, use of dispersants and/ or in situ burning should be considered
and countermeasures offshore may present the most realistic option for effec-
tive protection.

Much of the coastline in the region covered by this atlas consists of a high-re-
lief rocky shoreline that is moderately or highly exposed to prevailing weath-
er and sea conditions as well as ice action. In many areas, fjords, bays and
other inshore waters may also be somewhat protected from extensive con-
tamination by the flushing action of tidal currents and by the natural outflow
from streams and rivers. As a result, much of the shoreline may not require a
widespread active cleaning effort unless it is heavily contaminated. Where ac-
tive shoreline clean-up is required, priorities for restoration can be established
based on both the environmental sensitivity and oil persistence factors. Pref-
erence should be given to in situ cleaning techniques such as in-place washing
of rocky shores, use of shoreline cleaning agents, in situ burning and bio-re-
mediation. Use of these techniques will minimise the amount of oily material
collected and subsequent hauling requirements. Disposal site selection was
beyond the scope of this atlas project and will require extensive study involv-
ing technical, logistical, environmental, and political factors. An alternative
to land disposal within the region would be the trans-shipment of collected
oily materials from temporary stockpiles to disposal sites and/ or incineration
elsewhere. Note that many archaeological remains are found very close to the
coast and that they can be sensitive to cleaning techniques and other land-
based activities.

Marine access for shoreline clean-up may be limited in some areas by shoaling
and off lying rocks and islets. In many areas, locally forming ice and the en-
croachment of seasonal pack ice may also limit access. The steep shorelines in
many areas will rule out the use of remote staging areas and may necessitate
ship- or barge-based clean-up operations.

Safe havens are sites where unloading and/ or stabilisation operations could be
carried out on a stricken vessel leaking oil with limited risk of fouling exten-
sive and sensitive shorelines. No safe havens has been proposed for the atlas



area. There are a number of sites that could potentially be considered for use
as safe havens, but the available information is insufficient (usually limited or
no soundings) to fully recommend them, and often sensitive shorelines are lo-
cated nearby. In these instances, reconnaissance at the time of the spill would
be required to determine their acceptability as safe havens. These locations
are identified in the text accompanying the map sheets as potential safe havens
but not shown on the map sheets.
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5 Users guide

The region covered by this atlas is the northern part of East Greenland from
71° to 81.5° N. Only the southernmost small part of the atlas area is included in
the municipal system of Greenland (Kommuneqarfik Sermersooq), while the
remaining and by far major part is made up by the National Park of North
and East Greenland. The offshore waters inside the EEZ (to the Icelandic and
Norwegian (Svalbard) border) are also included. The entire region is gener-
ally referred to as “the study region/area’, ‘the region covered by this atlas’,
or ‘the sensitivity mapping region’.

Offshore sensitivity information is given in Chapter 7. This information, cov-
ering the entire study area, is presented on one-page maps with an approxi-
mate scale of 1:5.5 million.

Detailed shoreline information is given in Chapter 8 on maps with a smaller
scale. The entire study area is covered by a total of 68 separate maps with a
scale of 1:250,000 (A4 size). The name of each map reflects the northern lati-
tude (degrees N) of the area covered, and the position of the area from west to
east. For example, the western-most map (map number 1) that covers the area
at 75° N, is named Map 7501E, and the next to the east is named Map 7502E.
Note that there are two rows for each latitudinal degree. Thus, the map to the
north of Map 7501E is at 75.5° N and is named Map 7551E.

In Chapter 8 there are two series of shoreline maps: Sensitivity Maps and
Physical Environment and Logistics Maps. The sensitivity maps are on the
left-hand side, and physical environment and logistics maps are on the right.
Descriptive text appears on the pages between these maps.

Appendix C offers a detailed insight into the parameters used in the sensitiv-
ity calculations and the data on which the analyses are based.

5.1 Shoreline and Offshore Sensitivity Maps

5.1.1 Sensitivity index and icons (animal and other symbols)

The shoreline zone in the study area has been divided into 264 shoreline seg-
ments, each approximately of 50 km (+/- 10 km) length, including islands and
archipelagos. The 50 km length threshold of segments has been chosen since
this value is used in the West Greenland atlas series, and thus gives compara-
ble methodology between the atlases. However, in some instances the lengths
of segments can be shorter or longer to preserve a cohesive uniformity of a
segment. This typically occurs in places where the combined shoreline length
of an island, or a cohesive archipelago group, is between 40 and 60 km.

The 264 shoreline segments are covered on 68 map pages and are numbered
consecutively from south to north. The numbers are given on the maps with
the nearest latitudinal degree south of it as prefix, along with an E indicating
the segment is part of the East Greenland atlas series, e.g. 75E_507 for shore-
line segment no. 507. Note that the segment numbering is continued from the
numbering of the segments in the atlas covering Southeast Greenland.

The offshore part of the study area has been divided into 18 offshore areas.
The boundaries of these areas are based on bathymetry, sea ice cover and bi-
odiversity, so the areas are relatively homogenous in relation to these three
features.



An oil spill sensitivity index value has been calculated for each of the 264

shoreline and 18 offshore areas based on:

i) abundance and sensitivity of selected species (or species groups),

ii) human use (mainly military presence, research, tourism and fishing/
hunting),

iif) potential oil residency (Oil Residency Index); on the shoreline based
mainly on wave exposure, substrate, yearly ice cover and slope of coast;
in offshore areas based on sea ice cover,

iv) presence of inhabited sites (towns/settlements and stations),

v) presence of archaeological sites (for shorelines only),

vi) presence of special status areas (protected areas).

The sensitivity index value for each of the 264 shoreline segments and 18 off-
shore areas is given on the opposite page to the corresponding map. All areas
are ranked as extreme, high, moderate, or low sensitivity areas, and a corre-
sponding colour code has been used. Detailed index value calculations for
each shoreline and offshore area are given in Appendix A and Appendix B,
respectively.

The importance of human use and the abundance of several species/species
groups in each of the shoreline and offshore areas have been rated on a scale
from 0 (no importance/abundance) to 5 (high importance/abundance) (see
map legend or Chapter 4.3 for a list of species/species groups included). If
human use or abundance of a particular species along a shoreline is rated > 2,
it is indicated on the shoreline sensitivity map with a black icon (and a letter
code) next to the shoreline area number. On the offshore maps, icons are only
shown for species occurrences and human uses rated > 3 to avoid cluttering
of the maps. Please note that similar icons in the offshore and the shoreline
sensitivity maps may cover different species/species groups (see Chapter 4.3,
Appendix C and the map legends in Chapters 7 and 8).

Blue icons (animal symbols) indicate site-specific species occurrences, for
example seabird breeding colonies or terrestrial haul-out sites for walrus.

In the description associated with a shoreline sensitivity map, all site-specific
species occurrences shown on the map are mentioned, as are non-site-specific
occurrences and human uses rated > 2. For a full list of what contributes to the
sensitivity of an individual shoreline segment, refer to Appendix A. In the de-
scription associated with an offshore sensitivity map, all species occurrences
and human uses are mentioned, regardless of rating. For full details on what
contributes to the sensitivity of an individual offshore area during a particular
season, refer to Appendix B.

5.1.2 Selected areas

To supplement the rather general mapping of shoreline sensitivity using the
50 km long shoreline segments, a number of small sensitive areas have been
selected (see also Chapter 4.4).

A total of 15 areas along the coast and within the fjords have been selected as
priority areas in the case of an oil spill situation. These areas are identified by
a hatched signature and a number with the prefix ‘S_E’ (for selected area East
Greenland). The basis for their selection is that, compared to the coastline in
general, they are:

i) of high value either environmentally or for human use,

if) sensitive to oil spills, and
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iif) of a size and form that may allow effective protection in an oil spill situa-
tion with a manageable amount of manpower and equipment.

See Appendix C, 12.7 for a short description of the 15 selected areas.
5.1.3 Season information

The offshore oil spill sensitivity is presented on seasonal maps, reflecting the
changes in sensitivity during winter (January-March), spring (April-May),
summer (June-August) and autumn (September-December). Seasonal occur-
rence of species and human resource use rated > 2 are presented via a tempo-
ral occurrence graph accompanying each shoreline sensitivity map.

5.2 Physical environment and logistics maps

5.2.1 Coast type descriptions

The shores in the study area are divided into eleven different shore types on
the physical environment and logistics maps in Chapter 8. Shore type defini-
tions are given in Table 3 and example photos of shore types in Figures 1-14.
See Appendix C, 12.6 for details on the shoreline classification.

5.2.2 Access

For each operational map, access information is provided to cover the follow-
ing topics:

Marine access: Navigational information, prevailing currents, tides, local ice
conditions, shoal hazards, identified anchorages and beach landing sites.

Marine access information is taken from the nautical charts for the area,
from the East Greenland Pilot (https://eng.gst.dk/media/2919625/ green-
land-pilot-sailing_directions-for-east-greenland_1st-edition_updated-to-
skr-32-2019.pdf), the Greenland Harbour Pilot (https://www.gronlandske-
havnelods.dk/?&lang=ENG), and from the corresponding descriptions in the
Arctic Pilot, Volume III, published by the British Admiralty.

See Appendix E for detailed information on the anchoring sites indicated with
icons on the physical environment and logistics maps. DCE and GINR take
no responsibility for the anchoring sites, neither in terms of their exact loca-
tion, nor in terms of their suitability. We urge users of the atlas only to view
the anchoring sites on the maps an indication, and to consult the detailed in-
formation in original sources (listed in Appendix E) if planning to use a site.

Air access: Size, surface and seasonality of airports/strips and heliports/pads
within the atlas area. Details can be found at https:/ /aim.naviair.dk/en/ and
by consulting Air Greenland.

See Appendix F for detailed information on the landing sites indicated with
icons on the physical environment and logistics maps. DCE and GINR take
no responsibility for the landing sites, neither in terms of their exact location,
nor in terms of their suitability. We urge users of the atlas only to view the
landings sites as an indication, and to consult appropriate authorities (e.g. Air
Greenland) and survey the area if planning to use a site.


https://eng.gst.dk/media/2919625/greenland-pilot-sailing_directions-for-east-greenland_1st-edition_updated-to-skr-32-2019.pdf
https://eng.gst.dk/media/2919625/greenland-pilot-sailing_directions-for-east-greenland_1st-edition_updated-to-skr-32-2019.pdf
https://eng.gst.dk/media/2919625/greenland-pilot-sailing_directions-for-east-greenland_1st-edition_updated-to-skr-32-2019.pdf
https://www.gronlandskehavnelods.dk/?&lang=ENG
https://www.gronlandskehavnelods.dk/?&lang=ENG
https://aim.naviair.dk/en/

Inhabited places: There are no civilian towns or settlements in the atlas area
and therefore very few logistical support points. However, two military out-
posts (Daneborg and Mestersvig) and a weather station (Danmarkshavn) are
manned throughout the year, and the research station at Zackenberg is open
during summer. All of these sites are indicated on the maps.

Table 3. Shore types in East Greenland between 60° N and 81.5° N.

Shore type

Characteristics

Rocky coast

Coast consisting of bedrock of varying morphology, elevation
and gradient.

8, — Narrow beach with coarse sediment consisting of boulders,
-% % cobbles and pebbles might occur.
@ o — The occurrence of abraded inter—tidal platforms is indicated
83 by the gradient.
@ 3 Archipelago — Several smaller islands, normally developed in solid rock.
(-% — Rocky coasts and pocket beaches might occur, but have
only been classified individually if the perimeter of the is-
land exceeds 6 kilometers.
Moraine — Shore consisting of unconsolidated glacial sediments.
E % — Narrow beach with coarse sediment consisting of boulders,
c S cobbles and pebbles might occur.
_qé T — The occurrence of abraded intertidal platforms are indicated
B3 by the gradient.
% 8 Alluvial fan — Shore consisting of alluvial fan.
g E — Narrow beach with sediment consisting of boulders, cob-
® g bles, pebbles, gravel and sand might occur.
g % — The occurrence of intertidal platforms is indicated by the
3 = gradient.
g 3] Talus — Shore consisting of talus (colluvial fan) of varying gradient.
6o — Narrow beach with coarse sediment consisting of boulders,
cobbles and pebbles might occur.
Beach — Long, linear depositional beaches of well-sorted sand,
5 gravel, pebbles, cobbles or boulders.
g *qc‘) — Beach ridge plains often occur landwards the beach.
.g __g Barrier beach — Coastal environment consisting of coastal barriers and la-
52 goons with beaches, dunes, salt marsh and tidal flats.
- o — Spits often occur near tidal inlets.
g5 — Wash—over fans might occur on barriers.
& g — Beaches consisting of well-sorted sand, gravel, pebbles or
cobbles.
‘S * Delta — Low gradient intertidal platform consisting of fluvial sedi-
E’ "qc: ments in front of a river valley.
° £ — Braided river channels often occur within the inter—tidal
g § zone.
8 o — Sediment normally fine—grained ranging from clay to fine
O sand.
o o
(-/C) o
Glacier coast — Occurrence of a glacier in the intertidal zone.
» Not classified — The shore has not been classified due to lack of information
2 (cloud cover, shadow, etc.).
O]

29



Examples of shorelines in Northeast Greenland

Figure 8. Low rocky coast alternating With sediment
beaches. Danmarkshavn. Photo: D. Boertmann.




Figure 11. Inshore waters covered with semi-permanent fast ice and
large tabular icebergs. Jokel Bugt. Photo: D. Boertmann.

Flgure 14. House ruins and other archaeological remains from former
settlements are 'common along‘the coasts of the region covered:by
the atlas..Kap Wardlaw. Photo:'D."Boertmann.

5.2.3 Potential safe havens

A safe haven is a site where unloading and/or stabilisation operations can be
carried out on a vessel leaking oil with limited impact on the environment.
Small bays and inlets which can be exclusion boomed and which are situated
in areas with low sensitive coasts qualify for such areas. No safe havens are
indicated on the map sheets, due to lack of navigation information. However,
in the text accompanying the physical environment and logistics maps, we
have mentioned a number of sites which may possibly be used as safe havens
after reconnaissance or consulting locals. It will be more feasible, at the time of
an incident, to investigate the use of such a nearby potential safe haven, rather
than searching for safe havens within the entire region. If only those areas that
unreservedly can be recommended for use as a safe haven were to be identi-
fied, the list would be short.
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5.2.4 Countermeasures

Countermeasure information is given for each map. Potential sites for boom-
ing and inshore containment lengths are indicated on the maps.

5.2.5 Topographic maps and nautical charts

The southern part of the study region (71°~75° N) is covered by 14 topograph-
ic maps at a scale of 1:250.000. The maps are named, from south to north:
7101,7102,710.3,720.1,7203.2,723.3,730.1,73 3.2,73 B.3,73 O 4,
740.1,740.2,740.3,74 04,75 D.1,75 .2 and 75 .3. These maps can be
downloaded for free at Kortforsyningen (Link). The website is currently only
available in Danish.

The region north to 77° 30" N is covered by a number of nautical charts: 2600
(1. 400,000), 2701, 2702, 2801 (all 1: 250,000), and 2730 and 2750 both with de-
tailed maps of anchor sites. These charts are available from Rosendahls-Schul-
tz Distribution (http:/ /www.kobsokort.dk/).


https://download.kortforsyningen.dk/
http://www.kobsokort.dk/

6 Summary information

6.1 The offshore area

The offshore area covered by this atlas is the western part of the Greenland
Sea within the Greenland EEZ. The East Greenland Current (EGC) is the most
prominent circulation feature in the Greenland Sea. The EGC flows southward
along the east coast of Greenland from the Fram Strait (79° N) to Kap Farvel
(60° N) and conveys cold water from the Polar Basin. The EGC is strongest
and most energetic along the continental shelf break. Warmer Atlantic water
from the West Spitsbergen Current flows westward into the atlas area and
forms the outer part of the EGC. Another important feature of the circula-
tion in the Greenland Sea is the Greenland Sea Eddy, centered in the western
Greenland Sea at 75° N (Figure 15).
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Figure 15. Schematic representation of the warm to cold water currents in the Greenland
Sea (from Havik et al. 2017). EGC = East Greenland Current, WSC West Spitsbergen
Current, RAC = Return Atlantic Current.
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6.2 Seaice

In the atlas area, several types of ice occur: Two types of sea ice - the fast ice
anchored at the coast and immobile, and the dynamic drift ice consisting of
floes of varying size and density. In addition, icebergs originating from calv-
ing glaciers are frequent along the coast in some areas.

Drift ice occurs throughout the region, with a maximum extension in March
and a minimum in September (Figure 17). In March, most of the region within
the continental shelf break is usually covered by sea ice, while in September
the ice is restricted to the northern part. The drift ice consists of several types
of ice of varying age (first year (or annual), second year, multiyear). It is trans-
ported south by the East Greenland Current along the coast and is usually

Land fast

sea ice

Probability
(%)
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Figure 16a. Probability of land fast sea ice cover from January to June based on mid-
month sea ice charts 2015-2019 from the Danish Meteorological Institute (Greenland_WA
dataset). In each pixel, the probability of fast ice cover is calculated as the number of
years out of five that the pixel was covered by a fast ice polygon on the mid-month ice
chart. The resolution is however very coarse and does not capture the detailed ice condi-
tions in smaller fjords.
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Figure 16b. Probability of land fast sea ice cover from July to December based on mid-
month sea ice charts 2015-2019 from the Danish Meteorological Institute (Greenland_WA
dataset). In each pixel, the probability of fast ice cover is calculated as the number of
years out of five that the pixel was covered by a fast ice polygon on the mid-month ice
chart. The resolution is however very coarse and does not capture the detailed ice condi-
tions in smaller fjords.

very dense and difficult to navigate, except during the summer months Au-
gust and September.

In recent decades, the sea ice cover of the northern hemisphere has been re-
duced in extent, duration and thickness, and its composition has also changed.
For example, the fraction of multiyear ice has decreased (Perovich et al. 2019).
This is also reflected in the sea ice of the region covered by this atlas; during
the past decade, some summers have had very light ice conditions.

For most of the year, fast ice covers the fjords and forms a shelf along the outer
coast (Figure 16a, b). The fjord ice usually disappears during July and August,
and the ice shelves along the outer coasts also melt annually. The fast ice cover
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Figure 17. Average monthly sea ice concentration 1979-2019 based on the dataset “Sea Ice Trends and Climatologies from SMMR and

SSM/I-SSMIS, Version 3” from National Snow & Ice Data Center (Stroeve & Meier 2018).
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is at its minimum in September. However, in some areas a stationary or semi-
permanent shelf made up from fast ice and consolidated drift ice is present
throughout the summer. The most prominent fast ice area is found between
Germania Land and Hovgaard @ (i.e. to south of the Northeast Water) and is
called the Norske Jer Barrier (Schneider & Budeus 1997). This ice area usu-
ally persists throughout the summer but has in recent decades proved less
stable (Sneed & Hamilton 2016).

Icebergs differ from sea ice since they originate from glaciers on land.
They are deep-drafted and with appreciable heights above sea level. They
pose a considerable hazard to navigation and offshore activities. In North-
east Greenland, the most prolific iceberg producers are the glaciers named
Nioghalvfjerdsbrae, Zachariae Isstrem and Storstremmen (see Figure 15). The
two former glaciers (located between 78° 00" N and 79° 30" N) mainly produce
large tabular icebergs, which are often trapped in the shore-fast sea ice and
only released during certain break-out years, when many icebergs can start
drifting (Dowdeswell et al. without year). The general movement of icebergs
from the Northeast Greenland glaciers is southwards along the coast, where
they are transported by the East Greenland Current.



6.3 Coastal zone geomorphology

The coasts of the atlas region are very diverse. Rocky shores made up from
bedrock, basalts or sedimentary rocks are frequent - in some parts tall and
steep - but talus slopes are also frequent (Table 4). In some areas, extensive
sedimentary coasts are found, for example at Hochstetter Forland, Shannon
and Germania Land (Figures 7, 8, 9 and 10); also, Kilen in the utmost north has
a low sedimentary coast (Figure 12). Large deltas with low banks of gravel,
sand and mud are numerous, while barrier islands and lagoons are few (Fig-
ures 10 and 12). At Nordostrundingen and in Antarctic Bugt there are long
coastlines covered by marine terminating glaciers producing no or very few
icebergs (Figure 6). Much more active glaciers producing icebergs are found
at many other coasts, especially in Jokel Bugt (Figure 14).

The total length of the coastline on the 1:250.000 scale base map is c. 12594 km
of which c. 1222 km is archipelagos and c. 11372 km is mainland coast and
larger islands. The distribution of segments on shore type and exposure cat-
egories, respectively, are given in Table 4. In terms of shoreline length, “‘Rocky
coast’ is the dominant shore type (53%), and ‘Protected” is the dominant ex-
posure class (31%). By length, the “Rocky coast” and “Archipelago” shore types
constitute 63.5% of the total investigated shoreline. Ca. 58% of the coast is
classified as ‘Protected” or ‘Semi-protected’, and around 65% as ‘inclined’. See
Appendix C, 12.3 for further details.

Table 4. Distribution of shore types by length on the 1:250.000 scale base map.

Shore type Km %
Rocky coast 6673 53
Archipelago 1222 9.7
Glacier coast 899 7.15
Moraine 456 3.6
Alluvial fan 538 4.3
Talus 2122 16.9
Beach 15 0.1
Barrier beach 163 1.3
Delta 502 4
Total 12595 100

6.4 Ecology of the area

Important marine ecological elements in the atlas area include polynyas along
the coast (Figure 15) and the shelf break in combination with the marginal ice
zone (MIZ). The most significant polynya is the Northeast Water to the north.
This is an important habitat for walrus, narwhal, bowhead whale and sea-
birds. There is another polynya between Shannon Island and Clavering Island
(sometimes referred to as the Sirius Water), which is also important for wal-
rus and seabirds. Along the shelf break, the primary production is relatively
high and here bowhead whales and seabirds congregate — the latter especially
in late summer and autumn. In the southernmost part of the atlas area, there
are large seabird breeding colonies associated with the polynya in the mouth
of Scoresby Sound (just to the south of the atlas region). Large concentrations
of harp seals and hooded seals whelp offshore on the drift ice in the southern
part of the atlas area in March and April (Figure 18).
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Figure 18. The potential and the actual whelping area in 2007 and 2008 for harp and hooded seals in the Greenland Sea. The
potential area is where the whelping has been recorded in recent decades (@igard et al. 2008, ICES 2019). The blue and green
polygons reflect the areas used in the offshore oil spill sensitivity analysis in the present atlas and the Southeast Greenland
atlas, respectively.
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Table 5. Information on selected marine mammals occurring in the atlas region.

Species Occurrence Main habitat Distribution National red list status
Polar bear whole year coasts, sea ice widespread vulnerable (VU)
Walrus whole year coasts, ice edges common in central near threatened (NT)
and offshore and northern part
Hooded seal spring and offshore and widespread, vulnerable (VU)
summer drift ice whelping localised
Bearded seal whole year coast and widespread least concern (LC)
sea ice
Harp seal mainly spring coasts, offshore widespread, least concern (LC)
and summer and sea ice whelping localised
Ringed seal whole year coasts and widespread least concern (LC)
sea ice
Bowhead whale whole year offshore and widepread vulnerable (VU)
drift ice
Minke whale summer offshore not common, east least concern (LC)
of the shelf break
Blue whale summer offshore not common, east vulnerable (VU)
of the shelf break
Fin whale summer offshore, mainly east widespread east least concern (LC)
of the shelf break of the shelf break
Humpback whale summer offshore widespread east least concern (LC)
of the shelf break
Killer whale summer offshore rare and mainly data deficient (DD)
east of the shelf break
Narwhal whole year fijords and bays in sum- widespread endangered (EN)
mer, offshore in winter
Sperm whale summer offshore not common, vulnerable (VU)
east off shelf
Northern bottlenose whale whole year? offshore not common, data deficient (DD)

east off shelf

6.4.1 Marine mammals

Table 5 gives an overview of the most important marine mammals occurring
in the atlas area.

The true seals are represented by four species: Bearded seals can be found in all
parts of the atlas area. They occur throughout the year and are usually associ-
ated to sea ice. Ringed seals are numerous throughout the region and especially
frequent in ice covered waters, both in fjords with fast ice and in the drift ice.
They occur year-round and whelp in liars on the ice. Harp seals are numer-
ous visitors in the open water season and along the sea ice margin to the east.
Hooded seals occur also in the open water season, but generally in lower num-
bers than the harp seals. The latter two species assemble in March-April on the
drift ice in the southern part of the region to give birth to their pups, and later in
June-July to moult (Figure 18). For details, see Boertmann et al. (2020a).

The walrus is one of the iconic species of the atlas region. Walruses assemble
on a few terrestrial haul-out sites in the central and northern part of the region
during summer, and the Northeast Water is a very important winter habitat
for the species. For more details see Boertmann et al. (2020a).

The polar bear is another iconic species of the region. Polar bears occur
throughout the region, on the coasts and in sea ice covered offshore areas. In
summer, when sea ice distribution is reduced, they concentrate in fjords and
other areas with glacier ice, where they can hunt seals on the ice. Females dig
out maternity dens in deep snowdrifts in late autumn. Here, they give birth
to their cubs in mid-winter, and they leave the den in March-April. For more
details see Boertmann et al. (2020a).
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The baleen whales in the area comprise the bowhead whale, present through-
out the year, and the summer visitors: minke whale, humpback whale, fin
whale and blue whale. These “summer whales” occur mainly along the shelf
break. The bowhead whale is associated to sea ice and occurs on the shelf and
along the shelf break throughout the region covered by the atlas. Concentra-
tions have been recorded in summer in the Northeast Water and in spring
over the shelf break between 76° and 78° N. For more details see Boertmann
et al. (2020a).

Among the toothed whales, the narwhal is treated separately in the atlas,
because it is resident within the region year-round, while the other toothed
whales are only summer visitors. These comprise sperm whale and northern
bottlenose whale, both occurring in the deep waters off the shelf. Killer whales
may occur everywhere in the offshore ice free areas, but are rarely recorded.
In summer, the narwhals occur mainly in the fjords, especially where there
are calving glaciers, and for example Dove Bugt is an important summer habi-
tat. In winter, the narwhals are assumed to stay in ice covered offshore waters
over the shelf break and in polynyas. In spring, they move towards the coast
and will assemble along ice edges, for example in fjord mouths. For more de-
tailed information on the toothed whales, see Boertmann et al. (2020a).

6.4.2 Seabirds

Table 6 gives information on selected seabird species from the atlas region.
Most of the seabirds are colonial breeders, and Figure 19a and 19b show the
distribution of the colonies of most of the species breeding in the region.

Table 6. Overview of the most important seabirds in the atlas area. b = breeding, s = summering (breeding elsewhere), w =
wintering, m = migrant visitor (spring and autumn), ¢ = coastal, o = offshore.

Species Occurrence Colonial Distribution Comment National red
list status
Red-throated diver s c widespread least concern
(LC)
Northern fulmar b/s/w X c&o widespread, breeding very locally least concern
(LC)
Common eider b/s/w X c widespread in coastal waters, spring con-  least concern
centrations here and there (LC)
King eider s c widespread, spring concentrations here least concern
and there (LC)
Long-tailed duck s c widespread least concern
(LC)
Red-breasted merganser s c only in south least concern
(LC)
Sabines gull b X c breeding in localised sites near threat-
ened (NT)
Glaucous gull b/w X c widespread least concern
(LC)
Black-legged kittiwake b/w X c&o few breeding sites vulnerable (VU)
Ivory gull b/w X c&o breeding very locally vulnerable (VU)
Arctic tern b X c widespread near threat-
ened (NT)
Thick-billed murre m X o] mainly east of shelf break vulnerable (VU)
Black guillemot b/w X c widespread least concern
(LC)
Little auk b/m/w X c&o breeding only in south, moulting concen-  least concern
trations on shelf (LC)
Atlantic puffin b/m/w X o) perhaps breeding very locally vulnerable (VU)
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Figure 19a. Location of seabird breeding colonies in the atlas region (Boertmann et al. 2014, 2020a, 2020b, Gilg et al. 2010).
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Figure 19b. Location of seabird breeding colonies in the atlas region (Boertmann et al. 2014, 2020a, 2020b, Gilg et al. 2010).
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Among the alcids only a few species breed in the atlas area: black guillemots,
which are found in the southern part and in few sites further north, and lit-
tle auk breeding only in the southernmost part (Liverpool Land coast), where
huge colonies are found in talus slopes. Thick billed murre does not breed
within the region, but occurs as migrant in spring and autumn, when birds
from the large population in Svalbard move along the shelf break to and from
winter quarters off southwest Greenland and Newfoundland. A few pairs of
Atlantic puffin may breed on an island in the Sirius Water polynya. In the
shoreline sensitivity calculations, the little auk colonies are treated separately
from the other alcid species, due to their exceptional colony sizes. For more
details see Boertmann et al. (2020a).

The non-alcid pursuit diving seabirds in this region include only the red-
throated diver (loon), which breeds at small lakes, but forages in shallow
coastal waters, and the red-breasted merganser, which occurs in the south-
ernmost part of the region. Before the breeding season, these species also as-
semble in open marine waters off the breeding lakes as the coasts become free
of ice.

The seaducks include common eider, king eider and long-tailed duck. Com-
mon eider nests in colonies widespread on small islands and on the coast. In
spring, large flock are found in the polynyas before open water occurs at the
breeding sites. King eiders nest inland, but assemble in the polynyas in spring
before the ice melts on the inland ponds. Long-tailed duck also breed inland,
and large flocks of moulting birds are found in sheltered bays and fjords in
late summer. For more details see Boertmann et al. (2020a).

Among the surface feeding seabirds, which find their food on or just below
the surface either by swimming or by shallow dives, black-legged kittiwake
and northern fulmar breed in a few places, mainly close to the polynyas. Arc-
tic tern colonies are numerous in the atlas area, especially in the southern part.
Glaucous gull colonies are also widespread, and their distribution mirrors
that of the terns with most colonies south of Jokel Bugt and a few colonies re-
lated to the Northeast Water. The region is important for the ivory gull, which
is an exclusively High Arctic bird. It breeds only in the northern part of the
region, but the birds disperse widely to find food (up to 500 km from the nest).
During migration large numbers of ivory gulls move through the region. The
region also supports an important breeding population of Sabine’s gulls, with
the largest colonies clustered around the Northeast Water. For more details
see Boertmann et al. (2020a).

Almost all the seabirds leave the atlas area for the winter. However, Norwe-
gian tracking studies indicate that some seabirds may winter in ice free off-
shore waters in the southern part of the region (Link).

6.4.3 Fish

The knowledge on fish in the atlas area is limited and the few studies con-
ducted are referred to in Boertmann et al. (2020a). Most of the fish are demer-
sal. However, Polar cod, which is associated to the sea ice, is an important pe-
lagic fish in the area, as it serves as a keystone species in the marine food web.
Commercial fishery for herring and mackerel takes place in the southeastern-
most part of the atlas region during summer, but not every year.
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6.4.4 Benthic organisms

The seabed has a highly diverse fauna, and during the Strategic Environmen-
tal Study Program for Northeast Greenland, areas covered with soft corals
were located on the shelf break (Boertmann et al. 2020a). However, the knowl-
edge on the general distribution and abundance of such organisms in the re-
gion is too fragmentary to include.

6.5 Archaeological and historic sites

There are many archaeological sites in the region; from two different Palaeo-
Inuit cultures and from the later Thule culture. The people of the Thule cul-
ture disappeared during the late 1800s. There are also several historic sites,
mainly comprised of trapper stations and huts, expedition houses and a few
remains from World War II. In total, 490 archaeological and historic sites list-
ed in the Nunniffiit database (Greenland Archive of Antiquities) at Greenland
National Museum & Archives are included in the maps and sensitivity calcu-
lations of the atlas. See Appendix C, 12.8 for details.

6.6 Human use

There is no permanent civilian human population living in the region cov-
ered by this atlas, and therefore very little human use. Two military outposts
(Daneborg and Mestersvig) and a weather station (Danmarkshavn) are the
only sites, which are manned throughout the year. In addition, there is a re-
search station at Zackenberg, typically open from May to September. Inhab-
itants from the town of Ittoqqortoormiit south of the atlas area occasionally
perform hunting trips along the Liverpool Land coast, but they rarely venture
north of Carlsberg Fjord (Flora et al. 2019; 2020). A little tourism takes place,
mainly by means of cruise ships visiting selected sites along the coasts during
summer. See Appendix C, 12.5 for more information on human use.

6.7 Areas of extreme and high sensitivity

Figure 20 gives an overview of the shoreline segments and their sensitivity to
marine oil spills. In total, there are 86 segments of extreme sensitivity and 54
of high sensitivity. In addition, 15 so-called “selected areas” have been identi-
fied as priority areas in case of an oil spill, due to a high environmental value
and sensitivity, and a manageable size and form, which may allow effective
protection in an oil spill situation. The areas with the highest concentration
of extreme and high sensitivity segments are adjacent to the Northeast Water
and Sirius Water polynyas, Dove Bugt, the inner parts of Kong Oscars Fjord
and the coast of Liverpool Land.
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Figure 20. The sensitivity of the entire coastline of the study region and the so-called “selected areas”.
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7 Offshore sensitivity

In this chapter, operational oil spill sensitivity maps for the offshore region
covered by the atlas are presented on a scale of 1:5.500.000 (Figures 23-26).
The offshore parts of the atlas have been split into smaller areas based on
bathymetry, sea ice cover and biodiversity. For each season (winter, spring,
summer, autumn) and area (OS_18-35), an oil spill sensitivity ranking is pro-
vided by color (low, moderate, high, extreme), and the resources contributing
most to the sensitivity are indicated with icons (resources with relative abun-
dance values 2 3). Along with the seasonal maps, short environmental de-
scriptions are provided for each offshore area, including relative abundance
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Figure 21a. Oil spill sensitivity scores (S) of offshore areas in all of East Greenland during winter and spring. Each offshore area

is shown with its id number.
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values for species occurrences and human use (scale 1-5). The seasonal sen-
sitivity values of the areas, and their ranking, are also given in tables (Tables
7-10). For a more detailed listing of all parameter values used in the sensitivity
calculation, see Appendix B.

When interpreting the operational offshore maps, it is important to keep in
mind that the sensitivity ranking of areas into the categories extreme, high,
moderate, and low is scale dependent. Thus, each area is ranked only in com-
parison with areas that intersect a buffer with a radius of 250 km around the
area being ranked (see Appendix C, 12.6 for details). This was done to ensure
that the sensitivity ranking captures local differences in sensitivity and is not
dominated by large-scale patterns, e.g. latitudinal biodiversity gradients. As
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Figure 21b. Oil spill sensitivity index scores (S) of offshore areas in all of East Greenland during summer and autumn. Each
offshore area is shown with its id number.
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such, the operational offshore maps reflect oil spill sensitivity on a spatial
scale of 500-1000 km. However, should an oil spill affect an area, which is
larger than this (e.g. as a consequence of oil drift along the East Greenland
Current), we also provide seasonal overview maps of the un-ranked sensitiv-
ity values of offshore areas in all of East Greenland in Figures 21a and 21b.
The color-coding used in these maps can be seen as a relative sensitivity rank-
ing on an East Greenland scale.

7.1  Offshore sensitivity summary

Seen across all offshore areas covered by the current atlas (OS_18-35), the
analysis indicates that spring and summer are the most sensitive seasons of
the year (Tables 5 and 6). This is no surprise, as these are the seasons with
highest biological activity.

Table 5. Average sensitivity of offshore areas per season.

Season Average sensitivity of offshore areas
Winter 68
Spring 106
Summer 106
Autumn 95

Within the 18 individual offshore areas, the sensitivity also varies seasonally.
Table 6 lists the most sensitive season per area.

Table 6. The most sensitive season in the different offshore areas.

Area Most sensitive Sensitivity value in Average sensitivity
season most sensitive season across seasons

0OS_18 Summer 125 88
OS_19 Summer 136 104

0OS 20 Summer 108 86
0S_21 Spring 125 85

OS 22 Spring 68 51

OS 23 Summer 158 111
0S_24 Spring 148 110

OS 25 Spring 114 87

OS 26 Winter 68 44

OS 27 Summer 156 119

OS 28 Summer/Autumn 108 93

OS 29 Spring 105 84

0OS _30 Summer 137 99

OS 31 Summer 103 87
OS_32 Spring 130 94
OS_33 Summer 202 168
0S_34 Spring 116 101

OS 35 Summer 95 77




7.2 Legend to offshore sensitivity maps
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7.3 Offshore sensitivity, winter (January-March)

Environmental description (Figure 22)

Offshore area 18 (OS_18): Human use (2): close proximity to Mestersvig (per-
manently manned military outpost). Species occurrence: If (3): sea ice associ-
ated fauna, e.g. polar cod. Pb (1): polar bear. Se (1): bearded seal, harp seal
and ringed seal.

Offshore area 19 (OS_19): Human use (2): area occasionally used by inhabitants
from Ittoqqortoormiit during Mar-Sep for hunting, fishing and recreational
activities. Species occurrence: If (3): sea ice associated fauna, e.g. polar cod. Se
(2): bearded seal, harp seal, hooded seal and ringed seal. Ws (2): whelping
hooded seals in March in the eastern part of the area. Pb (1): polar bear.

Offshore area 20 (OS_20): Human use (0): no significant human use recorded
in this area. Species occurrence: If (3): sea ice associated fauna, e.g. polar cod.
Se (3): bearded seal, harp seal, hooded seal and ringed seal. Ws (2): whelping
hooded seals in March in the eastern part of the area. Pb (1): polar bear.

Offshore area 21 (OS_21): Human use (0): no significant human use recorded
in this area. Species occurrence: If (3): sea ice associated fauna, e.g. polar cod.
Se (3): bearded seal, harp seal, hooded seal and ringed seal. Ws (3): whelping
hooded seals in March. Nw (2): narwhal. Al (1): black guillemot, little auk. Bw
(1): wintering bowhead whale. Ow (1): northern bottlenose whale and sperm
whale. Pb (1): polar bear. Sf (1): northern fulmar. Wa (1): walrus.

Offshore area 22 (OS_22): Human use (0): no significant human use recorded
in this season. Species occurrence: Ws (3): whelping hooded seals in March, es-
pecially in the western part of the area. Al (2): wintering little auk, thick-billed
murre and black guillemot. If (2): sea ice associated fauna, e.g. polar cod. Nw
(1): narwhal. Ow (1): northern bottlenose whale and sperm whale. Pb (1): po-
lar bear. Se (1): harp seal and hooded seal. Sf (1): northern fulmar.
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Figure 22. Oil spill sensitivity ranking of offshore areas during winter (January-March).
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Offshore area 23 (OS_23): Human use (2): close proximity to Daneborg (Sirius
Patrol HQ) and Zackenberg (research station). Species occurrence: If (3): sea ice
associated fauna, e.g. polar cod. Pb (2): polar bear. Se (1): bearded seal, harp
seal and ringed seal.

Offshore area 24 (OS_24): Human use (0): no significant human use recorded
in this area. Species occurrence: If (3): sea ice associated fauna, e.g. polar cod. Se
(3): bearded seal, harp seal, hooded seal and ringed seal. Wa (3): walrus. Ws (2):
whelping hooded seals in March in the eastern part of the area. Pb (1): polar bear.

Offshore area 25 (OS_25): Human use (0): no significant human use recorded
in this area. Species occurrence: If (3): sea ice associated fauna, e.g. polar cod.
Nw (3): narwhal. Se (3): bearded seal, harp, hooded seal and ringed seal. Ws
(3): whelping hooded seals in March. Pb (2): polar bear. Wa (2): walrus. Al
(1): wintering little auk and black guillemot. Bw (1): bowhead whale. Ow (1):
northern bottlenose whale and sperm whale.

Offshore area 26 (OS_26): Human use (0): no significant human use recorded
in this area. Species occurrence: If (2): sea ice associated fauna, e.g. polar cod.
Nw (2): narwhal. Pb (2): polar bear. Se (2): harp seal and hooded seal. Ws (2):
whelping hooded seals in March in southwestern part of area. Al (1): winter-
ing little auk and black guillemot. Bw (1): bowhead whale. Ow (1): northern
bottlenose whale and sperm whale. Sf (1): northern fulmar.

Offshore area 27 (OS_27): Human use (2): close proximity to Danmarkshavn
(permanently manned weather station). Species occurrence: Pb (5): polar bear. If
(3): sea ice associated fauna, e.g. polar cod. Se (1): bearded seal and ringed seal.

Offshore area 28 (OS_28): Human use (0): no significant human use recorded
in this area. Species occurrence: If (3): sea ice associated fauna, e.g. polar cod.
Se (3): bearded seal, harp seal, hooded seal and ringed seal. Pb (2): polar bear.
Al (1): wintering black guillemot. Ws (1): whelping hooded seals in March in
the southern part of the area.

Offshore area 29 (OS_29): Human use (0): no significant human use recorded
in this season. Species occurrence: Bw (4): bowhead whale. Nw (3): narwhal. Pb
(3): polar bear. If (2): sea ice associated fauna, e.g. polar cod. Wa (2): walrus.
Al (1): wintering little auk. Se (1): bearded seal, harp seal, hooded seal and
ringed seal.

Offshore area 30 (OS_30): Human use (0): no significant human use recorded
in this season. Species occurrence: Pb (5): polar bear. If (3): sea ice associated
fauna, e.g. polar cod. Se (1): bearded seal and ringed seal.

Offshore area 31 (OS_31): Human use (0): no significant human use recorded in
this area. Species occurrence: Pb (5): polar bear. If (3): sea ice associated fauna,
e.g. polar cod. Nw (1): narwhal. Se (1): bearded seal, harp seal, hooded seal
and ringed seal.

Offshore area 32 (OS_32): Human use (0): no significant human use recorded
in this season. Species occurrence: Bw (5): bowhead whale. Pb (5): polar bear. If
(3): sea ice associated fauna, e.g. polar cod. Nw (3): narwhal. Se (1): bearded
seal, harp seal, hooded seal and ringed seal. Wa (1): walrus.

Offshore area 33 (OS_33): Human use (0): no significant human use recorded
in this season. Species occurrence: Bw (5): bowhead whale (important winter
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habitat). Pb (5): polar bear. Wa (5): walrus (important winter habitat). If (3):
sea ice associated fauna, e.g. polar cod. Nw (2): narwhal. Se (2): bearded seal
and ringed seal.

Offshore area 34 (OS_34): Human use (0): no significant human use recorded in
this area. Species occurrence: Bw (5): bowhead whale. Pb (5): polar bear. If (3):
sea ice associated fauna, e.g. polar cod. Nw (2): narwhal. Se (1): bearded seal
and ringed seal. Wa (1): walrus.

Offshore area 35 (OS_35): Human use (0): no significant human use recorded in
this area. Species occurrence: Pb (5): polar bear. Bw (3): important winter habi-
tat for bowhead whale. If (3): sea ice associated fauna, e.g. polar cod. Nw (1):
narwhal. Se (1): harp seal and ringed seal.

Table 7. Offshore sensitivity during winter.

Area Sensitivity value Ranking
0S_18 50 Low
OS 19 56 Moderate
0OS 20 59 Moderate
OS_ 21 81 Extreme
0S_22 66 High
0S_23 54 Low
0S_24 68 High
OS_25 88 Extreme
0S_26 68 High
0S_27 69 High
OS 28 61 Moderate
0S_29 68 High
0S_30 57 Low
0S_31 53 Low
0S_32 75 High
OS 33 113 Extreme
0OS_34 79 Extreme
OS_35 60 Moderate

7.4 Offshore sensitivity, spring (April-May)

Environmental description (Figure 23)

Offshore area 18 (OS_18): Human use (2): close proximity to Mestersvig (per-
manently manned military outpost). Species occurrence: If (5): sea ice associat-
ed fauna, e.g. polar cod. Pb (1): polar bear. Sd (1): spring migrating common
eiders. Se (1): bearded seal and ringed seal.

Offshore area 19 (OS_19): Human use (2): area occasionally used by inhabit-
ants from Ittoqqortoormiit during Mar-Sep for hunting, fishing and recrea-
tional activities. Species occurrence: Al (5): spring migrating black guillemot,
little auk and thick-billed murre. If (5): sea ice associated fauna, e.g. polar
cod. Ws (3): whelping harp and hooded seals in eastern part of area. Se (2):
bearded seal, harp seal, hooded seal and ringed seal. Bw (1): bowhead whale.
Ig (1): spring migrating ivory gulls. Nw (1): narwhal. Pb (1): polar bear. Sd
(1): spring migrating common eiders. Sf (1): spring migrating glaucous gulls.
Wa (1): walrus.
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Figure 23. Oil spill sensitivity ranking of offshore areas during spring (April-May).
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Offshore area 20 (OS_20): Human use (0): no significant human use recorded in
this area. Species occurrence: If (5): sea ice associated fauna, e.g. polar cod. Ws
(4): whelping harp and hooded seals in eastern part of area. Nw (2): narwhal.
Se (2): bearded seal, harp seal, hooded seal and ringed seal. Al (1): spring mi-
grating little auks. Bw (1): bowhead whale. Ig (1): spring migrating ivory gull.
Pb (1): polar bear. Sf (1): spring migrating glaucous gulls. Wa (1): walrus.

Offshore area 21 (OS_21): Human use (0): no significant human use recorded
in this area. Species occurrence: If (5): sea ice associated fauna, e.g. polar cod.
Se (5): bearded seal, harp seal, hooded seal and ringed seal. Ws (5): whelp-
ing harp and hooded seals. Nw (3): narwhal. Al (2): spring migrating little
auk and thick-billed murres. Bw (2): blue whale, bowhead whale, fin whale,
humpback whale and minke whale. Ig (1): spring migrating ivory gulls. Ow
(1): northern bottlenose whale and sperm whale and white-beaked dolphin.
Pb (1): polar bear. Sf (1): spring migrating glaucous gull and northern fulmar.
Wa (1): walrus.

Offshore area 22 (OS_22): Human use (0): no significant human use recorded in
this season. Species occurrence: Ws (5): whelping harp and hooded seals. Se (3):
harp seal and hooded seal. Al (2): spring migrating little auk and thick-billed
murre. If (2): sea ice associated fauna, e.g. polar cod. Bw (1): blue whale, bow-
head whale, fin whale, humpback whale and minke whale. Nw (1): narwhal.
Ow (1): northern bottlenose whale and sperm whale and white-beaked dol-
phin. Pb (1): polar bear. Sf (1): spring migrating northern fulmars.

Offshore area 23 (OS_23): Human use (2): close proximity to Daneborg (Sirius
Patrol HQ) and Zackenberg (research station). Species occurrence: If (5): sea ice
associated fauna, e.g. polar cod. Sd (4): spring migrating common eider and
king eider. Bw (1): bowhead whale. Pb (1): polar bear. Se (1): bearded seal and
ringed seal. Wa (1): walrus.

Offshore area 24 (OS_24): Human use (0): no significant human use recorded
in this area. Species occurrence: If (5): sea ice associated fauna, e.g. polar cod.
Wa (5): walrus. Sd (4): spring migrating common eider and king eider. Ws (4):
whelping harp and hooded seals. Al (2): spring migrating black guillemot and
little auk. Nw (2): narwhal. Se (2): bearded seal, harp seal, hooded seal and
ringed seal. Bw (1): bowhead whale. Ig (1): spring migrating ivory gulls. Pb
(1): polar bear. Sf (1): spring migrating glaucous gulls.

Offshore area 25 (OS_25): Human use (0): no significant human use recorded
in this area. Species occurrence: If (5): sea ice associated fauna, e.g. polar cod.
Se (4): bearded seal, harp seal, hooded seal and ringed seal. Ws (4): whelping
harp and hooded seals. Nw (3): narwhal. Bw (2): blue whale, bowhead whale,
fin whale, humpback whale and minke whale. Pb (2): polar bear. Wa (2): wal-
rus. Al (1): spring migrating little auks. Ig (1): spring migrating ivory gulls.
Ow (1): northern bottlenose whale and sperm whale.

Offshore area 26 (OS_26): Human use (0): no significant human use recorded
in this area. Species occurrence: Bw (5): blue whale, bowhead whale, fin whale,
humpback whale and minke whale. Ws (3): whelping harp and hooded seals
in southwestern part of area. Al (2): spring migrating little auks. Se (2): harp
seal and hooded seal. If (1): sea ice associated fauna, e.g. polar cod. Ig (1):
spring migrating ivory gulls. Nw (1): narwhal. Ow (1): northern bottlenose
whale and sperm whale. Pb (1): polar bear. Sf (1): spring migrating northern
fulmars.



Offshore area 27 (OS_27): Human use (2): close proximity to Danmarkshavn
(permanently manned weather station). Species occurrence: If (5): sea ice asso-
ciated fauna, e.g. polar cod. Pb (5): polar bear. Wa (2): walrus. Al (1): spring
migrating black guillemots. Bw (1): bowhead whale. Ig (1): spring migrating
ivory gulls. Sd (1): spring migrating common eider and king eider. Se (1):
bearded seal, hooded seal and ringed seal.

Offshore area 28 (OS_28): Human use (0): no significant human use recorded in
this area. Species occurrence: If (5): sea ice associated fauna, e.g. polar cod. Pb
(3): polar bear. Nw (2): narwhal. Ws (2): Whelping harp and hooded seals in
southern part of area. Al (1): black guillemot. Bw (1): bowhead whale. Ig (1):
spring migrating ivory gulls. Se (1): bearded seal, harp seal, hooded seal and
ringed seal. Sf (1): glaucous gull.

Offshore area 29 (0S_29): Human use (1): Occasional tourist cruises during
spring to spot bowhead whales in May-Jun. Species occurrence: Bw (5): spring
concentration of bowhead whales. If (4): sea ice associated fauna, e.g. polar
cod. Nw (4): narwhal. Ig (3): ivory gull. Pb (2): polar bear. Wa (2): walrus. Al
(1): spring migrating little auks. Ow (1): sperm whale. Se (1): bearded seal,
hooded seal and ringed seal. Sf (1): spring migrating northern fulmars.

Offshore area 30 (OS_30): Human use (0): no significant human use recorded
in this season. Species occurrence: If (5): sea ice associated fauna, e.g. polar cod.
Pb (5): polar bear. Se (2): bearded seal, hooded seal and ringed seal. Al (1):
spring migrating black guillemots. Bw (1): bowhead whale. Ig (1): spring mi-
grating ivory gulls.

Offshore area 31 (OS_31): Human use (0): no significant human use recorded in
this area. Species occurrence: If (5): sea ice associated fauna, e.g. polar cod. Pb
(5): polar bear. Bw (2): bowhead whale. Ig (2): spring migrating ivory gulls.
Nw (2): narwhal. Al (1): spring migrating black guillemots. Se (1): bearded
seal, hooded seal and ringed seal. Sf (1): spring migrating northern fulmars.

Offshore area 32 (OS_32): Human use (1): Occasional tourist cruises during
spring to spot bowhead whales in May-Jun. Species occurrence: Bw (5): blue
whale, bowhead whale (spring concentration), fin whale, humpback whale
and minke whale. If (5): sea ice associated fauna, e.g. polar cod. Pb (5): polar
bear. Nw (4): narwhal. Sf (3): spring migrating northern fulmars. Wa (3): wal-
rus. Ig (2): spring migrating ivory gulls. Al (1): spring migrating little auks. Se
(1): bearded seal, hooded seal and ringed seal.

Offshore area 33 (OS_33): Human use (0): no significant human use recorded
in this season. Species occurrence: Bw (5): bowhead whale (concentration area).
If (5): sea ice associated fauna, e.g. polar cod. Pb (5): polar bear. Sd (5): spring
migrating common eiders and king eiders. Wa (5): walrus (concentration
area). Ig (4): ivory gull. Nw (3): narwhal. Se (3): bearded seal, hooded seal and
ringed seal. Al (1): black guillemot. Sf (1): glaucous gull and northern fulmar.

Offshore area 34 (OS_34): Human use (0): no significant human use recorded in
this area. Species occurrence: If (5): sea ice associated fauna, e.g. polar cod. Pb
(5): polar bear. Bw (4): bowhead whale. Nw (3): narwhal. Ig (2): spring migrat-
ing ivory gulls. Wa (2): walrus. Al (1): spring migrating black guillemots. Se
(1): bearded seal, hooded seal and ringed seal. Sf (1): spring migrating glau-
cous gull and northern fulmar.
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Offshore area 35 (OS_35): Human use (0): no significant human use recorded in
this area. Species occurrence: If (5): sea ice associated fauna, e.g. polar cod. Pb
(5): polar bear. Bw (4): bowhead whale. Ig (2): spring migrating ivory gulls.
Nw (2): narwhal. Se (1): ringed seal. Sf (1): northern fulmar.

Table 8. Offshore sensitivity during spring.

Area Sensitivity value Ranking
0S_18 65 Low
0S_19 129 High
0S_20 103 High
0S_21 125 High
OS 22 68 Moderate
OS 23 89 Moderate
OS 24 148 Extreme
0S_25 114 High
0S_26 48 Low
0S_27 106 High
OS 28 94 Moderate
0S_29 105 High
0S_30 84 Low
0OS 31 93 Moderate
OS_32 130 Extreme
OS_33 192 Extreme
0S_34 116 High
OS 35 91 Moderate

7.5 Offshore sensitivity, summer (June-Auqust)

Environmental description (Figure 24)

Offshore area 18 (OS_18): Human use (2): area bordering the National Park in
North and East Greenland with occasional tourist cruises, expeditions and sci-
entific activities in coastal areas. Close proximity to Mestersvig (permanently
manned military outpost). Species occurrence: If (5): sea ice associated fauna,
e.g. polar cod. Nw (3): narwhal. Sd (3): breeding and moulting common ei-
ders. Al (2): breeding black guillemot and foraging little auks. Pd (2): breeding
red-throated divers. Sf (2): breeding Arctic tern, glaucous gull, lesser black-
backed gull, northern fulmar, and Sabine’s gull. Bw (1): bowhead whale. Pb
(1): polar bear. Se (1): bearded seal, harp seal and ringed seal. Wa (1): walrus.

Offshore area 19 (OS_19): Human use (2): area occasionally used by inhabitants
from Ittoqqortoormiit during Mar-Sep for hunting, fishing and recreational
activities. Species occurrence: Al (5): breeding black guillemots and little auks.
If (5): sea ice associated fauna, e.g. polar cod. Se (3): bearded seal, harp seal,
hooded seal and ringed seal. Ws (3): moulting hooded seals in Jun-Jul in the
eastern part of the area. Pd (2): breeding red-throated diver. Sf (2): breeding
black-legged kittiwake, glaucous gull and northern fulmar. Bw (1): bowhead
whale. Nw (1): narwhal. Pb (1): polar bear. Wa (1): walrus.

Offshore area 20 (OS_20): Human use (0): no significant human use recorded
in this area. Species occurrence: If (5): sea ice associated fauna, e.g. polar cod.
Se (3): bearded seal, harp seal, hooded seal and ringed seal. Ws (3): moulting
hooded seals in Jun-Jul in the eastern part of the area. Al (2): foraging little
auks and thick-billed murres. Bw (2): bowhead whale. Nw (2): narwhal. Wa
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(2): walrus. Pb (1): polar bear. Sf (1): breeding and summering Arctic tern,
black-legged kittiwake, glaucous gull, northern fulmar and Sabine’s gull.

Offshore area 21 (OS_21): Human use (0): no significant human use recorded
in this area. Species occurrence: Bw (4): blue whale, bowhead whale, fin whale,
humpback whale and minke whale. Ws (3): moulting hooded seals in Jun-Jul.
Al (2): summering little auk and thick-billed murre. If (2): sea ice associated
fauna, e.g. polar cod. Ow (2): killer whale, northern bottlenose whale, sperm
whale, and white-beaked dolphin. Se (2): bearded seal, harp seal, hooded seal
and ringed seal. Nw (1): narwhal. Pb (1): polar bear. Sf (1): summering black-
legged kittiwake and northern fulmar. Wa (1): walrus.

Offshore area 22 (OS_22): Human use (1): commercial fishery for herring and
mackerel in Jun-Sep. Species occurrence: Al (3): summering and moulting lit-
tle auk and thick-billed murre. Pf (2): Fishery data suggest presence of mack-
erel and herring (some years). Bw (1): blue whale, bowhead whale, fin whale,
humpback whale and minke whale. Nw (1): narwhal. Ow (1): killer whale,
northern bottlenose whale, sperm whale and white-beaked dolphin. Se (1):
harp seal and hooded seal. Sf (1): summering northern fulmar. Ws (1): moult-
ing hooded seals in Jun-Jul.

Offshore area 23 (OS_23): Human use (2): area bordering the National Park in
North and East Greenland with occasional tourist cruises, expeditions and
scientific activities in coastal areas. Close proximity to Daneborg (Sirius Patrol
HQ) and Zackenberg (research station). Species occurrence: If (5): sea ice associ-
ated fauna, e.g. polar cod. Sd (5): breeding and moulting common eider and
king eider. Wa (5): important summer habitat for walrus. Nw (3): narwhal. Al
(2): black guillemot. Pb (2): polar bear. Pd (2): breeding red-throated divers.
Sf (2): breeding and summering Arctic tern, black-legged kittiwake, glaucous
gull, northern fulmar and Sabine’s gull. Bw (1): bowhead whale. Se (1): beard-
ed seal, harp seal and ringed seal.

Offshore area 24 (OS_24): Human use (0): no significant human use recorded in
this area. Species occurrence: If (5): sea ice associated fauna, e.g. polar cod. Wa
(4): walrus. Al (3): breeding black guillemots. Se (3): bearded seal, harp seal,
hooded seal and ringed seal. Pb (2): polar bear. Sf (2): breeding and summer-
ing Arctic tern, black-legged kittiwake, glaucous gull, northern fulmar and
Sabine’s gull. Ws (2): moulting hooded seals in Jun-Jul in the eastern part
of the area. Bw (1): bowhead whale. Nw (1): narwhal. Sd (1): breeding and
moulting common eider and king eider.

Offshore area 25 (OS_25): Human use (0): no significant human use recorded
in this area. Species occurrence: Bw (5): blue whale, bowhead whale, fin whale,
humpback whale and minke whale. Al (2): summering and moulting little
auks. If (2): sea ice associated fauna, e.g. polar cod. Ws (2): moulting hooded
seals in Jun-Jul. Nw (1): narwhal. Ow (1): killer whale, northern bottlenose
whale and sperm whale. Pb (1): polar bear. Se (1): bearded seal, harp seal,
hooded seal and ringed seal. Sf (1): summering black-legged kittiwake and
northern fulmar. Wa (1): walrus.

Offshore area 26 (OS_26): Human use (0): no significant human use recorded in
this area. Species occurrence: Al (2): summering and moulting little auks. Bw (2):
blue whale, bowhead whale, fin whale, humpback whale and minke whale.
Nw (1): narwhal. Ow (1): killer whale, northern bottlenose whale and sperm
whale. Se (1): harp seal and hooded seal. Sf (1): summering northern fulmars.
Ws (1): moulting hooded seals in Jun-Jul in the southwestern part of the area.



Offshore area 27 (OS_27): Human use (2): area bordering the National Park in
North and East Greenland with occasional tourist cruises (especially in Dove
Bugt), expeditions and scientific activities in coastal areas. Close proximity to
Danmarkshavn (permanently manned weather station). Species occurrence: 1f
(5): sea ice associated fauna, e.g. polar cod. Nw (5): important summer habitat
for narwhal. Pb (5): polar bear. Wa (5): important summer habitat for walrus.
Sd (4): breeding and moulting common eiders. Sf (2): breeding and summer-
ing Arctic tern, black-legged kittiwake, glaucous gull, northern fulmar and
Sabine’s gull. Al (1): breeding black guillemot. Bw (1): bowhead whale. Se (1):
bearded seal, harp seal, hooded seal and ringed seal.

Offshore area 28 (OS_28): Human use (0): no significant human use recorded
in this area. Species occurrence: If (5): sea ice associated fauna, e.g. polar cod.
Bw (3): bowhead whale. Pb (3): polar bear. Wa (3): walrus. Nw (2): narwhal.
Se (2): bearded seal, harp seal, hooded seal and ringed seal. Al (1): summering
and moulting little auks. Ig (1): foraging ivory gulls. Sf (1): summering black-
legged kittiwake and northern fulmar. Ws (1): moulting hooded seals in Jun-
Jul in the southernmost part of the area.

Offshore area 29 (OS_29): Human use (1): occasional tourist cruises during May-
Jun to spot bowhead whales. Species occurrence: Bw (5): blue whale, bowhead
whale (important concentration area), fin whale, humpback whale and minke
whale. If (3): sea ice associated fauna, e.g. polar cod. Al (2): summering and
moulting little auks. Ig (1): foraging ivory gulls. Nw (1): narwhal. Ow (1): killer
whale and sperm whale. Pb (1): polar bear. Se (1): bearded seal, harp seal, hood-
ed seal and ringed seal. Sf (1): summering northern fulmar. Wa (1): walrus.

Offshore area 30 (OS_30): Human use (1): area bordering the National Park in
North and East Greenland with occasional tourist cruises, expeditions and
scientific activities in coastal areas. Species occurrence: If (5): sea ice associated
fauna, e.g. polar cod. Ig (5): breeding ivory gulls. Wa (5): important summer
area for walrus to the north. Nw (4): important summer area for narwhal to
the north. Pb (3): polar bear. Se (2): bearded seal, harp seal, hooded seal and
ringed seal. Al (1): breeding black guillemots. Bw (1): bowhead whale. Sf (1):
breeding Arctic tern, black-legged kittiwake, glaucous gull, northern fulmar
and Sabine’s gull.

Offshore area 31 (OS_31): Human use (0): no significant human use recorded
in this area. Species occurrence: If (5): sea ice associated fauna, e.g. polar cod.
Bw (4): important summer habitat for bowhead whale. Pb (3): polar bear. Wa
(3): walrus. Nw (2): narwhal. Se (2): bearded seal, harp seal, hooded seal and
ringed seal. Sf (2): foraging northern fulmars. Al (1): summering little auk. Ig
(1): foraging ivory gulls.

Offshore area 32 (OS_32): Human use (1): occasional tourist cruises during
May-Jun to bowhead whale concentration area. Species occurrence: If (5): sea
ice associated fauna, e.g. polar cod. Bw (4): blue whale, bowhead whale (im-
portant concentration area), fin whale, humpback whale and minke whale.
Wa (2): walrus. Al (1): summering and moulting little auks. Ig (1): foraging
ivory gulls. Nw (1): narwhal. Ow (1): killer whale and sperm whale. Pb (1):
polar bear. Se (1): bearded seal, harp seal, hooded seal and ringed seal. Sf (1):
summering northern fulmar.

Offshore area 33 (OS_33): Human use (1): area bordering the National Park in
North and East Greenland with occasional tourist cruises, expeditions and sci-
entific activities in coastal areas. Species occurrence: Bw (5): important summer
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area for bowhead whale. If (5): sea ice associated fauna, e.g. polar cod. Ig (5):
breeding ivory gulls. Nw (5): important summer area for narwhal. Pb (5): po-
lar bear. Wa (5): important summer area for walrus. Se (4): bearded seal, harp
seal, hooded seal and ringed seal. Sf (3): breeding Arctic tern, black-legged kit-
tiwake, glaucous gull, northern fulmar, Ross’s gull and Sabine’s gull. Sd (2):
breeding and moulting common eiders. Al (1): breeding black guillemot.

Offshore area 34 (OS_34): Human use (0): no significant human use recorded
in this area. Species occurrence: If (5): sea ice associated fauna, e.g. polar cod. Ig
(4): foraging ivory gulls. Nw (3): narwhal. Wa (3): walrus. Bw (2): blue whale,
bowhead whale, fin whale, humpback whale. Pb (2): polar bear. Sf (2): forag-
ing northern fulmars and black-legged kittiwake. Ow (1): killer whale and
sperm whale. Se (1): bearded seal, harp seal, hooded seal and ringed seal.

Offshore area 35 (OS_35): Human use (0): no significant human use recorded
in this area. Species occurrence: If (5): sea ice associated fauna, e.g. polar cod.
Ig (4): foraging ivory gulls. Bw (2): blue whale, bowhead whale, fin whale,
humpback whale. Nw (2): narwhal. Pb (2): polar bear. Sf (2): foraging north-
ern fulmars. Ow (1): killer whale and sperm whale. Se (1): harp seal and
ringed seal. Wa (1): walrus.

Table 9. Offshore sensitivity during summer.

Area Sensitivity value Ranking
0S_18 125 High
OS_19 136 Extreme
0OS 20 108 Moderate
OS_21 68 Moderate
0S_22 35 Low
OS 23 158 Extreme
0S_24 126 High
OS_25 60 Moderate
0S_26 27 Low
OS_27 156 Extreme
0S_28 108 High
0OS_29 77 Moderate
0S_30 137 High
0OS_31 103 High
OS 32 83 Moderate
0OS_33 202 Extreme
0S_34 114 High
0S_35 95 Moderate

7.6 Offshore sensitivity, autumn (September-December)

Environmental description (Figure 25)

Offshore area 18 (OS_18): Human use (2): area bordering the National Park
in North and East Greenland with occasional tourist cruises, expeditions
and scientific activities in coastal areas in Sep. Close proximity to Mestersvig
(permanently manned military outpost). Species occurrence: Bw (3): bowhead
whale. If (3): sea ice associated fauna, e.g. polar cod. Sf (3): autumn migration
of black-legged kittiwake, glaucous gull and northern fulmar. Sd (2): autumn
migration of common eider. Se (2): bearded seal, harp seal and ringed seal. Al
(1): autumn migration of black guillemot. Ig (1): autumn migration of ivory
gulls. Nw (1): narwhal. Pb (1): polar bear. Pd (1): autumn migration of red-
throated diver. Wa (1): walrus.
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Offshore area 19 (OS_19): Human use (2): area occasionally used by inhabitants
from Ittoqqortoormiit during Mar-Sep for hunting, fishing and recreational
activities. Species occurrence: If (3): sea ice associated fauna, e.g. polar cod. Sf
(3): autumn migration of black-legged kittiwake, glaucous gull and northern
fulmar. Al (2): autumn migration of black guillemot and little auk. Bw (2):
blue whale, bowhead whale, fin whale, humpback whale and minke whale.
Se (2): bearded seal, harp seal, hooded seal and ringed seal. Ig (1): autumn mi-
gration of ivory gulls. Nw (1): narwhal. Pb (1): polar bear. Pd (1): red-throated
diver. Wa (1): walrus.

Offshore area 20 (OS_20): Human use (0): no significant human use recorded in
this area. Species occurrence: Bw (3): bowhead whale. If (3): sea ice associated
fauna, e.g. polar cod. Se (2): bearded seal, harp seal, hooded seal and ringed
seal. Sf (2): autumn migration of black-legged kittiwake, glaucous gull and
northern fulmar. Al (1): autumn migration and moulting of black guillemot
and little auk. Ig (1): autumn migration of ivory gull. Nw (1): narwhal. Pb (1):
polar bear. Wa (1): walrus.

Offshore area 21 (OS_21): Human use (0): no significant human use recorded
in this area. Species occurrence: Bw (5): blue whale, bowhead whale, fin whale,
humpback whale and minke whale. If (2): sea ice associated fauna, e.g. polar
cod. Ow (2): killer whale, northern bottlenose whale, sperm whale and white-
beaked dolphin. Al (1): autumn migration of black guillemot, little auk and
thick-billed murre. Ig (1): autumn migration of ivory gull. Nw (1): narwhal.
Pb (1): polar bear. Se (1): bearded seal, harp seal, hooded seal and ringed seal.
Sf (1): autumn migration of black-legged kittiwake and northern fulmar. Wa
(1): walrus.

Offshore area 22 (OS_22): Human use (1): commercial fishery for herring and
mackerel in Jun-Sep. Species occurrence: Al (3): autumn migration of little auk
and thick-billed murre. Pf (2): Fishery data suggest presence of herring and
mackerel (some years). Bw (1): blue whale, bowhead whale, fin whale, hump-
back whale and minke whale. Ig (1): autumn migration of ivory gulls. Nw (1):
narwhal. Ow (1): killer whale, northern bottlenose whale, sperm whale and
white-beaked dolphin. Se (1): harp seal and hooded seal. Sf (1): autumn mi-
gration of black-legged kittiwake and northern fulmar.

Offshore area 23 (OS_23): Human use (2): area bordering the National Park in
North and East Greenland with occasional tourist cruises, expeditions and
scientific activities in coastal areas in Sep. Close proximity to Daneborg (Sirius
Patrol HQ) and Zackenberg (research station). Species occurrence: Wa (5): im-
portant habitat early in season for walrus. Nw (4): narwhal. Sd (4): autumn
migration of common eider. Bw (3): bowhead whale. If (3): sea ice associated
fauna, e.g. polar cod. Pb (2): polar bear. Se (2): bearded seal, harp seal and
ringed seal. Sf (2): autumn migration of black-legged kittiwake, glaucous gull
and northern fulmar. Al (1): autumn migration of black guillemot. Ig (1): au-
tumn migration of ivory gull.

Offshore area 24 (OS_24): Human use (0): no significant human use recorded
in this area. Species occurrence: Wa (5): important habitat early in season for
walrus. If (3): sea ice associated fauna, e.g. polar cod. Pb (2): polar bear. Se (2):
bearded seal, harp seal, hooded seal and ringed seal. Sf (2): autumn migration
of black-legged kittiwake, glaucous gull and northern fulmar. Al (1): autumn
migration and moulting of black guillemot and little auk. Bw (1): bowhead
whale. Ig (1): autumn migration of ivory gulls. Nw (1): narwhal. Sd (1): au-
tumn migration of common eider.



Offshore area 25 (OS_25): Human use (0): no significant human use recorded
in this area. Species occurrence: Bw (5): blue whale, bowhead whale, fin whale,
humpback whale and minke whale. Al (2): autumn migration and moulting
of little auk and thick-billed murre. If (2): sea ice associated fauna, e.g. po-
lar cod. Ig (2): autumn migration of ivory gulls. Nw (2): narwhal. Pb (2): po-
lar bear. Wa (2): walrus. Ow (1): killer whale, northern bottlenose whale and
sperm whale. Se (1): bearded seal, harp seal, hooded seal and ringed seal. Sf
(1): autumn migration of black-legged kittiwake and northern fulmar.

Offshore area 26 (OS_26): Human use (0): no significant human use record-
ed in this area. Species occurrence: Al (3): autumn migration of little auk and
thick-billed murre. Bw (2): blue whale, bowhead whale, fin whale, humpback
whale and minke whale. Ig (1): autumn migration of ivory gull. Nw (1): nar-
whal. Ow (1): killer whale, northern bottlenose whale and sperm whale. Se
(1): harp seal and hooded seal. Sf (1): autumn migration of black-legged kit-
tiwake and northern fulmar. Wa (1): walrus.

Offshore area 27 (OS_27): Human use (2): area bordering the National Park in
North and East Greenland with occasional tourist cruises (especially in Dove
Bugt), expeditions and scientific activities in coastal areas in Sep. Close prox-
imity to Danmarkshavn (permanently manned weather station). Species occur-
rence: Nw (5): important early autumn habitat for narwhal. Pb (5): polar bear.
Wa (5): important early autumn habitat for walrus. Bw (3): bowhead whale. If
(3): sea ice associated fauna, e.g. polar cod. Sd (2): autumn migration of com-
mon eider. Se (2): bearded seal, harp seal, hooded seal and ringed seal. Al (1):
autumn migration of black guillemot. Ig (1): autumn migration of ivory gull.
Sf (1): autumn migration of black-legged kittiwake, glaucous gull and north-
ern fulmar.

Offshore area 28 (OS_28): Human use (0): no significant human use recorded
in this area. Species occurrence: Ig (4): autumn migration of ivory gull. Bw (3):
bowhead whale. If (3): sea ice associated fauna, e.g. polar cod. Pb (3): polar
bear. Al (2): autumn migration of black guillemot, thick-billed murre and lit-
tle auk. Se (2): bearded seal, harp seal, hooded seal and ringed seal. Wa (2):
walrus. Nw (1): narwhal. Sf (1): autumn migration of black-legged kittiwake
and northern fulmar.

Offshore area 29 (OS_29): Human use (0): no significant human use recorded in
this season. Species occurrence: Bw (4): blue whale, bowhead whale, fin whale,
humpback whale and minke whale. Pb (3): polar bear. Al (2): autumn migra-
tion of little auk and thick-billed murre. If (2): sea ice associated fauna, e.g.
polar cod. Nw (2): narwhal. Wa (2): walrus. Ig (1): autumn migration of ivory
gull. Ow (1): killer whale and sperm whale. Se (1): bearded seal, harp seal,
hooded seal and ringed seal. Sf (1): autumn migration of black-legged kitti-
wake and northern fulmar.

Offshore area 30 (OS_30): Human use (1): area bordering the National Park in
North and East Greenland with occasional tourist cruises, expeditions and
scientific activities in coastal areas in Sep. Species occurrence: Nw (5): important
early autumn habitat to the north for narwhal. Pb (5): polar bear. Wa (5): im-
portant early autumn habitat to the north for walrus. If (3): sea ice associated
fauna, e.g. polar cod. Se (2): bearded seal, harp seal, hooded seal and ringed
seal. Bw (1): bowhead whale. Ig (1): autumn migration of ivory gulls. Sd (1):
autumn migration of common eiders. Sf (1): autumn migration of black-leg-
ged kittiwake, glaucous gull and northern fulmar.
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Offshore area 31 (OS_31): Human use (0): no significant human use recorded in
this area. Species occurrence: Pb (5): polar bear. Bw (4): bowhead whale. If (3):
sea ice associated fauna, e.g. polar cod. Ig (3): autumn migration of ivory gull.
Wa (3): walrus. Se (2): bearded seal, harp seal, hooded seal and ringed seal.
Nw (1): narwhal. Sf (1): autumn migration of black-legged kittiwake, glau-
cous gull and northern fulmar.

Offshore area 32 (OS_32): Human use (0): no significant human use recorded in
this season. Species occurrence: Bw (4): blue whale, bowhead whale, fin whale,
humpback whale and minke whale. If (3): sea ice associated fauna, e.g. polar
cod. Pb (3): polar bear. Ig (2): autumn migration of ivory gull. Nw (2): nar-
whal. Wa (2): walrus. Al (1): autumn migration of little auk and thick-billed
murre. Ow (1): killer whale and sperm whale. Se (1): bearded seal, harp seal,
hooded seal and ringed seal. Sf (1): autumn migration of black-legged kitti-
wake and northern fulmar.

Offshore area 33 (OS_33): Human use (1): area bordering the National Park
in North and East Greenland with occasional tourist cruises, expeditions
and scientific activities in coastal areas in Sep. Species occurrence: Bw (5): blue
whale, bowhead whale (important habitat), fin whale, humpback whale. Nw
(5): narwhal. Pb (5): polar bear. Wa (5): walrus. If (3): sea ice associated fauna,
e.g. polar cod. Ig (3): autumn migration of ivory gull. Sd (2): autumn migra-
tion of common eider. Se (2): bearded seal, harp seal, hooded seal and ringed
seal. Al (1): autumn migration of black guillemot. Sf (1): autumn migration of
glaucous gull and northern fulmar.

Offshore area 34 (OS_34): Human use (0): no significant human use recorded
in this area. Species occurrence: Bw (4): important autumn habitat for bowhead
whale. If (3): sea ice associated fauna, e.g. polar cod. Pb (3): polar bear. Ig (2):
autumn migration of ivory gull. Nw (2): narwhal. Wa (2): walrus. Al (1): au-
tumn migration of black guillemot and little auk. Ow (1): killer whale and
sperm whale. Se (1): bearded seal, harp seal, hooded seal and ringed seal. Sf
(1): autumn migration of glaucous gull and northern fulmar.

Offshore area 35 (OS_35): Human use (0): no significant human use recorded
in this area. Species occurrence: Bw (4): blue whale, bowhead whale (important
late autumn habitat), fin whale, humpback whale. If (3): sea ice associated
fauna, e.g. polar cod. Ig (2): autumn migration of ivory gull. Nw (1): narwhal.
Ow (1): killer whale and sperm whale. Se (1): harp seal and ringed seal. Sf (1):
northern fulmar. Wa (1): walrus.



Table 10. Offshore sensitivity during autumn.

Area Sensitivity value Ranking
0S_18 110 High
OS 19 95 Moderate
0OS 20 77 Moderate
OS_21 67 Moderate
0S_22 35 Low
0OS 23 142 Extreme
0S_24 99 High
OS_25 88 Moderate
0S_26 33 Low
OS 27 143 Extreme
0S_28 108 High
OS 29 85 Moderate
0S_30 117 High
0S_31 99 High
OS 32 89 Moderate
OS 33 164 Extreme
0OS_34 96 Moderate
0S_35 61 Low
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8 Operational shoreline information

This chapter contains two series of 68 detailed maps covering the coastal
zone of the atlas area: shoreline sensitivity maps and physical environment
and logistics maps. The shoreline sensitivity maps are on left-hand side, and
physical environment and logistics maps are on the right-hand side. Descrip-
tive texts (environmental description, shoreline sensitivity summary, access,
countermeasures, and safe havens) and species/human use occurrence graphs
appear on the pages in between. There is a common legend to the maps, which
is found after the keymaps (Figure 26a, b). A black bar is used to indicate the
ends of the shoreline segments on the sensitivity maps. In the PDF-version of
the atlas, the keymap can be used for navigating to and from the individual
maps by clicking on the keymap. Please refer to the official topographical
maps and nautical charts for any toponyms missing on the maps, and to the
East Greenland Pilot (2020), the Greenland Harbour Pilot (Link) and the nau-
tical charts for detailed information on anchorages and sailing routes. DCE is
not responsible for the accuracy of the logistical features shown on the maps,
neither in terms of their exact location, nor in terms of their suitability (see
also Appendix E and F).


https://eng.gst.dk/media/2919625/greenland-pilot-sailing_directions-for-east-greenland_1st-edition_updated-to-skr-32-2019.pdf
https://www.gronlandskehavnelods.dk/?&lang=ENG
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Figure 26a. Key map with overview of the separate map sheets and their ID numbers in the southern part of the atlas area.
Click on the map ID number to jump to the map.
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Figure 26b. Key map with overview of the separate map sheets and their ID numbers in the northern part of the atlas area.

Click on the map ID number to jump to the map.
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8.1 Map 7101E - Liverpool Land

Shoreline sensitivity map

Human use

70E_408 - 71E_415 Area occasionally used by inhabitants from Ittoqqortoormiit during

Species occurrence

Mar-Oct for hunting, fishing and recreational activities, including
tourism

Gb71E_410
Gb71E_412
Ab70E_408
Ab71E_412
Ab71E_410
Ab71E_413
An70E_408

An71E_410 -
An71E_413

ACT1E_414,
Ac71E_409

Gb70E_408
Gb71E_413
Lb70E_408
Lb71E_413
Lb71E_412
Lb71E_410
Lb71E_409
Lb71E_411

1 colony of glaucous gulls

2 colonies of glaucous gulls

4 colonies of black guillemots

2 colonies of black guillemots

1 colony of black guillemots

3 colonies of black guillemots

Concentrations of little auks and thick-billed murres

Concentrations of little auks and thick-billed murres
Important Arctic char river

2 colonies of glaucous gulls and 1 colony of Arctic terns
3 colonies of glaucous gulls

4 colonies of little auks

1 colony of little auks

2 colonies of little auks

5 colonies of little auks

1 colony of little auks

2 colonies of little auks

Site specific occurrence: blue icons

Ab9048 - Ab9055
Gb9069

Gb9070 - Gb9073
Gb9075, Gb9076

Lb9298 - Lb9309

Breeding black guillemots (S_E12)
Breeding Arctic terns (S_E12)
Breeding glaucous gulls (S_E12)
Breeding glaucous gulls (S_E12)
Breeding little auks (S_E12)
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Shoreline sensitivity summary

SEG_ID Sensitivity Ranking
70E_408 21 Extreme
71E_409 20 Extreme
71E_410 16 Extreme
71E_411 12 Extreme
71E_412 20 Extreme
71E_413 27 Extreme
71E_414 13 Low
71E_415 7 Low
7101E
. Aodsbreedng
Aleids nonbreeding
| Avchar
. culsbeedng
o Humanuse
~ ltleakbreedng
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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Physical environment and logistics, 7101E - Liverpool Land

Access

The nearshore waters in this map area are uncharted and caution should be
exercised. In general, the waters appear to be deep, however, uncharted dan-
gers may exist (nautical chart 2600). Local knowledge is essential for naviga-
tion.

The ice limit varies from season to season and from year to year; in the aver-
age year the area is ice-bound from January to July and shorefast ice cover
some of the fjords until August. Additional dangers to navigation are present
here due to icebergs.

The Scoresby Sund fjord region (right S of this map area) is considered to be
the most easily-accessible portion of the E coast because the pack ice here usu-
ally lies farther offshore than it does to the S. It has long been believed that the
pack is usually more scattered between the parallels of 73°N and 75°N than
elsewhere along the coast, so that a landfall by vessels approaching from the
E could be made more easily in these latitudes than farther S. Recently, with
ever-changing ice conditions, there have been a number of years when ice
conditions have permitted vessels from Europe to proceed direct to Scoresby
Sund instead of having to take the longer N route.

Storefjord is entered between Kap Buddicom and Kap Jones, 3 km NNE. It
extends 20 km WSW between high mountain ranges. Depths in the fairway
of this fjord are reported to be great and there are no known dangers. A bank,
which is foul and should be avoided, is reported to extend 6 km E from Kap
Jones.

At the north end of this map lies Carlsberg Fjord. A small bank, which has a
least known depth of 51 m, lies in the entrance to Carlsberg Fjord. This bank
should be avoided, as the depths on it are very irregular and it may contain
dangerous pinnacle rocks. Depths in the fairway of the fjord are deep; the
least known depth of 46 m lies about 6 km from its head. A rock, with a depth
of 2 m or less, is reported to lie about 4 km from the head.

During early September, a vessel anchored, in a depth of 55 m, soft mud, off
the delta of a river located on the W shore of the fjord. At this time, the fjord
was clear of ice, except for a few small growlers.

A STOL-airstrip is identified at (ca 71°26’N, 22°35'E), see Chapter 15.

Shorelines within this area are almost exclusively rock, with some talus and
alluvial fan, and glacier at the head of several fjords, allowing little opportu-
nity for marine access.

Countermeasures

In ice concentrations down to six tenths, in-situ burning of oil in conjunction
with tracking oiled ice is recommended. In open water conditions in offshore
and nearshore areas, containment for recovery or burning is recommended.
Dispersant application should be considered in offshore and nearshore wa-
ters to protect waterfowl and to prevent oil from entering inshore areas. Dis-
persant-use is cautioned against in shallow nearshore waters, which may ex-
ist within the fjords on this map: the waters appear to be deep, but as they are
uncharted, soundings should be taken to confirm their depth prior to using
dispersants.
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Offshore countermeasures represent the only practical method of protecting
most shoreline areas.

There are no opportunities for nearshore booming among the island shore-
lines described on this map. Diversion booming should be attempted at each
fjord’s entrance to avoid massive oiling of relatively low-energy inshore ar-
eas, but this will be complicated by the excessive length of boom required and
the difficulty in anchoring in the deep nearshore waters.

Shorelines shown on this map are predominantly rock with some talus and
glacier with moderate exposure, which may not require active cleaning efforts
unless heavily contaminated with heavy oils.

Consideration should be given to flushing operations in the protected waters
within the fjords. Access and trafficability of these areas are unknown, but it is
probable that any cleanup operations would be marine-based given the likely
nature of the shoreline.

Safe Havens

There are no potential safe havens identified on this map. Several candidates
offering natural shelter from prevailing seas include Slien (at approx. 71°10’'N,
21°50’W) and Inderfjord.
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8.2 Map 7151E - Fleming Fjord
Shoreline sensitivity map

Human use

72E_421 Area bordering the National Park in North and East Greenland with occasional
tourist cruises, expeditions and scientific activities in coastal areas in Jul-Sep.
Close proximity to Mestersvig (permanently manned military outpost).

Species occurrence

Gb71E_420 - Gb72E_421 1 colony of glaucous gulls

Shoreline sensitivity summary

SEG_ID Sensitivity Ranking
71E_418 6 Low
71E_419 16 Moderate
71E_420 23 High
72E_421 16 Moderate

7151E

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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Physical environment and logistics, 7151E - Fleming Fjord

Access

The nearshore waters in this map area are uncharted and caution should be
exercised. In general, the waters appear to be deep, however, uncharted dan-
gers may exist. Local knowledge is essential for navigation.

The ice limit varies from season to season and from year to year; in the aver-
age year the area is ice-bound from January to July and the fjords are usually
bound by shorefast ice until August. Additional dangers to navigation are
present here due to icebergs.

Antarctic Havn to the north on this map is an anchor site, and a ship has an-
chored off Kap Seaforth (Chapter 14).

Two STOL-airstrips are identified in @rsted Dal NW of the head of Fleming
Fjord (Chapter 15).

Shorelines within this area are predominantly rock, talus, and alluvial fans in
river mouths allowing little opportunity for marine access.

Countermeasures

In ice concentrations down to six tenths, in-situ burning of oil in conjunction
with tracking oiled ice is recommended. In open water conditions in offshore
and nearshore areas, containment for recovery or burning is recommended.
Dispersant application should be considered in offshore and nearshore wa-
ters to protect waterfowl and to prevent oil from entering inshore areas. Dis-
persant-use is cautioned against in shallow nearshore waters, which may ex-
ist within the fjords on this map: the waters appear to be deep, but as they are
uncharted, soundings should be taken to confirm their depth prior to using
dispersants.

Offshore countermeasures represent the only practical method of protecting
most shoreline areas.

There are no opportunities for nearshore booming among the shorelines de-
scribed on this map. Oil approaching the Fleming Fjord should be diverted to
the relatively lower sensitive shoreline on it.

Shorelines shown on this map are predominantly rock with some talus and
alluvial fans with moderate exposure, which may not require active cleaning
efforts unless heavily contaminated with heavy oils.

Consideration should be given to flushing operations in the protected waters
within the fjords. Access and trafficability of these areas are unknown, but it is
probable that any cleanup operations would be marine-based given the likely
nature of the shoreline.

Safe Havens

Antarctic Havn could be considered as a safe haven, having a defined an-
chorage and good protection although it is rated as high sensitivity. Fleming
Fjord could be considered as a potential safe haven due to its relatively low
sensitivity and offering good natural protection; however, booming would be
complicated by the excessive lengths of boom that would be required and the
water depths (unknown, but presumably great).
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8.3 Map 7152E - Carlsberg Fjord

Shoreline sensitivity map

Human use

71E_413,

71E_415, 71E_416

Species occurrence

Area occasionally used by inhabitants from Ittoggortoormiit during

Mar-Oct for hunting, fishing and recreational activities, including

tourism

Area occasionally used by inhabitants from Ittoggortoormiit during

Mar-Oct for hunting, fishing and recreational activities, including

tourism

Ab71E_413
An71E_413
Gb71E_420
Gb71E_413
Lb71E_413

3 colonies of black guillemots

Spring concentrations of little auks and thick-billed murres

1 colony of glaucous gulls
3 colonies of glaucous gulls

1 colony of little auks

Site specific occurrence: blue icons

Ab9051, Ab9052
Gb9073 - Gb9075
Lb9309

Breeding black guillemots (S_E12)
Breeding glaucous gulls (S_E12)

Breeding little auks (S_E12)

Shoreline sensitivity summary

SEG_ID Sensitivity Ranking
71E_413 27 Extreme
71E_415 Low
71E_416 Low
71E_417 14 Low
71E_418 6 Low
71E_419 16 Moderate
71E_420 23 High
7152E
. Acidsbreeding
Aleids nonbreeding
. Gulsbreedng
o Humause
. Lltleaukbreedng
Jan Feb Mar Apr May Jun Jul Aug Sep Nov Dec
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Physical environment and logistics, 7152E - Carlsberg Fjord

Access

The waters in this map area are largely uncharted and caution should be exer-
cised. In general, the waters appear to be deep, however, uncharted dangers
may exist (nautical chart 2600). Local knowledge is essential for navigation.

The ice limit varies from season to season and from year to year; in the aver-
age year the area is ice-bound from January to July. The fjords are covered by
shorefast ice in some cases through August. Additional dangers to navigation
are present here due to icebergs.

At the south end of this map lies Carlsberg Fjord. A small bank, which has a
least known depth of 51 m, lies in the entrance to Carlsberg Fjord. This bank
should be avoided, as the depths on it are very irregular and it may contain
dangerous pinnacle rocks. Depths in the fairway of the fjord are deep; the
least known depth of 46 m lies about 6 km from its head. A rock, with a depth
of 2 m or less, is reported to lie about 4 km from the head. During early Sep-
tember, a vessel anchored, in a depth of 55 m, soft mud, off the delta of a river
located on the W shore of the fjord. At this time, the fjord was clear of ice, ex-
cept for a few small growlers.

The entrance to Nathorst Fjord (71°41'N, 22°30'W) is encumbered by foul
ground. Fleming Fjord is entered between Kap Brown and Kap Biot, 11 km
NNW. Its entrance is easily recognized by these two bold headlands. The
fjord extends 27 km SW and generally has deep depths in the fairway until
near its head. A rock, with a depth of 7 m, is reported to lie about 1.6 km SE of
Kap Biot. During the month of August, anchorage was obtained by a vessel, in
a depth of 58 m, in a bay located 8 km SW of Kap Biot. A vessel also anchored,
in a depth of 75 m, off the SE shore of the fiord, 14 km within the entrance. At
this time, the fiord was ice-free; however, during most years, it is reported to
be filled with ice.

There are no airstrips identified on this map area.

Shorelines within this area are predominantly rock and talus allowing little
opportunity for marine access.

Countermeasures

In ice concentrations down to six tenths, in-situ burning of oil in conjunction
with tracking oiled ice is recommended. In open water conditions in offshore
and nearshore areas, containment for recovery or burning is recommended.
Dispersant application should be considered in offshore and nearshore wa-
ters to protect waterfowl and to prevent oil from entering inshore areas. Dis-
persant-use is cautioned against in shallow nearshore waters, which may ex-
ist within the fjords on this map: the waters appear to be deep, but as they are
uncharted, soundings should be taken to confirm their depth prior to using
dispersants.

Offshore countermeasures represent the only practical method of protecting
most shoreline areas.

Diversion booming should be attempted at each fjord’s entrance to avoid
massive oiling of relatively low-energy inshore areas, but this will be compli-
cated by the excessive length of boom required and the difficulty in anchoring
in the deep nearshore waters.
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Shorelines shown on this map are predominantly rock with some talus with
moderate exposure, which may not require active cleaning efforts unless
heavily contaminated with heavy oils.

Consideration should be given to flushing operations in the protected waters
within the fjords. Access and trafficability of these areas are unknown, but it is
probable that any cleanup operations would be marine-based given the likely
nature of the shoreline.

Safe Havens

There are no potential safe havens identified on this map. Nathorst Fjord
could be considered as such given the natural protection that it offers, but for
the complications of booming due to the excessive width and unknown, but
presumably great, depths.
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8.4 Map 7201E - Alpefjord
Shoreline sensitivity map

Human use

Occasional tourist cruises, expeditions and scientific activities in coastal areas in Jul-Sep.

Species occurrence

Gb72E_429 2 colonies of glaucous gulls

Shoreline sensitivity summary

SEG_ID Sensitivity Ranking
T2E_425 16 Moderate
T2E_426 16 Moderate
T2E_427 17 Moderate
T2E_428 16 Moderate
72E_429 19 High
7201E
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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Physical environment and logistics, 7201E - Alpefjord

Access

The waters in this map area are largely uncharted and caution should be exer-
cised. In general, the waters offshore and nearshore appear to be deep, how-
ever, uncharted dangers may exist (nautical chart 2701). Local knowledge is
essential for navigation.

These fjords are covered by shorefast ice from January through June. Addi-
tional dangers to navigation are present here due to icebergs.

No anchorages are reported for this map area.
There is an STOL-airstrip on the west shore of Furesg (Chapter 15).

Shorelines within this area are predominantly rock, talus, alluvial fan, and
glacier allowing little opportunity for marine access.

Countermeasures

In ice concentrations down to six tenths, in-situ burning of oil in conjunction
with tracking oiled ice is recommended. In open water conditions in offshore
and nearshore areas, containment for recovery or burning is recommended.
Dispersant application should be considered in offshore and nearshore wa-
ters to protect waterfowl and to prevent oil from entering inshore areas. Dis-
persant-use is cautioned against in shallow nearshore waters, which may ex-
ist within the fjords on this map: the waters appear to be deep, but as they are
uncharted, soundings should be taken to confirm their depth prior to using
dispersants.

Offshore countermeasures represent the only practical method of protecting
most shoreline areas.

Diversion booming should be attempted at each fjord’s entrance to avoid
massive oiling of relatively low-energy inshore areas, but this will be compli-
cated by the excessive length of boom required and the difficulty in anchoring
in the deep nearshore waters.

Shorelines shown on this map are a mix of rock, talus, alluvial fan, and glacier
with relatively low exposure. All efforts should be made to avoid oiling such
shorelines using diversionary booming tactics.

Consideration should be given to flushing operations in the protected waters
within the fjords. Access and trafficability of these areas are unknown, but it is
probable that any cleanup operations would be marine-based given the likely
nature of the shoreline.

Safe Havens
There are no potential safe havens identified on this map.
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8.5 Map 7202E - Segelsdliskapet Fjord
Shoreline sensitivity map

Human use

T2E_423, 72E_443 Area inside the National Park in North and East Greenland
with occasional tourist cruises, expeditions and scientific
activities in coastal areas in Jul-Sep. Close proximity to
Mestersvig (permanently manned military outpost).

Species occurrence

Gb72E_429 2 colonies of glaucous gulls

Sb72E_423 4 colonies of common eiders

Sb72E_424 3 colonies of common eiders

Ac72E_443 Important Arctic char river

Gb72E_423 3 colonies of glaucous gulls, 1 colony of Sabine’s gulls and
4 colonies of Arctic terns

Gb72E_424 1 colony of glaucous gulls and 4 colonies of Arctic terns

Gb72E_443 4 colonies of glaucous gulls, 1 colony of Sabine’s gulls and

5 colonies of Arctic terns

Gb72E_444 3 colonies of glaucous gulls, 1 colony of Sabine’s gulls and
2 colonies of Arctic terns

Sb72E_443, Sb72E_444 2 colonies of common eiders

Site specific occurrence: blue icons

Gb9009 Breeding glaucous gulls, Arctic terns and Sabine’s gulls
Gb9016 Breeding Sabine’s gulls and Arctic terns
Gb9085, Gb9086 Breeding Arctic terns

Gb9088 - Gb9089 Breeding Arctic terns

Gb9090, Gb9093 Breeding Arctic terns (S_E13)

Gb9096 Breeding Arctic terns (S_E13)

Gb9095, Gb9102 Breeding Arctic terns

Gb9099, Gb9100 Breeding Arctic terns

Gb9119 Breeding Arctic terns

Gb9087, Gb9097 Breeding glaucous gulls

Gb9101, Gb9120 Breeding glaucous gulls

Gb9143 Breeding glaucous gulls

Sb9310, Sb9311 Breeding common eiders

Sb9316, Sb9317 Breeding common eiders

Sb9319 - Sh9323 Breeding common eiders

Sb9322 Breeding common eiders (S_E13)
Sb9325, Sh9326 Breeding common eiders
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Shoreline sensitivity summary

SEG_ID Sensitivity Ranking
T7T2E_423 28 Extreme
T2E_424 29 Extreme
T2E_425 16 Moderate
T2E_427 17 Moderate
72E_429 19 High

7T2E_443 32 Extreme
T2E_444 34 Extreme

7202E

Jan

Feb

Mar

Apr May

Jul

Aug

Sep

Oct

Nov

Dec
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Physical environment and logistics, 7202E - Segelsdllskapet Fjord

Access

The waters in this map area are largely uncharted and caution should be ex-
ercised. In general, the waters offshore, nearshore, and within the islands ap-
pear to be deep, however, uncharted dangers may exist (nautical chart 2701).
Local knowledge is essential for navigation.

These waters are covered by shorefast ice from October to July. Additional
dangers to navigation are present here due to the icebergs.

Within Segelséllskapets Fjord, which is encumbered at its head by a chain
of islands and rocks, exists a reported anchorage in the channel between Ar-
widssons @ and Kap Maechel and there are two anchor sites at Akerblom
@ and one west of Menander Qer, the latter charted in nautical chart 2739
(Chapter 14).

There are two STOL-airstrips (“skiways”) on the glacier near Dansketinden
(Chapter 15).

Shorelines within this area are predominantly rock and talus allowing little
opportunity for marine access.

Countermeasures

In ice concentrations down to six tenths, in-situ burning of oil in conjunction
with tracking oiled ice is recommended. In open water conditions in offshore
and nearshore areas, containment for recovery or burning is recommended.
Dispersant application should be considered in offshore and nearshore wa-
ters to protect waterfowl and to prevent oil from entering inshore areas. Dis-
persant-use is cautioned against in shallow nearshore waters, which may ex-
ist within the fjords on this map: the waters appear to be deep, but as they are
uncharted, soundings should be taken to confirm their depth prior to using
dispersants.

Offshore countermeasures represent the only practical method of protecting
most shoreline areas.

Diversion booming should be attempted at each fjord’s entrance to avoid mas-
sive oiling of relatively low-energy inshore areas, but this will be complicated
by the excessive length of boom required and the difficulty in anchoring in the
deep nearshore waters. In particular, oil within Segelsallskapets Fjord should
be diverted to the relatively lower sensitive shorelines on the north and south.

Shorelines shown on this map are predominantly rock with some talus with
moderate to high exposure, which may not require active cleaning efforts un-
less heavily contaminated with heavy oils.

Consideration should be given to flushing operations in the protected waters
within the fjords. Access and trafficability of these areas are unknown, but it is
probable that any cleanup operations would be marine-based given the likely
nature of the shoreline.

Safe Havens
There are no potential safe havens identified on this map.
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8.6 Map 7203E - Kong Oscar Fjord

Shoreline sensitivity map

Human use

72E_421 - 72E_423

72E_442 - T2E_443

Species occurrence

Area inside the National Park in North and East Greenland with
occasional tourist cruises, expeditions and scientific activities in
coastal areas in Jul-Sep. Close proximity to Mestersvig (perma-
nently manned military outpost).

Area inside the National Park in North and East Greenland with
occasional tourist cruises, expeditions and scientific activities in
coastal areas in Jul-Sep. Close proximity to Mestersvig (perma-
nently manned military outpost).

Gb72E_442
Sb72E_423
ACT2E_443
Gb71E_420,

Gb72E_421
Gb72E_422
Gb72E_423
Gb72E_443

Sb72E_422
Sb72E_443

1 colony of glaucous gulls
4 colonies of common eiders
Important Arctic char river

1 colony of glaucous gulls

3 colonies of glaucous gulls, 1 colony of Sabine’s gulls and 5 colo-
nies of Arctic terns

3 colonies of glaucous gulls, 1 colony of Sabine’s gulls and 4 colo-
nies of Arctic terns

4 colonies of glaucous gulls, 1 colony of Sabine’s gulls and 5 colo-
nies of Arctic terns

4 colonies of common eiders
2 colonies of common eiders

Site specific occurrence: blue icons

Gb9008
Gb9017
Gb9018
Gb9019, Gb9020
Gb9081
Gb9082
Gb9091, Gb9094,
Gb9120
Gb9086, Gb9090
Gb9093, Gb9096
Gb9095
Gb9092
Gb9155
Sb9310, Sb9322
Sb9313, Sb9315
Sb9318, Sb9312

Breeding glaucous gulls, Arctic terns and Sabine’s gull (S_E13)
Breeding glaucous gulls and Arctic terns
Breeding Sabine’s gulls and Arctic terns
Breeding glaucous gulls and Arctic terns
Breeding glaucous gulls

Breeding glaucous gulls (S_E13)
Breeding glaucous gulls (S_E13)
Breeding glaucous gulls

Breeding Arctic terns (S_E13)

Breeding Arctic terns (S_E13)

Breeding Arctic terns (S_E13)

Breeding Arctic terns

Breeding Arctic terns

Breeding common eiders (S_E13)
Breeding common eiders

Breeding common eiders
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Shoreline sensitivity summary

SEG_ID Sensitivity Ranking
71E_420 23 High

T2E_421 16 Moderate
T2E_422 38 Extreme
T2E_423 28 Extreme
T72E_442 15 Low

7T2E_443 32 Extreme

7203E
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Physical environment and logistics, 7203E - Kong Oscar Fjord

Access

The nearshore waters in this map area are largely uncharted and caution
should be exercised. In general, the waters offshore and nearshore appear
deep, however, uncharted dangers may exist (nautical chart 2701). Local
knowledge is essential for navigation.

The fjord is covered by shorefast ice from October/November to July. Addi-
tional dangers to navigation are present here due to the icebergs.

The fjord region is considered to be the most easily-accessible portion of the
E coast because the pack ice here usually lies farther offshore than it does to
the S. It has long been believed that the pack is usually more scattered be-
tween the parallels of 73°N and 75°N than elsewhere along the coast, so that
a landfall by vessels approaching from the E could be made more easily in
these latitudes than farther S. Recently, with ever-changing ice conditions,
there have been a number of years when ice conditions have permitted ves-
sels from Europe to proceed direct to Scoresby Sund instead of having to take
the longer N route.

Antarctic Havn, a bay on the S side of Kong Oscar Fjord, is entered 19 km NW
of Kap Biot. No dangers are known to exist in this bay, but a shoal extends
about 140 m NW from its SE entrance point. The bay extends 5 km SW to
drying flats at its head. Vessels can anchor, in a depth of 55 m, good holding
ground, near the head of the bay, with the NW entrance point bearing 005°.

Mesters Vig is a small cove located 21 km NW of Antarctic Havn. It is unex-
amined but apparently shoals. Archers Jer, two small and low islands, are
located close offshore, 3 km N of the entrance to the cove. A channel, with a
depth of 4 m, lies between the W island and the mainland. A vessel is reported
to have obtained anchorage, in a depth of 47 m, off the entrance to Mesters
Vig, close S of Archers Qer.

Nyhavn (72°16’N, 23°53'W), a bay 3 km wide at its entrance, is located 8 km
NW of Archers Qer. A beacon stands on the SE entrance point and four pairs
of anchorage beacons stand on the W shore of the bay, see nautical chart 2730
and the Greenland Harbour Pilot, https:/ /www.gronlandskehavnelods.dk/
Details/80.

A military airfield (Mestersvig) is situated 1.6 km S of the bay and there is a
STOL-airstrip at Holm Bugt (Chapter 15).

Nyhavn was a former shipping port for a lead mine situated 13 km inland.

Holm Bugt, a small bay, is entered between Haslum Qer and Palisaderne.
Hawleys Rock, a submerged rock lying on a shoal, is located 5 km NW of
Haslums Qer. A rock, awash, and a small islet lie 1.6 km SSW and 1.2 km N,
respectively, of Hawleys Rock. Caution is necessary in this area due to the
possibility of pinnacles. Beacons stand at the head of Holms Bugt and in line,
bearing about 083° between Hawleys Rock and the rock, awash, SSW of it.
Vessels can anchor, in a depth of 46 m, about 1.2 km offshore (Chapter 14).

Shorelines within this area are predominantly rock, talus, and glacier allow-
ing little opportunity for marine access.


https://www.gronlandskehavnelods.dk/Details/80
https://www.gronlandskehavnelods.dk/Details/80
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Countermeasures

In ice concentrations down to six tenths, in-situ burning of oil in conjunction
with tracking oiled ice is recommended. In open water conditions in offshore
and nearshore areas, containment for recovery or burning is recommended.
Dispersant application should be considered in offshore and nearshore wa-
ters to protect waterfowl and to prevent oil from entering inshore areas. Dis-
persant-use is cautioned against in shallow nearshore waters, which may ex-
ist within the fjords on this map: the waters appear to be deep, but as they are
uncharted, soundings should be taken to confirm their depth prior to using
dispersants.

Offshore countermeasures represent the only practical method of protecting
most shoreline areas.

Diversion booming should be attempted at each fjord’s entrance to avoid
massive oiling of relatively low-energy inshore areas, but this will be compli-
cated by the excessive length of boom required and the difficulty in anchoring
in the deep nearshore waters.

Shorelines shown on this map are predominantly rock with some talus and
glacier with moderate exposure, which may not require active cleaning efforts
unless heavily contaminated with heavy oils.

Consideration should be given to flushing operations in the protected waters
within the fjords. Access and trafficability of these areas are unknown, but it is
probable that any cleanup operations would be marine-based given the likely
nature of the shoreline.

Safe Havens

A potential safe haven is identified at Mesters Vig where the sensitivity rated
at moderate, and it affords good protection although the anchorage possibili-
ties within it are unknown. Antarctic Havn could also be considered, having a
defined anchorage and good protection although it is rated as high sensitivity.
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8.7 Map 7204E - Mountnorris Fjord
Shoreline sensitivity map

Human use

T2E_442 Area inside the National Park in North and East Greenland with
occasional tourist cruises, expeditions and scientific activities in
coastal areas in Jul-Sep. Close proximity to Mestersvig (perma-
nently manned military outpost)

Species occurrence

Gb72E_442, 1 colony of glaucous gulls
Gb71E_420
Gb72E_446 2 colony of glaucous gulls

Site specific occurrence: blue icons

Ab9056 Breeding black guillemots
Gb9081, Gb9083 Breeding glaucous gulls
Gb9148 Breeding Arctic terns

Shoreline sensitivity summary

SEG_ID Sensitivity Ranking
71E_420 23 High
72E_440 1 Low
72E_441 14 Low
72E_442 15 Low
7T2E_446 13 Extreme
72E_448 12 Low

7204E

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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Physical environment and logistics, 7204E - Mountnorris Fjord

Access

The nearshore waters in this map area are uncharted and caution should be
exercised. In general, the waters offshore and nearshore appear to be deep,
however, uncharted dangers may exist (nautical chart 2701). Local knowledge
is essential for navigation.

The ice limit varies from season to season and from year to year; in the aver-
age year the area is ice-bound from January to July. Additional dangers to
navigation are present here due to the icebergs that are discharged from the
fjords.

Dremmebugten in Davy Sund is an anchor site.

Rock @, an island 80 m high, lies close E of Kap Young and should be given a
wide berth because of shoal water around it.

There are no airstrips identified on this map area.

Shorelines within this area are almost exclusively rock and talus, allowing lit-
tle opportunity for marine access.

Countermeasures

In ice concentrations down to six tenths, in-situ burning of oil in conjunction
with tracking oiled ice is recommended. In open water conditions in offshore
and nearshore areas, containment for recovery or burning is recommended.
Dispersant application should be considered in offshore and nearshore wa-
ters to protect waterfowl and to prevent oil from entering inshore areas. Dis-
persant-use is cautioned against in shallow nearshore waters, which may ex-
ist within the fjords on this map: the waters appear to be deep, but as they are
uncharted, soundings should be taken to confirm their depth prior to using
dispersants.

Offshore countermeasures represent the only practical method of protecting
most shoreline areas.

Diversion booming should be attempted at each fjord’s entrance to avoid
massive oiling of relatively low-energy inshore areas, but this will be compli-
cated by the excessive length of boom required and the difficulty in anchoring
in the deep nearshore waters.

Shorelines within this area are almost exclusively talus, with moderate to high
exposure, which may not require active cleaning efforts unless heavily con-
taminated with heavy oils.

Consideration should be given to flushing operations in the protected waters
within the fjords. Access and trafficability of these areas are unknown, but it is
probable that any cleanup operations would be marine-based given the likely
nature of the shoreline.

Safe Havens

Three potential safe havens are identified at Dremmebugten, Knebel Vig, and
Begtrup Vig. In each case, the sensitivity is rated at low, and it affords good
protection although the anchorage possibilities within it are unknown.
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8.8 Map 7251E - Rohss Fjord
Shoreline sensitivity map

Human use

Occasional tourist cruises, expeditions and scientific activities in coastal areas in Jul-Sep.

Species occurrence

Gb72E_432 6 colonies of glaucous gulls

Gb72E_433 1 colony of glaucous gulls

Gb72E_434 7 colonies of glaucous gulls and 1 colony of Arctic terns
Gb72E_435 8 colonies of glaucous gulls and 2 colonies of Arctic terns
Gb72E_431 2 colonies of glaucous gulls

Site specific occurrence: blue icons

Gb9022 Breeding glaucous gulls and Arctic terns
Gb9108, Gb9109 Breeding glaucous gulls

Gb9112, Gb9117 Breeding glaucous gulls

Gb9141 Breeding glaucous gulls

Gb9125 - Gb9131 Breeding glaucous gulls

Gb9133 — GB139 Breeding glaucous gulls

Gb9146, Gb9147 Breeding glaucous gulls

Gb9114, Gb9118 Breeding Arctic terns

Shoreline sensitivity summary

SEG_ID Sensitivity Ranking
72E_431 23 High

T2E_432 26 Extreme
72E_433 23 Extreme
T2E_434 26 Extreme
7T2E_435 30 Extreme
72E_460 15 Moderate

7251E
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Physical environment and logistics, 7251E - Rohss Fjord

Access

The nearshore waters in this map area are uncharted and caution should be
exercised. In general, the waters appear to be deep, however, uncharted dan-
gers may exist (nautical chart 2701). Local knowledge is essential for naviga-
tion.

The fjords are covered by shorefast ice from November to June. Additional
dangers to navigation are present here due scattered icebergs.

No anchorages are reported for this map area.
There are no airstrips identified on this map area.

Shorelines within this area are almost exclusively rock, with some talus and
low coasts off glaciers, allowing little opportunity for marine access.

Countermeasures

In ice concentrations down to six tenths, in-situ burning of oil in conjunction
with tracking oiled ice is recommended. In open water conditions in offshore
and nearshore areas, containment for recovery or burning is recommended.
Dispersant application should be considered in offshore and nearshore wa-
ters to protect waterfowl and to prevent oil from entering inshore areas. Dis-
persant-use is cautioned against in shallow nearshore waters, which may ex-
ist within the fjords on this map: the waters appear to be deep, but as they are
uncharted, soundings should be taken to confirm their depth prior to using
dispersants.

Offshore countermeasures represent the only practical method of protecting
most shoreline areas.

There may be an opportunity for nearshore booming near Stremnes, where a
modest length of exclusion boom could be used at the entrance (est. unclear,
but less than 500 m) to protect a large and highly sensitive inshore area.

Diversion booming should be attempted at each fjord’s entrance to avoid
massive oiling of relatively low-energy inshore areas, but this will be compli-
cated by the excessive length of boom required and the difficulty in anchoring
in the deep nearshore waters.

Shorelines within this area are almost exclusively rock, with some talus with
low to moderate exposure, the latter of which may not require active cleaning
efforts unless heavily contaminated with heavy oils.

Consideration should be given to flushing operations in the protected waters
within the fjords. Access and trafficability of these areas are unknown, but it is
probable that any cleanup operations would be marine-based given the likely
nature of the shoreline.

Safe Havens
There are no potential safe havens identified on this map. Each of the fjords
could be considered but for the relatively high sensitivity rating.
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8.9 Map 7252E - Kempe Fjord

Shoreline sensitivity map

Human use

Occasional tourist cruises, expeditions and scientific activities in coastal areas in Jul-Sep.

Species occurrence

Sb72E_430
Gb72E_431
Gb72E_435
Gb72E_436
Gb72E_439
Gb72E_430

2 colonies of common eiders

2 colonies of glaucous gulls

8 colonies of glaucous gulls and 2 colonies of Arctic terns
3 colonies of glaucous gulls

9 colonies of glaucous gulls and 1 colony of Arctic terns
3 colonies of glaucous gulls and 2 colonies of Arctic terns

Site specific occurrence: blue icons

Gb9084
Gb9110, Gb9111
Gb9113, Gb9115

Gb9122 - Gb9124

Gb9132

Gb9140 - Gb9145

Breeding Arctic terns

Breeding glaucous gulls
Breeding glaucous gulls
Breeding glaucous gulls
Breeding glaucous gulls

Breeding glaucous gulls

Shoreline sensitivity summary

SEG_ID Sensitivity Ranking
72E_430 28 Extreme
72E_431 23 High
72E_435 30 Extreme
72E_436 23 High
72E_439 27 Extreme
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Physical environment and logistics, 7252E - Kempe Fjord

Access

The waters in this map area are largely uncharted and caution should be exer-
cised. In general, the waters appear to be deep, however, uncharted dangers
may exist (nautical chart 2701). Local knowledge is essential for navigation.

The waters in this map are covered by shorefast ice from November to June.
Additional dangers to navigation are present here due to icebergs.

Anchorage is available at Soliteerbugt, a bay on the NW side of Ella J, which
is sheltered from all except N winds (nautical chart 2750). The W entrance
point of the cove is foul for 90 m offshore, but elsewhere in the bay the depths
are deep. Range beacons, in line bearing 178°, lead to an anchorage; the berth
lies in a depth of 55 m, 185 m offshore. Vessels may also anchor slightly E of
the range line, in a depth of 44 m. Small craft can anchor, in depths of 5.5 to 7
m, within the cove (see nautical chart 2750 and the Greenland Harbour Pilot,
https:/ /www.gronlandskehavnelods.dk/Details/79?&lang=ENG).

A STOL-airstrip is identified at Soliteerbugt (Chapter 15).

Shorelines within this area are predominantly rock, talus, and alluvial fan al-
lowing little opportunity for marine access.

Countermeasures

In ice concentrations down to six tenths, in-situ burning of oil in conjunction
with tracking oiled ice is recommended. In open water conditions in offshore
and nearshore areas, containment for recovery or burning is recommended.
Dispersant application should be considered in offshore and nearshore wa-
ters to protect waterfowl and to prevent oil from entering inshore areas. Dis-
persant-use is cautioned against in shallow nearshore waters, which may ex-
ist within the fjords on this map: the waters appear to be deep, but as they are
uncharted, soundings should be taken to confirm their depth prior to using
dispersants.

Offshore countermeasures represent the only practical method of protecting
most shoreline areas.

Diversion booming should be attempted at each fjord’s entrance to avoid
massive oiling of relatively low-energy inshore areas, but this will be compli-
cated by the excessive length of boom required and the difficulty in anchoring
in the deep nearshore waters.

Shorelines within this area are predominantly rock, talus, and alluvial fan
with moderate exposure, which may not require active cleaning efforts unless
heavily contaminated with heavy oils.

Consideration should be given to flushing operations in the protected waters
within the fjords. Access and trafficability of these areas are unknown, but it is
probable that any cleanup operations would be marine-based given the likely
nature of the shoreline.

Safe Havens
There are no potential safe havens identified on this map.


https://www.gronlandskehavnelods.dk/Details/79?&lang=ENG
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8.10 Map 7253E - Narhvalsund

Shoreline sensitivity map

Human use

72E_443

Species occurrence

Area inside the National Park in North and East Greenland with
occasional tourist cruises, expeditions and scientific activities in
coastal areas in Jul-Sep. Close proximity to Mestersvig (perma-
nently manned military outpost).

Gb72E_429
Sb72E_424
Sb72E_430
ACT2E_443
Gb72E_424
Gb72E_430
Gb72E_436
Gb72E_437
Gb72E_439
Gb72E_443

Gb72E_444

Gb73E_456

Sb72E_444,
Sb72E_443

Sb72E_437,
Sb73E_456

2 colonies of glaucous gulls

3 colonies of common eiders

2 colonies of common eiders

Important Arctic char river

1 colony of glaucous gulls and 4 colonies of Arctic terns
3 colonies of glaucous gulls and 2 colonies of Arctic terns
3 colonies of glaucous gulls

1 colony of Arctic terns

9 colonies of glaucous gulls and 1 colony of Arctic terns

4 colonies of glaucous gulls, 1 colony of Sabine’s gulls and 5 colo-
nies of Arctic terns

3 colonies of glaucous gulls, 1 colony of Sabine’s gulls and 2 colo-
nies of Arctic terns

1 colony of glaucous gulls

2 colonies of common eiders

1 colony of common eiders

Site specific occurrence: blue icons

Gb9016

Gb9021

Gbo077

Gb9084

Gb9098 - Gb9100
Gb9101

Gb9102, Gb9105
Gb9103, Gb9104
Gb9106, Gb9107
Gb9111, Gb9116

Gb9119

Gbo121

Gb9143

Sb9311

Sb9324 - Sb9328

Breeding Sabine’s gulls and Arctic terns
Breeding glaucous gulls and Arctic terns
Breeding glaucous gulls

Breeding Arctic terns

Breeding Arctic terns

Breeding glaucous gulls

Breeding Arctic terns

Breeding glaucous gulls

Breeding glaucous gulls

Breeding glaucous gulls

Breeding Arctic terns

Breeding glaucous gulls

Breeding glaucous gulls

Breeding common eiders

Breeding common eiders
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Shoreline sensitivity summary

SEG_ID Sensitivity Ranking
T2E_424 29 Extreme
T72E_429 19 High

72E_430 28 Extreme
72E_436 23 High

T2E_437 33 Extreme
72E_439 27 Extreme
7T2E_443 32 Extreme
T2E_444 34 Extreme
72E_445 16 Moderate
73E_456 22 High

T72E_457 18 Moderate
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Physical environment and logistics, 7253E - Narhvalsund

Access

The nearshore waters in this map area are uncharted and caution should be
exercised. In general, the waters appear to be deep, however, uncharted dan-
gers may exist (nautical chart 2701). Local knowledge is essential for naviga-
tion.

The waters in this map are covered by shorefast ice from December to July.
Additional dangers to navigation are present here due to icebergs.

Holm Bugt, a small bay, is entered between Haslum Jer and Palisademe.
Hawleys Rock, a submerged rock lying on a shoal, is located 5 km NW of
Haslum Qer. A rock, awash, and a small islet lie 1.6 km SSW and 1.2 km N,
respectively, of Hawleys Rock. Caution is necessary in this area due to the
possibility of pinnacles. Beacons stand at the head of Holm Bugt and in line,
bearing about 083° between Hawleys Rock and the rock, awash, SSW of it.
Vessels can anchor, in a depth of 46 m, about 1.2 km offshore.

Anchorage is available at Soliteerbugt, a bay on the NW side of Ella &, which
is sheltered from all except N winds. The W entrance point of the cove is foul
for 90 m offshore, but elsewhere in the bay the depths are deep. Range bea-
cons, in line bearing 178°, lead to an anchorage; the berth lies in a depth of
55 m, 185 m offshore. Vessels may also anchor slightly E of the range line,
in a depth of 44 m. Small craft can anchor, in depths of 5.5 to 7 m, within the
cove (see nautical chart 2750 and the Greenland Harbour Pilot, https:/ /www.
gronlandskehavnelods.dk/Details/79?&lang=ENG).

Maria @ (72°57'N, 24°54'W), an island, 269 m high, is located 3 km N of Ella @.
Submerged rocks have been reported to lie within 1 km of this island. Shoal
depths of 6 and 12 m lie, in the fairway of the main fiord, 1 km E and 1.6 km
NE, respectively, of the E extremity of Maria &. There are moreover two an-
chor sites at Akerblom @ (Chapter 14).

Three STOL-airstrips are identified at Ella @, Hammar & and Holm Bugt
(Chapter 15).

Shorelines within this area are predominantly rock and talus, allowing little
opportunity for marine access.

Countermeasures

In ice concentrations down to six tenths, in-situ burning of oil in conjunction
with tracking oiled ice is recommended. In open water conditions in offshore
and nearshore areas, containment for recovery or burning is recommended.
Dispersant application should be considered in offshore and nearshore wa-
ters to protect waterfowl and to prevent oil from entering inshore areas. Dis-
persant-use is cautioned against in shallow nearshore waters, which may ex-
ist within the fjords on this map: the waters appear to be deep, but as they are
uncharted, soundings should be taken to confirm their depth prior to using
dispersants.

Offshore countermeasures represent the only practical method of protecting
most shoreline areas.

Diversion booming should be attempted at each fjord’s entrance to avoid
massive oiling of relatively low-energy inshore areas, but this will be compli-


https://www.gronlandskehavnelods.dk/Details/79?&lang=ENG
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cated by the excessive length of boom required and the difficulty in anchoring
in the deep nearshore waters.

Shorelines within this area are predominantly rock and talus, moderate expo-
sure, which may not require active cleaning efforts unless heavily contami-
nated with heavy oils.

Consideration should be given to flushing operations in the protected waters
within the fjords. Access and trafficability of these areas are unknown, but it is
probable that any cleanup operations would be marine-based given the likely
nature of the shoreline.

Safe Havens
There are no potential safe havens identified on this map.
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8.11 Map 7254E - Vega Sund

Shoreline sensitivity map

Human use

Occasional tourist cruises, expeditions and scientific activities in coastal areas in Jul-Sep.

Species occurrence

Gb72E_451
Gb72E_458
Gb72E_449
Gb73E_455
Gb73E_456

Sb72E_449,
Sb72E_451

Sb73E_456

1 colony of glaucous gulls and 2 colonies of Arctic terns
1 colony of Arctic terns

3 colonies of Arctic terns and 1 colony of Sabine’s gulls
2 colonies of glaucous gulls

1 colony of glaucous gulls

1 colony of common eiders

2 colony of common eiders

Site specific occurrence: blue icons

Gb9023

Gb9024

Gb9080

Gb9150 - Gb9153
Gb9157, Gb9158
Sb9314, Sb9329

Breeding glaucous gulls and Arctic terns (S_E14)
Breeding Sabine’s gulls and Arctic terns (S_E14)
Breeding Arctic terns (S_E14)

Breeding Arctic terns (S_E14)

Breeding glaucous gulls (S_E14)

Breeding common eiders (S_E14)

Shoreline sensitivity summary

SEG_ID Sensitivity Ranking
72E_445 16 Moderate
T2E_447 18 Extreme
7T2E_449 40 Extreme
72E_451 22 Extreme
73E_455 15 Low
73E_456 22 High
T72E_457 18 Moderate
72E_458 25 High

7254E

Jan

Feb

Mar

Apr May

Jun

Jul Aug Sep Oct Nov

Dec
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Physical environment and logistics, 7254E - Vega Sund

Access

The nearshore waters in and around the islands in this map area are unchart-
ed and caution should be exercised. In general, the waters in some parts ap-
pear to be deep while the eastern part of Vega Sund appear to be shallow (see
nautical chart 2730), and uncharted dangers may exist everywhere (nautical
chart 2701). Local knowledge is essential for navigation.

The waters in this map are covered by shorefast ice from November to June.
Additional dangers to navigation are present here due icebergs.

There has been reported an anchorage in central Vega Sund (Chapter 14).
There are no airstrips identified on this map area.

Shorelines within this area are predominantly rock and talus, allowing little
opportunity for marine access.

Countermeasures

In ice concentrations down to six tenths, in-situ burning of oil in conjunction
with tracking oiled ice is recommended. In open water conditions in offshore
and nearshore areas, containment for recovery or burning is recommended.
Dispersant application should be considered in offshore and nearshore wa-
ters to protect waterfowl and to prevent oil from entering inshore areas. Dis-
persant-use is cautioned against in shallow nearshore waters, which may ex-
ist within the fjords on this map: the waters appear to be deep, but as they are
uncharted, soundings should be taken to confirm their depth prior to using
dispersants.

Offshore countermeasures represent the only practical method of protecting
most shoreline areas.

Diversion booming should be attempted at each fjord’s entrance to avoid
massive oiling of relatively low-energy inshore areas, but this will be compli-
cated by the excessive length of boom required and the difficulty in anchoring
in the deep nearshore waters.

Shorelines within this area are predominantly rock and talus, with low to
moderate exposure, the latter of which may not require active cleaning efforts
unless heavily contaminated with heavy oils.

Consideration should be given to flushing operations in the protected waters
within the fjords. Access and trafficability of these areas are unknown, but it is
probable that any cleanup operations would be marine-based given the likely
nature of the shoreline.

Safe Havens

There are no potential safe havens identified on this map. The western portion
of Vega Sund could be considered as a potential safe haven given the natural
protection it offers; however, the depths are unknown and booming would be
complicated by the excessive lengths of boom required.
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8.12 Map 7255E - Kap McClintock

Shoreline sensitivity map

Human use

Occasional tourist cruises, expeditions and scientific activities in coastal areas in Jul-Sep.

Species occurrence

Gb72E_450
Gb72E_451
Gb72E_454
Gb72E_458
Gb72E_446
Gb73E_455

Sb72E_451,
Sb72E_454

1 colony of glaucous gulls and 1 colony of Arctic terns

1 colony of glaucous gulls and 2 colonies of Arctic terns

1 colony of glaucous gulls and 1 colony of Arctic terns

1 colony of Arctic terns
1 colony of glaucous gulls
2 colonies of glaucous gulls

1 colony of common eiders

Site specific occurrence: blue icons

Gb9023
Gb9078, Gb9079
Gb9149, Gb9152
Gb9154
Gb9157
Gb9188
Sb9329
Sb9330

Breeding glaucous gulls and Arctic terns (S_E14)

Breeding glaucous gulls (S_E14)

Breeding Arctic terns (S_E1
Breeding glaucous gulls
Breeding glaucous gulls
Breeding Arctic terns

Breeding common eiders (S_E14)

Breeding common eiders

Shoreline sensitivity summary

4)

SEG_ID Sensitivity Ranking
72E_446 13 Extreme
T2E_447 18 Extreme
72E_450 18 Extreme
72E_451 22 Extreme
72E_452 11 Low
72E_453 11 Low
T2E_454 17 Moderate
73E_455 15 Low
72E_458 25 High
7255E
. Gulsbreedng
. seadwksbreedng
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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Physical environment and logistics, 7255E - Kap McClintock

Access

The nearshore waters in and around the islands in this map area are largely
uncharted and caution should be exercised. In general, the waters offshore
appear to be deep, while nearshore and within the islands they appear shal-
low, and, uncharted dangers may exist everywhere (nautical charts 2701 and
2730). Local knowledge is essential for navigation.

The fjords and bays are covered with shorefast ice from November to July,
while heavy drift ice occur in the eastern parts year round. Additional dan-
gers to navigation are present here due icebergs.

Malia Havn, approximately 72°42’N, 22°36'W affords sheltered anchorage for
small craft (nautical chart 2730) and there are two anchorages at the islands N
of Geographical Society I, both exposed to drifting ice (Chapter 14).

There are no airstrips identified on this map area.

Shorelines within this area are predominantly rock and talus, allowing little
opportunity for marine access.

Countermeasures

In ice concentrations down to six tenths, in-situ burning of oil in conjunction
with tracking oiled ice is recommended. In open water conditions in offshore
and nearshore areas, containment for recovery or burning is recommended.
Dispersant application should be considered in offshore and nearshore wa-
ters to protect waterfowl and to prevent oil from entering inshore areas. Dis-
persant-use is cautioned against in shallow nearshore waters, which may ex-
ist within the fjords on this map: the waters appear to be deep, but as they are
uncharted, soundings should be taken to confirm their depth prior to using
dispersants.

Offshore countermeasures represent the only practical method of protecting
most shoreline areas.

Diversion booming should be attempted at each fjord’s entrance to avoid
massive oiling of relatively low-energy inshore areas, but this will be compli-
cated by the excessive length of boom required and the difficulty in anchoring
in the deep nearshore waters.

Shorelines within this area are predominantly rock and talus, with moderate
to high exposure, which may not require active cleaning efforts unless heavily
contaminated with heavy oils.

Consideration should be given to flushing operations in the protected waters
within the fjords. Access and trafficability of these areas are unknown, but it is
probable that any cleanup operations would be marine-based given the likely
nature of the shoreline.

Safe Havens
There are no potential safe havens identified on this map.
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8.13 Map 7301E - Kjerulf Fjord

Shoreline sensitivity map

Human use

Occasional tourist cruises, expeditions and scientific activities in coastal areas in Jul-Sep.

Species occurrence

Very little species occurrence is registrered on this map.

Shoreline sensitivity summary

SEG_ID Sensitivity Ranking
73E_459 16 Moderate
72E_460 15 Moderate
73E_461 16 Moderate
73E_462 15 Low
73E_463 19 High
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Physical environment and logistics, 7301E - Kjerulf Fjord

Access

The waters in this map area are largely uncharted and caution should be exer-
cised. In general, the waters appear to be deep, however, uncharted dangers
may exist (nautical chart 2701). Local knowledge is essential for navigation.

The waters in this map are covered by shorefast ice from December to June.
Additional dangers to navigation are present here due to icebergs that are dis-
charged from glaciers.

No anchorages are reported for this map area.
There are no airstrips identified on this map area.

Shorelines within this area are predominantly rock and talus, allowing little
opportunity for marine access.

Countermeasures

In ice concentrations down to six tenths, in-situ burning of oil in conjunction
with tracking oiled ice is recommended. In open water conditions in offshore
and nearshore areas, containment for recovery or burning is recommended.
Dispersant application should be considered in offshore and nearshore wa-
ters to protect waterfowl and to prevent oil from entering inshore areas. Dis-
persant-use is cautioned against in shallow nearshore waters, which may ex-
ist within the fjords on this map: the waters appear to be deep, but as they are
uncharted, soundings should be taken to confirm their depth prior to using
dispersants.

Offshore countermeasures represent the only practical method of protecting
most shoreline areas.

Diversion booming should be attempted at each fjord’s entrance to avoid
massive oiling of relatively low-energy inshore areas, but this will be compli-
cated by the excessive length of boom required and the difficulty in anchoring
in the deep nearshore waters.

Shorelines within this area are predominantly rock and talus, with low to
moderate exposure, the latter of which may not require active cleaning efforts
unless heavily contaminated with heavy oils.

Consideration should be given to flushing operations in the protected waters
within the fjords. Access and trafficability of these areas are unknown, but it is
probable that any cleanup operations would be marine-based given the likely
nature of the shoreline.

Safe Havens
There are no potential safe havens identified on this map.
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8.14 Map 7302E - Antarctic Sund
Shoreline sensitivity map

Human use

Occasional tourist cruises, expeditions and scientific activities in coastal areas in Jul-Sep.

Species occurrence

Gb73E_468 1 colony of glaucous gulls and 2 colonies of Arctic terns
Gb73E_467, 2 colonies of glaucous gulls and 1 colony of Arctic terns
Gb73E_465

Site specific occurrence: blue icons

Gb9174, Gb9175 Breeding glaucous gulls

Shoreline sensitivity summary

SEG_ID Sensitivity Ranking
73E_438 18 Moderate
73E_459 16 Moderate
73E_461 16 Moderate
73E_462 15 Low

73E_463 19 High

73E_464 16 Moderate
73E_465 24 High

73E_467 28 Extreme
73E_468 25 Extreme

7302E

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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Physical environment and logistics, 7302E - Antarctic Sund

Access

The nearshore waters in this map area are uncharted and caution should be
exercised. In general, the waters appear to be deep, however, uncharted dan-
gers may exist (nautical chart 2701). Local knowledge is essential for naviga-
tion.

The waters in this map are covered by shorefast ice from December to June.
Additional dangers to navigation are present here due to the icebergs that are
discharged from the glaciers in the head of some of the fjords.

There is an anchorage in Renbugten (Chapter 14).

A STOL-airstrip (“skiway”) is identified at Polarheimen N of Scheele Bjerg in
Suess Land (Chapter 15).

Shorelines within this area are almost exclusively rock, with some talus, al-
lowing little opportunity for marine access.

Countermeasures

In ice concentrations down to six tenths, in-situ burning of oil in conjunction
with tracking oiled ice is recommended. In open water conditions in offshore
and nearshore areas, containment for recovery or burning is recommended.
Dispersant application should be considered in offshore and nearshore wa-
ters to protect waterfowl and to prevent oil from entering inshore areas. Dis-
persant-use is cautioned against in shallow nearshore waters, which may ex-
ist within the fjords on this map: the waters appear to be deep, but as they are
uncharted, soundings should be taken to confirm their depth prior to using
dispersants.

Offshore countermeasures represent the only practical method of protecting
most shoreline areas.

Diversion booming should be attempted at each fjord’s entrance to avoid
massive oiling of relatively low-energy inshore areas, but this will be compli-
cated by the excessive length of boom required and the difficulty in anchoring
in the deep nearshore waters.

Shorelines within this area are almost exclusively rock, with some talus, with
low to moderate exposure, the latter of which may not require active cleaning
efforts unless heavily contaminated with heavy oils.

Consideration should be given to flushing operations in the protected waters
within the fjords. Access and trafficability of these areas are unknown, but it is
probable that any cleanup operations would be marine-based given the likely
nature of the shoreline.

Safe Havens
There are no potential safe havens identified on this map.
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8.15 Map 7303E - Duseén Fjord

Shoreline sensitivity map

Human use

Occasional tourist cruises, expeditions and scientific activities in coastal areas in Jul-Sep.

Species occurrence

Ac73E_472, Ac73E_471

Gb72E_436
Gb72E_437
Gb73E_456

Gb73E_465, Gb73E_467

Gb73E_468
Gb73E_472

Sb72E_437, Sb73E_456

Important Arctic char river
3 colonies of glaucous gulls
1 colony of Arctic terns

1 colony of glaucous gulls

2 colonies of glaucous gulls and 1 colony of Arctic terns

1 colony of glaucous gulls and 2 colonies of Arctic terns

1 colony of glaucous gulls

1 colony of common eiders

Site specific occurrence: blue icons

Gb9160, Gb9164
Gb9167
Gb9172, Gb9174
Gb9177, Gb9180
Sb9334

Breeding Arctic terns
Breeding Arctic terns
Breeding glaucous gulls
Breeding glaucous gulls

Breeding common eiders

Shoreline sensitivity summary

SEG_ID Sensitivity Ranking
72E_436 23 High
T2E_437 33 Extreme
73E_438 18 Moderate
73E_456 22 High
T2E_457 18 Moderate
73E_464 16 Moderate
73E_465 24 High
73E_466 13 Low
73E_467 28 Extreme
73E_468 25 Extreme
73E_469 1 Low
73E_471 19 High
73E_472 20 High
7303E
- Avtochar
. Gulsbreedng
. seadwksbreedng
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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Physical environment and logistics, 7303E - Dusén Fjord

Access

The nearshore waters in this map area are uncharted and caution should be
exercised. In general, the waters appear to be deep, however, uncharted dan-
gers may exist. Local knowledge is essential for navigation (nautical chart
2701).

The waters in this map are covered by shorefast ice from December to July.
Additional dangers to navigation are present here due to icebergs that are dis-
charged from the head of some of the fjords.

Blomsterbugten, a wide bay, is located close south of Kap Petersen on the W
coast of Ymer . Vessels may anchor, in a depth of 60 m, large broken stones,
about 300 m offshore, close S of the hunting hut. Vessels should approach the
anchorage slowly on an E course, steering for a rectangle mark painted on
the shore, as the depths decrease rapidly to 9 m at about 45 m from the shore
(nautical chart 2750).

Eleonore Bugt indents the NW side of Kejser Franz Joseph Fjord between 13
and 24 km SW of the entrance to Geologfjord. It is reported that vessels can
anchor close S of the mouth of a river that flows through a valley at the head
of this bay.

It is possible to anchor in 45 m of water close to the innermost part of Dusén
Fjord, 0.5 M before the fjord narrows to a river-like channel and at a distance
of 500 m and 400 m respectively to the N and S coasts of the fjord (Chapter 14).

There are two STOL-airstrips in Flade Dal on Ymer @ (Chapter 15).

Shorelines within this area are almost exclusively rock and talus, allowing lit-
tle opportunity for marine access.

Countermeasures

In ice concentrations down to six tenths, in-situ burning of oil in conjunction
with tracking oiled ice is recommended. In open water conditions in offshore
and nearshore areas, containment for recovery or burning is recommended.
Dispersant application should be considered in offshore and nearshore wa-
ters to protect waterfowl and to prevent oil from entering inshore areas. Dis-
persant-use is cautioned against in shallow nearshore waters, which may ex-
ist within the fjords on this map: the waters appear to be deep, but as they are
uncharted, soundings should be taken to confirm their depth prior to using
dispersants.

Offshore countermeasures represent the only practical method of protecting
most shoreline areas.

Diversion booming should be attempted at each fjord’s entrance to avoid
massive oiling of relatively low-energy inshore areas, but this will be compli-
cated by the excessive length of boom required and the difficulty in anchoring
in the deep nearshore waters.

Shorelines within this area are almost exclusively rock and talus with low to
moderate exposure, the latter of which may not require active cleaning efforts
unless heavily contaminated with heavy oils.
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Consideration should be given to flushing operations in the protected waters
within the fjords. Access and trafficability of these areas are unknown, but it is
probable that any cleanup operations would be marine-based given the likely
nature of the shoreline.

Safe Havens

A potential safe haven is identified at Eleonore Bugt, with moderate natural
protection and the ability to at least partially contain oil that is released from
a vessel under repair.
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8.16 Map 7304E - Kejser Franz Joseph Fjord
Shoreline sensitivity map

Human use

Occasional tourist cruises, expeditions and scientific activities in coastal areas in Jul-Sep.

Species occurrence

Gb73E_482 1 colony of glaucous gulls

Ac73E_472, Important Arctic char river

Ac73E_471

Gb73E_456 1 colony of glaucous gulls

Gb73E_470 1 colony of Arctic terns and 2 colonies of Sabine’s gulls
Gb73E_472 1 colony of glaucous gulls

Sb73E_470 2 colonies of common eiders

Sb73E_456 1 colony of common eiders

Site specific occurrence: blue icons

Gb9026 Breeding Sabine’s gulls and Arctic terns (S_E15)
Gb9161 Breeding Sabine’s gulls (S_E15)

Gb9173 Breeding glaucous gulls

Sb9332 Breeding common eiders (S_E15)

Sb9336, Sb9337 Breeding common eiders (S_E15)

Shoreline sensitivity summary

SEG_ID Sensitivity Ranking
73E_456 22 High
73E_466 13 Low
73E_469 11 Low
73E_470 20 Extreme
73E_471 19 High
7T3E_472 20 High
73E_473 15 Low
73E_481 18 Moderate
73E_482 16 Low

7304E
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Physical environment and logistics, 7304E - Kejser Franz Joseph Fjord

Access

The nearshore waters in this map area are largely uncharted and caution
should be exercised. In general, the waters appear to be deep, however, un-
charted dangers may exist (nautical chart 2701). Local knowledge is essential
for navigation.

The waters in this map are covered by shorefast ice from December to July.
Additional dangers to navigation are present here due to icebergs that are dis-
charged from the head of some of the fjords and drift ice may enter from the E.

Sofia Sund is entered from the E between Kap Humboldt, located 8 km SW of
Kap Wijkander, and the N end of Robertson . The entrance channel is nar-
row and deep with tidal currents that attain rates of up to 3 knots. The depths
in its fairway are reported to be deep, with no known dangers. Vessels may
obtain anchorage close NE of Kap Humboldt, in a depth of 58 m, with a for-
mer hunting station standing 1 km N of the cape bearing 313°, distant about
0.5 km. When approaching the berth, vessels should keep in depths of more
than 27 m as a crescent-shaped reef fringes the shore abreast the hunting sta-
tion. It was reported (1941) that a vessel anchored during September, in a
depth of 55 m, sand, 2.5 km W of Robertson J, 1 km off the S shore of the
sound. At this time, several icebergs, both grounded and floating, were ob-
served near Robert- sons &.

Within the islands of the Vinterger group, the holding ground is good and
the shelter is reported to make excellent winter quarters, as the depths are
sufficiently shoal to prevent icebergs from drifting in (Chapter 14).

There are no airstrips identified on this map area.

Shorelines within this area are almost exclusively talus with some rock, allow-
ing little opportunity for marine access.

Countermeasures

In ice concentrations down to six tenths, in-situ burning of oil in conjunction
with tracking oiled ice is recommended. In open water conditions in offshore
and nearshore areas, containment for recovery or burning is recommended.
Dispersant application should be considered in offshore and nearshore wa-
ters to protect waterfowl and to prevent oil from entering inshore areas. Dis-
persant-use is cautioned against in shallow nearshore waters, which may ex-
ist within the fjords on this map: the waters appear to be deep, but as they are
uncharted, soundings should be taken to confirm their depth prior to using
dispersants.

Offshore countermeasures represent the only practical method of protecting
most shoreline areas.

Diversion booming should be attempted at each fjord’s entrance to avoid
massive oiling of relatively low-energy inshore areas, but this will be compli-
cated by the excessive length of boom required and the difficulty in anchoring
in the deep nearshore waters.

Shorelines within this area are almost exclusively talus with some rock, with
low to moderate exposure, the latter of which may not require active cleaning
efforts unless heavily contaminated with heavy oils.
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Consideration should be given to flushing operations in the protected waters
within the fjords. Access and trafficability of these areas are unknown, but it is
probable that any cleanup operations would be marine-based given the likely
nature of the shoreline.

Safe Havens
There are no potential safe havens identified on this map.
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8.17 Map 7305E - Kap Franklin

Shoreline sensitivity map

Human use

Occasional tourist cruises, expeditions and scientific activities in coastal areas in Jul-Sep.

Species occurrence

Gb73E_482
Gb72E_454
Gb73E_455
Gb73E_456
Gb73E_470
Gb73E_483

Sb72E_454,
Sb73E_456

Sb73E_470
Sb73E_483

1 colony of glaucous gulls

1 colony of glaucous gulls and 1 colony of Arctic terns

2 colonies of glaucous gulls

1 colony of glaucous gulls

1 colony of Arctic terns and 2 colonies of Sabine’s gulls

3 colonies of Arctic terns and 1 colony of Sabine’s gulls

1 colony of common eiders

2 colonies of common eider:

1 colony of common eiders

Site specific occurrence: blue icons

S

Gb9026
Gb9157, Gb9158
Gb9176
Gb9188
Sb9337

Breeding Sabine’s gulls and Arctic terns (S_E15)

Breeding glaucous gulls
Breeding glaucous gulls
Breeding Arctic terns

Breeding common eiders (S_E15)

Shoreline sensitivity summary

SEG_ID Sensitivity Ranking
T2E_454 17 Moderate
73E_455 15 Low
73E_456 22 High
73E_466 13 Low
73E_470 20 Extreme
73E_473 15 Low
73E_482 16 Low
73E_483 18 Extreme
7305E
. Gulsbreedng
. seadwksbreedng
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Physical environment and logistics, 7305E - Kap Franklin

Access

The nearshore waters in and around the islands in this map area are largely
uncharted and caution should be exercised. In general, the waters offshore,
nearshore, and within the islands appear to be deep, however, uncharted dan-
gers may exist (nautical chart 2701). Local knowledge is essential for navigation.

The waters in this map are covered by shorefast ice from January to July and
heavy drift ice may occur year round. Additional dangers to navigation are
present here due to icebergs.

Sofia Sund is entered from the E between Kap Humboldt, located 8 km SW
of Kap Wijkander, and the N end of Robertson . The entrance channel is
narrow and deep with tidal currents that attain rates of up to 3 knots. The
depths in its fairway are reported to be deep, with no known dangers. Vessels
may obtain anchorage close NE of Kap Humboldt, in a depth of 58 m, with
a former hunting station standing 1 km N of the cape bearing 313°, distant
about 0.5 km. When approaching the berth, vessels should keep in depths of
more than 27 m as a crescent-shaped reef fringes the shore abreast the hunting
station. Ice is often present here. There are also anchorages at the islands of
Borggen and Sestjernen and at Margrethedal W of Kap Franklin (Chapter 14).

A STOL-airstrip apparently on the sea ice (“skiway”) is located N of Kap
Franklin (Chapter 15).

Shorelines within this area are almost exclusively rock with some talus, allow-
ing little opportunity for marine access.

Countermeasures

In ice concentrations down to six tenths, in-situ burning of oil in conjunction
with tracking oiled ice is recommended. In open water conditions in offshore
and nearshore areas, containment for recovery or burning is recommended.
Dispersant application should be considered in offshore and nearshore waters
to protect waterfowl and to prevent oil from entering inshore areas. Dispersant-
use is cautioned against in shallow nearshore waters, which may exist within
the fjords on this map: the waters appear to be deep, but as they are uncharted,
soundings should be taken to confirm their depth prior to using dispersants.

Offshore countermeasures represent the only practical method of protecting
most shoreline areas.

Diversion booming should be attempted at each fjord’s entrance to avoid
massive oiling of relatively low-energy inshore areas, but this will be compli-
cated by the excessive length of boom required and the difficulty in anchoring
in the deep nearshore waters.

Shorelines within this area are almost exclusively rock with some talus, allow-
ing with high exposure, which may not require active cleaning efforts unless
heavily contaminated with heavy oils.

Consideration should be given to flushing operations in the protected waters
within the fjords. Access and trafficability of these areas are unknown, but it is
probable that any cleanup operations would be marine-based given the likely
nature of the shoreline.

Safe Havens
There are no potential safe havens identified on this map.
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8.18 Map 7306E - Bontekoe @
Shoreline sensitivity map

Human use

Occasional tourist cruises, expeditions and scientific activities in coastal areas in Jul-Sep.

Species occurrence

Gb73E_511 1 colony of glaucous gulls

Gb73E_484 2 colonies of glaucous gulls

Gb73E_483 3 colonies of Arctic terns and 1 colony of Sabine’s gulls
Sb73E_483 1 colony of common eiders

Site specific occurrence: blue icons

Gb9010 Breeding Arctic terns and Sabine’s gulls (S_E16)
Gb9166 Breeding glaucous gulls

Gb9169 Breeding Arctic terns (S_E16)

Gb9178 Breeding glaucous gulls

Gb9179 Breeding Arctic terns

Sb9331 Breeding common eiders (S_E16)

Shoreline sensitivity summary

SEG_ID Sensitivity Ranking
73E_483 18 Extreme
73E_484 16 Low
73E_511 13 Low

7306E
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Physical environment and logistics, 7306E - Bontekoe @

Access

The nearshore waters in this map area are largely uncharted and caution should
be exercised. In general, the waters appear to be deep, however, uncharted dan-
gers may exist (nautical chart 2701). Local knowledge is essential for navigation.

The waters in this map are covered by shorefast ice from December/January
to July and heavy driftice may occur year round. Additional dangers to navi-
gation are present here due to icebergs.

Bontekoe ¢ (73°07’N, 21°20°'W), an island, 353 m high, lies 38 km ESE of Kap
Franklin. An isolated shoal patch, with a depth of 12 m, was reported (1954)
to lie about 10 km W of this island.

Mackenzie Bugt (73°26'N, 21°30'W) is entered NW of Kap Bennet. Depths
of 12 to 55 m lie in the bay, but the NW part is shoal. A submerged rock lies
about 2 km off the W side of the bay, midway between Kap Bennet and the
head. Vessels can anchor, in depths of 20 to 37 m, between 1.5 and 3 km from
the head and 1 km off the NE shore. Ice conditions in the bay are controlled
by the winds and tides. It is possible to anchor S of Bontekoe @ (Chapter 14).

Three STOL- airstrips are identified E of Myggbukta a former hunting station
(Chapter 15).

Shorelines within this area are rock, some talus and alluvial fans, allowing lit-
tle opportunity for marine access.

Countermeasures

In ice concentrations down to six tenths, in-situ burning of oil in conjunction
with tracking oiled ice is recommended. In open water conditions in offshore
and nearshore areas, containment for recovery or burning is recommended.
Dispersant application should be considered in offshore and nearshore waters
to protect waterfowl and to prevent oil from entering inshore areas. Dispersant-
use is cautioned against in shallow nearshore waters, which may exist within
the fjords on this map: the waters appear to be deep, but as they are uncharted,
soundings should be taken to confirm their depth prior to using dispersants.

Offshore countermeasures represent the only practical method of protecting
most shoreline areas.

Diversion booming should be attempted at each fjord’s entrance to avoid
massive oiling of relatively low-energy inshore areas, but this will be compli-
cated by the excessive length of boom required and the difficulty in anchoring
in the deep nearshore waters.

Shorelines within this area are almost exclusively rock, with some talus, with
high exposure, which may not require active cleaning efforts unless heavily
contaminated with heavy oils.

Consideration should be given to flushing operations in the protected waters
within the fjords. Access and trafficability of these areas are unknown, but it is
probable that any cleanup operations would be marine-based given the likely
nature of the shoreline.

Safe Havens

Mackenzie Bugt could be considered as a potential safe haven, but the area is
identified as “selectec area”. Exclusion booming may be complicated by the
excessive lengths of boom required to seal off the bay.
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8.19 Map 7307E - Kap Broer Ruys
Shoreline sensitivity map

Human use

Occasional tourist cruises, expeditions and scientific activities in coastal areas in Jul-Sep.

Species occurrence

Gb73E_484 2 colonies of glaucous gulls

Site specific occurrence: blue icons

Gb9163, Gb9178 Breeding glaucous gulls

Shoreline sensitivity summary

SEG_ID Sensitivity Ranking
73E_484 16 Low

7307E
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Physical environment and logistics, 7307E - Kap Broer Ruys

Access

The nearshore waters in this map area are largely uncharted and caution
should be exercised. In general, the waters appear to be deep, however, un-
charted dangers may exist (nautical chart 2701). Local knowledge is essential
for navigation.

In the particular map heavy drift ice may cover the sea right into the coast
from January to June. Additional dangers to navigation are present here due
to icebergs.

No anchorages are reported for this map area.
There are no airstrips identified on this map area.

Shorelines within this area are predominantly rock and talus, allowing little
opportunity for marine access.

Countermeasures

In ice concentrations down to six tenths, in-situ burning of oil in conjunction
with tracking oiled ice is recommended. In open water conditions in offshore
and nearshore areas, containment for recovery or burning is recommended.
Dispersant application should be considered in offshore and nearshore wa-
ters to protect waterfowl and to prevent oil from entering inshore areas. Dis-
persant-use is cautioned against in shallow nearshore waters, which may ex-
ist within the fjords on this map: the waters appear to be deep, but as they are
uncharted, soundings should be taken to confirm their depth prior to using
dispersants.

Offshore countermeasures represent the only practical method of protecting
most shoreline areas.

Shorelines within this area are predominantly rock and talus, with high ex-
posure, which may not require active cleaning efforts unless heavily contami-
nated with heavy oils.

Safe Havens
There are no potential safe havens identified on this map.
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