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Summary

This report presents results from the aerial survey carried out by helicopter in
early March 2019, for the Ameralik caribou population inhabiting the
northern portion of the South region in West Greenlan d. This population was
last surveyed in March 2012, making new estimates of abundance and density
necessary. In 2001 and 2006 survey method was strip transect counts. In 2012,
methods changed to Distance Sampling. The March 2019 helicopter survey
again used Distance Sampling methods.

For March 2019, the Ameralik caribou population abundance was estimated
at 19,503 caribou (95% Cl112,4048 30,665;CV = 0.219; SE = 4268), with density
4.2 = 0.9 caribou/km2 (95% CI: 2.@6.6). Overall survey coverage was 9.7%
(truncated data), which is a substantial improvement from the 2.15% coverage
for 2001 and 2006 strip transect count surveys. Further, it is evenimproved
relative to 8.6% coverage of the 2012 Distance Sampling systematic transects.

Despite 18 years of harvest management aimed at controlling caribou
abundance and density, the March 2019 Ameralik caribou population size is
large and appears to have increased 67% since 2012. The 2012 and 2019
surveys were similar in coverage and method. There is little overlap in the
Confidence Intervals for the 2012 and 2019 population estimates. Further, the
2019 CV (0.22) indicates good precision in the 2019 popudtion estimate. The
three combined make it reasonable to assume a trend of increasing population
size over the 20122019 period.

The density estimate for the Ameralik population was 4.2 caribou per km 2in

area of survey effort. This value is much greater than the management

recommended target of 1.2 caribou per km2 (Kingsley & Cuyler 2002, Cuyler

et al. 2007). At almost four-f ol d t he target density, X €
caribou/km 2 may have influenced the observed poor 2019 calf recruitment

and sex ratio (below). Exceeding the target caribou density is assumed to raise

the risk of overgrazing and thus decline in caribou abundance.

Relative to the 20062012 period, latewinter calf percentage was similar,
however, calf recruitment declined somewhat from prev ious values. In
contrast, the 2019 sex ratio of 22 bulls per 100 cows was poor and considerably
lower than previous values, i.e., 83, 81, 62 in 2001, 2006, 2012, respectively, for
animals age > lyear. Population trend beyond 2019 is uncertain, and there is
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always the possibility of future catastrophic stochastic events, including
extreme weather and pathogen outbreaks.

Environmental conditions during the 2019 survey provided extraordinary
camouflage for caribou. Pooling environmental covariates into a sin gle index
for camouflage will improve detection function modelling. Skilled observers
and flying helicopter low and slow were critical factors permitting detection
of caribou, specifically because 17% of all groups remained stationary.

Beyond population parameters, results of interest included relatively high
elevations, mean 647 m, used by the Ameralik caribou population in early
March. This reflects the relative scarcity of low elevations in the region and
likely also avoidance of human disturbance in | owlands. Further, and in
contrast to other caribou populations in West Greenland, most (92%) cows
possessed antlers in the Ameralik population.

Egikkaaneq (kalaallisut )

Uani nalunaarusiami  sagqummiunneqarput nunap immikkoortuani
tuttassiissutinik aqguts iviusumi qulimiguulik atorlugu martsip
aallartilaarnerani 2019-imi tuttunik Kkisitsinernit inernerit. Tuttut taakku
pinegartut nunatta kitaata kujataata avannaatungaani uumasuupput.
Tuttutogatigiiaat  kingullermik  kisinneqaramik periuseq atornegartoq
tassaawq, qulimiguulimmit takusat aalajangersimasumik kisinneqartarnerat,
taaguuteqartinneqgartog Distance Sampling methods. Periuseq marts 2019imi
kisitsisogarnerani aamma atorneqarpod.

Ameralimmi tuttut marts 2019 19.503 -nik (95%-konfidensinterval : 12.4046
30.665; variationskoefficient = 0,219; nalinginnaasumik nikingassutaasartoq
standart error = 4268), amerlassuseqgarnissaat missiliuunneqgarpoq,
naatsorsuinertigullu tuttut kvadratkilometer -imut, km 2-imut,
egimassusegarnissaat 4.2 + 0.9 tuttutkm?z (95% Cl. 2,@6,6)
aalajangiunneqarpog. Nuna kisisitviusoq qulangiuaarneqartorlu 9.7% -iuvoq
(trunkerede data), tassa nuna annertunerujussuaq 200imi 2006-milu
kisitsiviginegartunut sanilliullugu. Taamanikkumut sanilliullugu
pitsanngoriaat 8,6 %-iummat, tassa 2012imut sanilliussilluni.



Naak ukiuni 18-ini tuttut ikilisarniarlugit kiisalu amerlassusiisigut
egimassusiisa aqussinnaalernissaat anguniarlugu aqutsisogarsimagaluartoq,
Amerallip tuttui marts 2019 amerlagaat 2012-imiillu 67 % -imik
amerleriaateqarsimallutik. 2012-imi 2019-imilu Kisitsinerit assigeeqginnaamik
ingerlanneqarsimapput, Kisitsiviusup annertussusia angeqgatigiipajaar -
simallutik aammalu periuseq atorneqartoq taannarpiasimalluni. Ukiuni
taakkunani Kisitsiviusuni Kisitsisit inernerisa tutsuigin aataanik takutitsisut
annertunngitsumik galeriiffeqarput. 2019 -imi variationkoifficientip
pissarsiarinegartup (0,22) takutippaa tuttoqatigiiaat amerlassusiattut 2019 -imi
missiliuunneqartoq tutsuiginartumik  takussutissiilluartoq. Kisitsisit
inernerusut tamarmik takutippaat tuttogassuseq gaffakkiartuinnavissimasoq
piffissami 2012-imiit 2019-ip tungaanut. Kiisalu CV (0,22) takussutissiivoq
pegassuseq 2019mi eqqortumik takutinnegartoq. Pingasut taagorneqartut
ajoriinnagassaanngitsumik missiliuussutippaatigut ogassalluta tuttogassuseq
pinegartumi, tassalu piffissami 2012 aamma 2019mi,
gaffakkiartuaarsimasoq).

Ameralimmi tuttogatigiiaat kvadratkilometer -imut 4,2-mik Kisitsiviusumi
egimassusegarnissaat missiliuunneqarpoq. Kisitsit kvadratkilometer -imut 1,2
tutt ut egimassuseqarnisssaannit (Kingsley & Cuyler 2002, Cuyler et al. 2007)
innersuussummit  gaffasinnipilussuuvoq. Eqimassuseq sisamariammik
innersuussutaasumit gaffasinnerusoq imaassinnaavoq sumiiffiit ilaanni
nunap naggorlutsinneranik, pegassutsip piaqqganik pilersornegarnerlut -
tunngorneranik, aammalu arnavissat angutivissallu nikingassusiattut 2019 -
imi equngasumik kingunegarsimasinnaapput (ataatungaaniittoq takuuk).
Eqgimassusissamik  innersuussutit  saneqqutaarnegarpallaarneqgarneragut
ilimagisariagarpoq nunap naggorlutsinnissaa naggataagullu tuttuisatsinner -
unissaa aarlerinaateqalersinnaassammat.

Piaggat  amerlassusiat  piffissami 2006imiit  2012-ip  tungaanut
allannguutegarsimanngilaqg, kisiannili piffissami tassani ukiup
naajartornerani piaqqgiarinegartartut ~ siusinnerusumut  naleqqiullugu
ikileriaategarsimapput, kisitsisilli kusanaannarsimapput. Arnavi ssat 100
gaangata suiaassutsip nikinganera angutivissat 22usarsimapput, tassa
egungangaatsiarpoq, ukiunullu siuliinut 2001 -mi angutivissat 83-inut, 2006
imi 81-t, kiisalu 2012-imi 62-t nikingassutigisarsimavaat, ataasileereersimasut
matumani pineqarlutik. Peqassutsip 2009 kingorna ineriartorsimanera
ilisimaqqgissaarneganngilag, ukiorluusarnersuilu aarlerinartarput silammi
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pissusia siunissaq eqqgarsaatigaluguttaaq allanngoriartogimmat aammalumi
tuttut akornanni nappaataasartut atugaavallaannginnissaat kissa atiginarluni.

Avatangiisitigut  atugassarititaasut 2019 -imi  eqgarsaatigalugit, tuttut
kisitsinerup  nalaani aatsaat taama nunamut ilassuunnissaminnut
periarfissagissaartigipput.  Kisitsiniarneq erloginaraluagisoq, taamaattoq
pikkorissunik kisitsisogarnitta t uttut takusinnaatissimavai, qulimiguulillu
kigaatsumik appasissumillu ingerlaarmat tamarmik iluaqutaasimapput.
Taamaanneralu pingaarutegarsimavoq, kisitsinerummi nalaani tuttut
uninngasut 17 %-it missaanniissimapput.

Tuttunut tunngasorpiaat saniatigut mis issuinerit takutippaat, Ameralimmi
tuttoqgatigiiaat immamiit agguagatigiissillugu 647 m missaanni gatsissusilik
angullugu uninngaarniarnerusimasut.  Sumiiffik pineqartoq atsissuin -
napajaarsuugami qularnanngitsumillu inuit ingalassimaniarlugit tuttut
Ameralim mi gatsinnerusumiinniarsimapput. Aamma Ameralimmi kulavaat
Kalaallit Nunatta kitaani immikkoorutigalugu tamangajammik, tassa 92 % -ii,
nassunissimapput.

Resumé (dansk)

Denne rapport omhandler resultater fra helikopterteellingen af rensdyr i
Ameralik -bestanden i den nordlige del af region Syd i Vestgrgnland foretaget

i begyndelsen af marts 2019. Bestanden blev sidst optalt i marts 2012.
Teellingerne i 2001 og 2006 blev udfart som transektteellinger. |1 2012 sendrede
man metoden til "Distance Sampling" (DS). Ved helikopterteellingen i marts
2019 anvendtes ligeledes DS.

Ameralik -bestanden blev i marts 2019 anslaet til 19.503 rensdyr (9%6-
konfidensinterval: 12.404-30.665; variationskoefficient = 0,219;
standardafvigelse = 4268), med en teethed pa 4,2 + 0,9 rensdykm 2 (95%-
konfidensinterval = 2,6-6,6). Transekterne der blev flgjet dsekkede 9,7,
hvilket er en veesentlig forbedring i forhold til deekningen pa 2,15 % fra
transekt-teellingerne i 2001 og 2006. Daekningen er endda forbedret i forhold
til DS teellingen i 2012, hvor deekningen var pa 8,6 %.

Pa trods af, at man i 18 ar har forsggt at regulere bestandsstarrelsen og
bestandstaetheden, var Ameralik-bestanden i marts 2019 stor og ser ud til at
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veere gget med 67% siden 2012. Teellingerne i 2012 og 2019 havde lignende
deekning og anvendte samme metode. Der er ikke meget overlap mellem

konfidensintervallerne for bestandsestimaterne i 2012 og 2019. Desuden,
angiver CV (0.22) god preecision i bestandsestimatet for 2019. De tre
tisammen ge@r det rimeligt at antage en tendens med stigende

bestandsstgrrelse i perioden 20122019.

Ameralik -bestandens teethed blev estimeret til 4,2 rensdyr pr. km? i det
omrade, hvor teellingen blev foretaget. Dette er langt hgjere end de anbefalede
1,2 rensdyr pr. km2 (Kingsley & Cuyler 2002, Cuyler et al. 2007). En
overskridelse af den anbefalede bestandsteethed formodes at @gge risikoen for
overgraesning og dermed risikoen for nedgang i rensdyrbestanden.

| forhold til perioden 2006 -2012 var andelen af kalve sidst pa unteren den
samme. Kalverekrutteringen faldt dog noget i forhold til tidligere veerdier.
Kansfordelingen i 2019 pad 22 hanner (tyre) pr. 100 hunner (simler) var
derimod skaev og betydeligt lavere end de foregaende veerdier, dvs. 83, 81 og
62 hanner pr. 100 sirmer i henholdsvis 2001, 2006 og 2012 for dyr seldre end 1
ar. Bestandens udvikling efter 2019 er usikker, og der er altid en risiko for
katastrofale uforudsigelige og tilfeeldige vejrforhold i fremtiden pa grund af
klimaforandringer og patogen udbrud.

Vejrforholdene under 2019-opteellingen gjorde, at rensdyr var specielt godt

camouflerede. Ved at samle vejrmeessige kovarianter i et enkelt

camoufl ageindeks forbedres 6édetectiron func
udregningerne). Det var muligt at spotte rensdyre ne, fordi der blev anvendt

dygtige observatgrer, og helikopteren flgj lavt og langsomt. Det var isaer

vigtigt, fordi 17 % af alle rensdyrflokkene stod stille.

Ud over bestandsparametre viste undersggelsen, at Ameralik-bestanden
opholdt sig i relativt hgijt liggende omrader (i gennemsnit 647 m over havets
overflade) i begyndelsen af marts. Det afspejler den relative knaphed pa
lavtliggende omrader i regionen og formentlig ogsd, at dyrene desuden
undgar at blive forstyrret af mennesker i lavtliggende omrader.

Undersggelsen viste ogsd, at de fleste simler (926) i Ameralik -bestanden har
gevirer di modsaetning til hunner i andre rensdyrbestande i Vestgrgnland.
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Introduction

Caribou and reindeer (Rangifer taranduspp) throughout the Arctic are bound
closely with indigenous hunting traditions and culture. In modern Greenland,
they also provide economic opportunities for commercial and recreational
hunters. In West Greenland (60.5969°N), where the largest populations
occur, caribou also play a central role in the terrestrial ecosystem, given the
otherwise low mammalian diversity. West Greenland has been divided into
seven Rangiferregions based on natural barriers and caribou genetics (Linnell
et al. 2000 Jepsen et al. 200R From south to north these regions are: Isortoq,
Ivittuut, Paamiut, South, Central, North and Naternaq, for which separate
harvest management may apply. Together, these regions contain several
caribou populations . This report focuses on the 2019helicopter survey in the
northern portion of the South region (Fig. 1), which contains the caribou
population named Ameralik and corresponds with the Government of
Gr e e n| eanbdw management hunting area 4, which is under Nuuk
Kommun ia (municipality) .
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Figure 1.Bordersof theSouth reglon of whichthe northern portlon:orresponds to the Government of
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Survey methodology for the Ameralik caribou population changed over the
20012012 period (Cuyler et al. 203¥6) Thus, assuming a trend for population

abundance over the entire 20032012 period is precluded by the change in
survey methodology from the strip transect counts of 2001 and 2006, to
Distance Sampling (DS) in 2012. Regardless, the estimatedabundance and
density of Ameralik caribou population dropped from 2001 to 2006 and then
appeared relatively stable from 2006 to 2012(Table 1).

Initially, the relatively high density for Ameralik caribou population in 2001
suggested density-dependent forage limitation was a risk, because it might
cause unstable abundance and decline. Therefore, the Government of
Gr e e n | wildlite rmnagement aimed at reducing Ameralik abundance
and density to a target stocking rate of 1.2 caribou per sq km (Cuyler et al.
2007). The target density was based on studies elsewhere thatdocument
associations between observed densities and changes in caribou productivity,
dispersal, and range condition, as described in Cuyler et al. (2007) Therefore,
initially  hunting quotas increased substantially followed by unlimited
harvests. The autumn hunting season, which was originally 1-month was
lengthened several times over the years. A winter hunting season with quota
was later added and it became permissible to harvest all sexes and ages
(details Cuyler et al. 2016) In contrast, prior to 2000, harvest management
typically encouraged bull-only hunting. Already by 2006, calf percentage and
recruitment rose for the Ameralik caribou population and further increase
was observed in 2012

Table 1. Late winter population parameterdmeralik caribou populatignSouth, West Greenland
Obtained byaerial (helicopter) surveys; strip transect counts 2001 and 2006, andDistance
Sampling h 2012 (Cuyler et al. 2003, 2007, 2016).

Parameter 2001 2006 2012
Population size estimat 31,880 9,680 11,700
90% Confidence Interval (CT) lower 24,721* 6,515 8,500
90% Confidence Interval (CT)upper 39,305* 13,147 15,900
Coefficient of Varigion (CV) - 0.21 0.18
Standard Error (SE - - -
Density per sq km 3.7 1.16 1.66
Mean group siz& SD 4.3° 3.65 5.4° 3.06 4.2° 3.3
Max group size 28 15 24
Calf percentage ** 17.8% 24.8 % 28.2%
Recruitment (Calf /100 Cow) ** 40 59.8 63.5
Sexratio adults (Bull /100 Cow) ** 83 81 62

*80% CI
**Age classes; calves (age <-Year), adults (age > Lyear)
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Present survey

The Circumpolar Rangifer Monitoring & Assessment network (CARMA)

advises monitoring caribou population s every three yearsto enable detecion
of changes in abundance, density, and demographics. The latter would

include sex/age structure and calf recruitment. The last survey of the
Ameralik caribou population was March 2012. 3nce then, there have been
long and unlimited autumn harvests and, albeit short, winter hunting seasons
have been common In early March 2019, the Greenland Institute of Natural

Resources(GINR) examined by aerial helicopter survey the Ameralik caribou
population in the South Region (hunting area 4) of West Greenland.

These 2019 surveys used systematidine transects and Conventional Distance
Sampling (CDS), in which distances from a line transect to animals detected
are recorded and from those distances, abundance and density of animal
populations are estimated (Buckland et al. 2001, Thomas et al. 2000 This was
the second time systematic line transects and CDS were applied to survey the
Ameralik caribou population to obtain estimates of abundance and density.
This first time was in 2012. Meanwhile, methods for collecting demographics
(sex, age, calf recruitment)data remained unchanged since 2001

This report investigates the DS data sets for caribou observations obtained
during MMadR @049 caribou survey of the Ameralik caribou
population in the South region (northern portion) . Initially, w e use DS
analyses to present pre-calving estimates for 2019 abundance and density of
the Ameralik caribou population.

Further, this report presents information on immediate caribou reaction
(movement or lack thereof) to the helicopter fly -by of the caribou groups
detected. The demographics data set is alsoanalyzed, and we report the late
winter pre-calving sex, age and calf recruitment.

Methods

Study area

Common to West Greenland, the northern portion of the South region
surveyed exhibits a climate gradient on a west-east axis.Climate and weather
for the western seacoast is wetmaritime , being under the maritime influences
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of the year-round ice-free Davis Strait and the low-pressure oceanic storm
systems that sweep in from the southwest. However, the climate becomes
increasingly dry continental as one moves east towards the Greerand Ice
Cap. The inland of the northern portion of the South region is dry owing to
the 1502000 m elevations associated with theSermilik fjord, Sermeq glacial
tongue and multiple glaciers . SeeAppendix 1 for place name details. The high
elevations physically block the oceanic storm systems, creang a precipitation
shadow on the northeastern side making an already dry area truly xeric
(Appendix 2, Figs. 25-38; Appendix 6, Figs. 57-79).

In addition to caribou, there are just threewild mammals present in the South
region: arctic hare (Lepus arcticusRhoads), arctic fox (VulpeslagopusLinnaeus),
and recently muskoxen (Ovibos moschatuZimmermann ) (Cuyler et al. 2016)
The arctic fox is the only terrestrial mammalian predator , aslarge mammalian
predators are absent.In addition to the three wild mammals, feral domestic
sheep Ovis arie3, have maintained a small presence in Austmannadalen for
several decades (Cuyler et al. 2016YAppendix 3). These originate from sheep
farming attempts near the village of Kapisillit. The recent occurrence of
muskoxen was through natural emigration from the population inhabiting the
North region (ca. 6696 7 A4 5 & N §54°\%)9A \B/éstd Greenland. Animals
expanded southward, first into the Central region and later into the
Nunatar ssuaq area of the South region (Cuyler et al. 201§. Since 2012
sporadic sightings of muskoxen have also been reported on the Kangerluat
(west of Kapisillit) , and even to the south shore of the Ameralia arm of the
Ameralik Fjord (Cuyler unpublished). Expansion is possible because the
region borders are semipermeable permitting limited animal movement
between adjacent regions. Nevertheless, the borders areassumed effective
barriers preventing mass animal movements (Linnell et al. 2000).

The South region (ca. 6 3 ABD3DE A N ; 35124 DM lies completely within
Nuuk Kommunia.Gr ee nl and & s Nul,pvitht ca. 1880 inhalitants,
is situated near the mouth of Nuuk fjord in the northwestern tip of this
region. About 75 km east of Nuuk in an arm of the Nuuk fjord lies Kapisillit, a
village of ca. 52 people.Aside from the crew manning the Buksefjord hydro
power station there are no other permanent settlements in the northern
portion of the South region, which is seasonally icefree and covers an area of
7,00@m8000 kn®, includ ing lakes, rivers, and islands (Cuyler et al. 2003, 2007,
2016) The northern border is provided by the Nuuk fjord. The sou thern
border is delineated by the Sermeq glacial tongue and Sermilik fjord. The
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western border is the permanently ice-free seacoast of the Davis Strait, and
the eastern border is the Greenland Ice Cap.

Figure 2. Area covered by 201@ribousurvey ofnorthern portionof Southregion(4,676km?), which
is inhabited by the Ameralik caribou populatidinreedifferent colours illustrate théhreesubareas,
designated aSoastal lowlangGlacial mountainsandXeric inland. Greenl andfs c
the red diamonadt the tip ofthethin long grey peninsula irupperleft corner.

A comparison of figures 1 and 2, illustrates that the aerial survey effort in 2019
did not coverallt he Sout h r e gporton.dThis contrasts tvith rthe
2001, 2006 and 201Zurveys. In 2019, the northwest section was omitted
owing to recently permitted snowmobile use in grey area (Fig. 2), as
disturbance by snowmobile was expected to alter caribou distribution . The
2019 survey concentrated effort to only those areas where snowmobile use
continued to be prohibited in the open land. This was an area of 4,676km?,
(excluding lakes, rivers, sand, glaciers, and islands), which also coincided
with most caribou detections in the 2012 aerial survey (Cuyler et al. 2016)

Aside from a mountainous coast just south of the city of Nuuk, rugged coastal
lowlands (< 200 m elevation) prevail between the Ameralik and Sermilik

flords. Moving east the terrain rises to elevations of up to ca. 1000 m and
glaciers become common, specifically in the middle and southern portions.
Generally, elevations are >300 m.
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