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Abstract

Abiodiversity/wildlife research prograins conducted by Universitdu Québec a Rimouski at
CFS Alert with the support tiie Department of National Defend® Wing Trenton
Environmental Management2019was thesecondyear of field activities.

Highlightsfor this secondfield season are:

- Thesummer 019was unusuallyvarm at Alert (a everywhere else in the Arcticyvith a
record temperature of 21°C omuly. Several snow banks melted completely. Effects
on wildlife areunclear

- Wecompletedthe vegetation surveysequired to produce a vegetation mdpr the
stationpremises

- Weconfirmed orreportedfor the firsttime the breedingof several speciesn DND
property.

- Arctic fox(4 litters)
- B'mine (1 litter)
- Snowy owl9 clutches)

- We confirmed or reported for the first time the use of the area for reanhgeveral
species on DND property:

- Snow goose (around 10 families)
- Red phalarope (20 to 25 juveniles)
- Lapland longspur (2 juveniles)
-lcelandd dzf £ O ¢CKIF @SNNAa &dzoalJSOASao0 6w 2dz@SyAt S
- Gyrfalcon (3 juveniles)
- We documented the presence 8fspecies of conservation concern on DND property:
- Red knots bred and rear their youn@n DND property.
- Peary caribouear their young orDND property.
- Polar beamothersbring their youngalongthe shoreof Alertduringsummer.

- Wetrackedseasonahare movements using GR8d Argos collars. Preliminary data
show largescale movements occurring during fall and directed towards Lake Hazen in
Quttinirpaaqg National Park.

- We observed very high lemming abundance this summer, which likely explains the
successful reproduction of a high number of terrestrial and avian preddtofday and
September, we observed many lemmings resting or traveling near their burrow entrance
on top of thesnow layer, which is unusual and not understood. In July, we tested two
methods (pee cards and snap traps) to index lemming abundance at Alert.

- We observeckarly breeding activity in snow bungs, with birds defending territoriegp
to 2 weeks ahead girevious years

- Wecollected new physiological data on thermal tolerance of snow buntings in support
of two ongoing research projects

- We documented thermal micrenvironments in habitats used by snow buntings and
found that temperatures experienced by tierdscan vary considerably among
locations while beingery differentfrom that registered by the Alert weather station.
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- We confirmed that we can capture and study juvenile shoretart juvenilesnow
buntings in the weeks before departure for théinst migration in life.

- We found that juvenile shorebirds captured late in the season are structurally small and
develop largdlight muscles before departure, possibly to improve shivering heat
production as temperature decline or in prevision of longnstop flights.

- We confirmed withvisual observations anautomatic cameras thatr®rebirdsand
other birds such as longiled jaegergslid notgatheraround the sewage outfall ilate
May/early Junes usualbut that shorebird numbers did build up aftbreeding in
August Thiscontinuous monitoring wilbe useful toobtain demographic data on some
species of conservation concesind to document yeato-year variation

- Wemonitoredhuman activity bynstallingGPS on B206 vehicles tarecordtheir
movementsinside DND propertylhis will be combined to vegetation data to evaluate
potential risks of damage to sensitive and fragile habitats.

- We refined theAlert Wildlfe Research Protocola 7Gpages document summarizing
goals and protocols for owecond year of wildlife research at Alee refined many
protocols to track annual variation in meteorological conditions, lake ice conditions,
plant flowering time, wildlifeabundance, wildlife reproduction, and wildlifese of the
various habitats avkible on DND property.
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Introduction

The Université du Québec a Rimouski and the Department of National De&R¢ieg Trenton
Environmental Managemenbave signed a Memorandum Of Understanding in A8to
establisha biodiversity/wildlife research prograat the Canadian Forces Station Alert,
9fft SAaYSNX LafllyRZ yHconQb

Alert is located 817 km from the North Pole and is the northernmost permanently inhabited
place in the world. Building frotine research interests dfiniversité du Québea Rimouskand
the needs forFederal statutory and regulatory compliance related to the Species at RiskeAct
determinedfive related longterm reseach objectives:

1- Ecophysiology of migratory birds

2- Behavioural ecology of northemammals

3- Ecology of the polar desert ecosystem

4- Biodiversity monitoring

5- Management plans for Species at Risk atiter listed species.

This rert summarizes field divities carried out during 201%ursecondyear of operation

and preliminary objective®r 2020 When available, preliminadataillustrate results fromour
work. All field activities were performed on DND property, as shown by the purple rectangle in
the 1:50 000 magoelow. All research activities were integrated into a single project,dp#cific
projects wereunder the responsibility of D. Berteaux (HareFaezem) or F. Vézina (SnowBird
team), depending orexpertise

B L /S LMAE RIE 'S L AND
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1. Environmental variables

1.1 Meteorology

The summer 2019 was warmer than usual at Alert and in most o€ #radiarArctic
Archipelago This islearlyshown by the mapbelow, whereaverage 2019 air temperatures in
May-JuneJulyAugustSeptember are compared to average air temperatudasng the1980
2010 referenceperiod. Alert temperatures were >2°C warmgran the reference period in most
summer months(data sourcehttps://data.giss.nasa.gov/gistemp/maps/

2019 vs 1980-2010, June (°C) 2019 vs 1980-2010, July (°C)
=

[ T —— m—— R m— o —
-43-40-2.0-1.0-05-0.2 02 05 10 20 40 54-41-40-20-10-05-02 02 05 10 20 40 56

BT T T T IS
-41-4.0-2.0-1.0-05-02 02 05 10 20 4.0 46

2019 vs 1980-2010,

2019 vs 1980-2010,
September (°C)

August (°C)

[T e——— T I I E——— ] [ — — I I I —— ]
-48-4.0-20-10-05-02 02 05 10 20 4.0 112 _41-40-20-1.0-05-02 02 05 10 20 4.0 4.1

Since ve were not at Alert in 198R010, itseemsmpossibleto assess the ecologicetfects of
this2°C increase in aiemperatures.However there isperhaps a way around thibecauselie
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summer 201&adlooked rather cold to usCould it be that the summer 2018fersa good
representation of the temperaturethat occurredduring the1980-2010 reference period?

The mapon theleft below shows thasummer temperatures during018 were indeedsimilar

to the average summer temperatuséor 19802010 The map on theright confirms that
summer temperature foR019were roughly 2°C higher than 2018 temperatsre

2018 vs 1980-2010, June-Sep (°C) 2019 vs 2018, July (°C)

[ |— I I I I I—— ] | ) — I I I ——
-4.1-4.0-20-1.0-0.5-0.2 0.2 05 1.0 20 40 41 -4.6-4.0-2.0-1.0-0.5-0.2 0.2 05 1.0 20 40 52

The ompaiison ofour 2018field observationsvith thosemade in2019suggessthat an

increase oR°C hagleareffects on the ecology of the polar desert. In particufdant growth

and snowbank melt were much greaterd@19compared to 2018In addition,an unusual
snowmelteventhas been recorded ilate September (see beloywvhich was notletectedin

the last 15 years dCCC dataligher plant growth is beneficiabtherbivores, but &nowmeltin
September cafform ice cruss on the groundandbe detrimentalto herbivoresby blocking

access tdheir food. Our field protocols cannot yet quantify these ecological effects, but we will
adapt them so they can do so in the years to come.

Plans for 2@0

In addition to archiving data collected at Alert by the weather stations operated by ECCC,
NaturalResources Canada, and the Airport, we will measure microclimate temperatures
experienced by animala 202Q These microclimate temperatures can be very different from
temperatures recorded by weather stations and will help us understand the links between
climate and wildlife at Alert.
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1.2 Snow coveland snow banks

Our studyof snow cover has twmain objective. 1) monitoringsnow accumulation and
disappearanceverysummer, 2) monitoringthe melt of designated snow bankserysummer.

Goals for2019

1. Tomonitor snow a&cumulationand disappearance in designated areas using automatic
cameras

2. To choose relevant snow banks and montb@ir melt using automatic cameras.

Field activities

Camera monitoring We monitored snow melat two areas using Reconyxcameras
programmed to take two pictures ewgday (00:00 and 12:00) starting from Wy (see map
Fig 3.12). Two cameras werglaced on a polgone pointing towards Cairn Butte and the other
towards the mouth of Pullen CreeRnemore camera was plackon aT-postto monitor snow
coverin the Delta aregLower Dumbell lake)

In addition,we selected snow banks tde monitored in Joliffe Bg, Upper DumbellLake, Cairn
Butte, Alert Inlet SouthRavine Bay Easind Kirk Lakésee mapFig 3.12). Cameras were
programmed to take two pictures ewgday (00:00 and 12:00).

Preliminary results

Camera monitoring Thecameras performed welnd collectedicturesaccording to plans
Snow melt (< 5% of snow on the ground) was complete arddndlundor the slopes towards
Cairn Buttg29 Jundn 2018)andaround 24 Junéor the slopegowards the mouth of Pullen
Creek(7 Julyin 2018) TheDeltariver started to flow in Lower Dumbdlbke on 12 June and
snow started to melt rapidly ofi4 JungFig 1.2.). Snow melt was completkin the Deltaby 17
June.

037 037

nge 1.2.1.Picturesfrom the camera monito'm snow melt of the Delta area showing the
rapidmelt on 14 Jungpicture on the left, 20196-13 0Q00; picture on the right, 201-96-14
00:00.
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The snow bankef Upper Dumbell Laké\lert Inlet South, Joliffe Bay and Ravine Bay East
competely melted on23 July 26 July, 4 August and 6 AugustspectivelyBeforeour
departure, hie snow banks dfairn Butte and Kirk LaMast visitedon 26 Augustand 2
Septemberrespectivelywere not completely melted (although thene at Cairn Butte was
almost completely gone) he ate of melting will be analysed later.

Plansfor 2020

We will continue using Reconyx cameras to monitor snow melt around Alertdnkbthe Delta
We willanalyse satellite maps to determine other important snow banks to monitor during
summer

1.3 Ice cover

Our study of ice cover has one main objectivembhitoringice phenology (breakp and
freezeup) of the main water bodies near CFS Akrery summer

Goals for2019

1. To dbtain data on ice phenology;

2. Tocompare twoprotocols(visual monitoringand camera monitoringjor the longterm
monitoring of ice phenolog

Field activities

Visual monitoring Fom 9 Mayto 20 Sefgember, we visually estimategevery third dayjce
stage and percentage of ice cover (see08n the Alert Wildlife Research Protocot§4
water bodies (Alert Inlet NortfAlert Inlet SouthDumbellBay, and UpperDumbell Lake)We
alsoestimatedice stage and percentage of ice coegportunisticallyon 5 more water bodies
(Lower DumbelLake, Kirk Lake, Colan Béyrth, Colan Bay Southnd Joliffe Baypver that
same period

Camera monitoring We placedReconyx cameras to monitor ice covebatater bodies:Cape
Belknap (oceanlUpper Dumbell Lake, Lower Dumbell La&elan BayandKirk Lakdsee map
on Fig 3.12).

Preliminary results

Visual monitoring Visualmonitoringevery 3 days was suitabie follow ice phenology ofthe 4
main water bodiegFigl.3.1). Other water bodies were monitored less frequently andststage
transitionsand final breakup were missedThis justifies the use of cameras to monitor water
bodies further away from the Station.
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Figure 1.3.1. Chronology of ice cover medt the 4 main water bodies. Note that DumbBky
has a more variable percentage of ice dueiad-generatedmovemens of sea ican the bay

Camera monitoring Thecameras performed welnd collectedpicturesaccording to plans
Analyses of pictures and comparison with visual monitowrlgbe conducted before the next
field season

Pans for 2020
If the two methods (visual and camera monitor)ngeld similar resultsye mayconsider using
only Reconyx cameras to record ice bragkand freezeup of these water bodies.

1.4 Plantcommunities

Ourstudy of plant communities halree main objectivesl) inventorying the plant species
presentin the study area2) surveying vegetation to identifyhe mainplant communities
representing the various wildlife habitats available on DND propertsu8)eying the phenology
of four common species in the arctic.

Goals for 209

1. To dentify Alert plant species

2. Tocarry outvegetation surveys for plant community mappjng
3. Tomonitor plant reproductive phenology

Field activities

Vegetationsurveys We conductedvegetation surveys o801 homogeneousreasbased o
stratified random samplin¢Fig 1.4.3. Todeterminesurvey sites, weiseda satellite picture
(taken on2 and13 August 2015) transformed with a SAdjusted Vegetation Index (SAVI) and
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classifiedareasin 6 categories (water/snow, bare soil, xeric habitat, xem&sic habitat, mesic
habitat and wetlandusingunsupervised hierarchical clusterimgArcGISWe then divided the
area in a Zm x 2km gridand generatedandom pointsdistributed within the gridand
performed vegetatiorsurveys for one random point gach class (except for the water/snow
class) insideachgrid cell. These201vegetation surveys werearried out from3 July to2
September

Eachvegetation survey consistl in five 1-m? quadratspositionedat 5 m from a centepoint
andplacedat equal distance froneachother (Bay 1998)A quadratwas delimited bya 1m x 1m
wooden frame anddistended ropegormed a grid patternn two layerswith 100 intersections
per layer Figs 1.4.1and 1.4.2). The frameawas placed horizontallya pin was lowered along
each rope intersection and plant species touching the pin were recoiedndex of cover for
eachplant specieswill be calculatedfrom these data Species thaivere present but not
touchedwill beassigned an index of <1% cover. This method is called poetiaigsis or ITEX
and has become a standairlthis type of resei@h. The plant communities were characterised
by thecoveroccupied byplant speciesmoss and lichen. The type of rocks, landform, soil
moisture, topography and surface roughness were also recorded. Biological data such as
presence ofinimaltracks faeces, casts, grazed plants, lemming holes and winter nests were
alsonoted. All thisinformation willbe usedo classify and nhame plant communities or habitats.

&1 ¢ =

Figure 1.4.1. Top view ofa quadrat Intersections of ropes indicate where vegetation will be
assessed with a pin lowered along the rope crossing.
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Fiure 1.42. Setting up one of 5 quadras during a veetatio urvey.

Classes

- water/snow
- bare soil

xeric habitat

xeric-mesic habitat

- mesic habitat

Kilometers

Hgure 1.4.3. Satellite picture and topographic map of CSF Alert withdkations (red dots)
where vegetation surveysere conducted
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Plant phenology We identified two areas (Suicide Point and along Upper Dumbell Lake)
wherethe densitesof Dryas integrifolia, Papaver radicatum, Salix arctiod Saxifraga
oppositifoliawas high enougtto allow annual survey of flowerg phenologyWe marked the
plots (mneasuring a few each with metal bars ireachcorner, as shown irfrig.1.4.4 Each plot
includes at least 50 flowers of the same species (exce.fmcticawhere =100 flowersare
needed to properly record phenologw\e have fouplots per specieswo aroundSuicide

Point and twoalong Upper Dumbell LaKEig. 1.45). We recorded the number of buds, flowers,

and fruits (senescent flowers) for each species, weekly from end of May to beginning of
September.

) x&&g«.i‘ "\ T )

Y We? &
Ty,
has 4 <= |

—

2R o TN Y G
Figure 1.4.5.Locationggreen dotspf the plant phenology surveylots
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Preliminary results

Vegetation surveys We collected data on species cover, soil, rocks and animal presence at
201 vegetatiorsurveyplots. We identified 57 species of plants at Aléfaple 14.1), 13 more
than in 2018

Tablel.4.1. Listof plant speciegecordedat CFAlert during thesummerof 2019

Family Species
Asteraceae Taraxacum phymatocarpum
Brassicaceae Braya arctica

Cardamine bellidifolia
Cochlearia groenlandica

Draba alpina

Draba corymbosa

Draba lactea

Draba subcapitata
Caryophyllaceae | Cerastium alpinumsubsp.alpinum
Cerastium regelii

Minuartia rossii

Minuartia rubella

Silene uralensisubsp.uralensis
Stellaria longipessubsp.longipes
Cyperaceae Carex atrofusca

Carex aquatilisvar. minor

Carex fuliginosa

Eriophorum angustifoliumsubspangustifolium
Eriophorum scheuchzeri

Equisetaceae Equisetum arvense
Equisetum variegatunsubsp.variegatum
Juncaceae Juncus biglumis

Luzula nivalis

Papaveraceae Papaver radicatumsubsp.radicatum
Poaceae Alopecurus magellanicus
Arctagrostislatifolia subsp.latifolia
Deschampsia brevifolia

Festuca brachyphylla

Festuca edlundiae

Festuca hyperborea

Festuca viviparoideaubsp.krajinae
Phippsia algida

Pleuropogon sabinei

Poa abbreviatasubsp.abbreviata
Poa arcticasubsp.caespitans

Poa pratensisubsp.colpodea
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Puccinellia angustata
Puccinellia arctica
Puccinellia bruggemannii
Puccinellia phryganodes
Trisetum spicatum
Polygonaceae Bistorta vivipara

Oxyria digyna
Ranunculaceae | Ranunculusaquatilis var. subrigidus
Ranunculus hyperboreus
Ranunculus sabinei
Ranunculus sulphureus

Rosaceae Dryas integrifoliasubsp.integrifolia
Potentilla pulchella

Salicaceae Salix arctica

Saxifragaceae Micranthes nivalis

Saxifraga cernua

Saxifraga cespitosa

Saxifraga flagellarissubsp.platysepala
Saxifraga oppositifoliasubsp.oppositifolia
Saxifraga tricuspidata

Scorphulariaceae | Pedicularis hirsuta

Species name based on: Brouillet, L., F. Coursol, S.J. Mbadesvreau, M. Anions, P. Bélisle & P. Desmet. 2010+. VASCAN, the
Database of Vascular Plants of Canada. http://data.canadensys.net/vascan/, accessed on 07/05/2019.

Plant phenology The first flowers appeared dnJuly foDryas integrifolial2 Julyfor Papaver
radicatum 14 June foiSaxifraga oppositifoliand21 June foSalix arcticaln 2018,dates of
floweringwere 15 July forDryas integrifolia29 Jundor Papaver radicatuml3June for
Saxifraga oppositifoliand 27June forSalix arcticaln 2018 we were not monitoringplant
phenology in the same survey plas in 2019they were not installed yetbut only noted the
first flowers blooming in the study aredherefore, the datesfrom 2018 and 201%@re not
entirely comparable but we can stilsee some noticeable differences.

Fig 1.4.6shows thecompletephenology of each specigglost of the poppy buds were eaten by
hares and lemmings, which is why we only counted two flowers.
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Figure 1.4.6.Phenological calendars of the four specibsy@s integrifoliaPapaver radicatum
Saxifraga oppositifoliand Salix arctiy during the summer 2019.

Plans for 2020
We willconductvegetation surveys along the human infrastructures (road, antennas, sewage,

and buildings) to inventory the presencerain-native plants.

Plantreproductive phenology will be monitored again in the permanent plots once a week from
May to SeptemberHowever, starting next yeane will useexclosurego reducethe effect of
herbivoreson the data.
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2. Wildlife species

2.1 Arctic hares

Our study of arctic hares h&so main objectives: 1) monitoringopulationdynamics
(abundance, reproduction, survival); t2ackingadult hare movements to understand sgaand
habitat use

Goals for2019

1. To dbtain an estimate ohare abundance in the study area;

2. To @pture and tag individuals for palation dynamics and movemestudies;

3. To neasure movements and space use by adult hares with GPS collars fitted during summer
and using Argos satellite colladaring the resiof the year

Field activities

Monitoring of hares  We monitored hares near the&ion, starting from thebeginningof
Caribou rad to the end of the Airt8p (Beacon road). Wdid 4 visual courst of hares from 10
observation points along the roadsee p. 1314 in the Alert Wildlife Research Protocols)

Wetrappedadult haresusing Tomahawk collapsébtageshomemade wood cage#ncluding
new dismountable wood cagé¢o allow captures away from the Station (model designed and
made by Dr. Berteauxainda throw net We trapped almost every night from 15 May to 26
July Although not targeted, some leverets were caught in Tomahawk cafpmsn capture,

hares were measured, weighted and @agged using unique-dolor codes (adults) d@ metal
tags(leverets). Taggingill also allowdetermination of survival, mortality, site fidelity, dispersal
and social behavigs.

Movements and space use We deployeduniversitymadeGPS collarand 2 Axy-Trek collars
(GPS and accelerometéo)track haresduringthe summer 25 Argos satellite collaraere also
usedto follow the movements of adult harefuring the rest of the yeafFig 2.1.).
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Figure2.1.1.Adult hare wearing universitymade GPS collar (indicated by arrow on the left
picture) and an Argosatellite collar (righpicture).

~ 38 -
- P

Preliminary results

Monitoring of hares Thefour visual countyieldedvariableresultsand indicated a low
abundance of hares in theurveyedarea (Range 3-17 aduls per count Mean = 10.2 £ 7.2
adults). We countedjuvenilesduring 3 out of 4 count@Range 4-9 leverets per count; Mean =

6.3 + 2.5uveniley, but distinction between adults and juveniles became difficult during the last
count (3 Augst). The observation point yielding the highest counts relativehi® ¢thers was

#5, which was the area towards Pusher Shack and Joliffe Bay.

Conversely, gelativelyhigh number of haresere observed further away from th@ation.
Observations made during trapping activities indicated that hare denssthe highestaround
Kirk Lake and Crystal Mountain in May. Later in the season, hare dendityreeding activities
were very high in the Joliffe Bay aRdsher Shack areas (this vedso apparenfrom the hare
count protocol).

Capturesand breeding activities We captured35 adult hares 10 males,25 females).Out of

28 tagged in 2018, two hares (1 male, 1 female) were recaptured this summer and one female
was found dead (cause and date of death undetermin@dg of the females marked in 2017
(recapturedand breeding in 2018) wassighted at the Station but was predated by wolves 3
days later The total number of captures, including recaptures, W@&sWe also captured and
tagged 12everets (6 males, 5 females uncheckep

As already observed in theast years, there seems to be an unbalanced sex ratio insqavith
almost twiceas manyfemales captured than male$he sex ratio was however balanced for
leverets, indicating thasex ratio unbalance in adults is not dizemore females being born
than malesHypotheses explaining the biased adult sex ratio includdnegsrogeneity in
habitat use sexdifferences in trappabilityor differential mortalitybetween males and females

All females were pregnant or lactating upon capture. Tin& leverets wereobservedon 23
June(27 June in 200)8We found the nursing spot &females 8tagged 2 untagged with
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maximumnumber of leverets observeger litter ranging from4 to 9 (Mean =6.6+1.9). Overall,
the breeding success of hares appeared tdlghin 2019

Movements and space use UniversitymadeGPS&ollars were dployed on 15ndividualsand
9 were recovered?2 males, 7 femalesTollars were on individuatkiring?2 to 25 days (Mean =
10+ 8.3days), for a total of 90are-days.Axy-Treks weredeployedandrecovered on 2
individuals(1 male, 1 female)yielding21 days and 18ays of data. Finally, 25 Argos collars
were deployed4 males and 21 femaleg)s oftoday (19Nov), 2 mortalities (1 male, 1 female)
have occurred.

The 25 hares fitted with Argos collars have revealed an unsuspected behaviour. We have found
that most hares leave Alert to the southwest in September, travelinglBIDkm within a few
weeksto reach the Lake Hazen Badhig( 2.1.2.
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Figure2.1.2.Map of hare locations in summer 2019 (red crosses) and late October 2019 (green
crosses), showing that most of them have moved to the same locations, although through

various routes (travel paghin blue).

r

The Lake Hazen Basin is a polar desert oasis where vegetation is lusher than in the surrounding
(Fig. 2.1.3, and our hypothesis is that hares spend the winter in this location to benefit from a
higher food supply. Howevgalternative hypotheses should be investigated. For example, it

could also be thain winterthe local climate is more favourable near Lake Hahan at Alert,

or that predators are fewer or easier to escape. We do not know if these hares will come back
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to Alertnext springout our hypothesis is that they will do S0ur collars last Byear and they
should thus inform us about thgotential northboundspringmigration

,,,,,,
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Figure 213 Map of Lake Hazen Basin sowing theormalized Difference Vegetation Index
(greener spots indicate a higher planbmass.

Plans for 2020

We will continue trapping, tagging and performing behawi observationsWe will deploy30
GPS8ridium collarsto expandthe study of hare space and habitat u3éese new collars will be
more precise than the collars used in 2019, allowing more detailed testing of hypotheses.

2.2 Collared lemming

Our study of collared lemmings has one main objectivendnitoring the relative abundance of
lemmings across years and across habitats at Alert.

Goals for2019

1. To test a new technique (chew cards) to obtaim estimate of lemming abundanagtwo
different habitats;
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2. To compare different techniques festimating lemming abundance.

Field activities

Chew cards On 15 Julywe deployed 240 chew cardm 4 transect lines establishedthin
2km of CFS Alem 2018 These cards were deployedring 4 daysfor a total of 960 chew
card-nights.

Snap trapg On 19 Julywe deployed 240 snap traps on the same 4 transect lines usettiéor
chew card experiment. These traps were deployed during 3,daya total of 720 snap trap
nights.

Preliminary results

Chew cards Lemming density was very high2019, as confirmed through visual

observatiors. In May, we observed marigmmingtracks and lemmings resting or traveling near
their burrow entrance on top of the snow layer, which is unusual and not undergteigd

2.2.1). This was again observedSeptember, when the snow covesturned. Yet lemmings did

not leave any tooth mark on our chew cards. We conclude that this technique is not suitable to
index collared lemming abundance at Alert.

020
Figure 2.2.1 Lemming standing near its burrow entran&everal lemming tracks, as well as
faecescan be seemn top of the snow layer

Although the chew card technique was a failure, we noticed that lemmings often left some
urine on our white plastic chew cards. This urine was orange in colour and wasakyu

detect on chew cardd-{g. 2.22). Therefore we recorded all traces of urine found on chew cards
to test whether these signs of lemming presence could serve to index lemming abundance. If
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they can be used for such a purpose, then thew cardechnique could be modified into jgee
cardtechnique.

Figure 2.2.2. Chew card with traces of Iemmimgiﬁé.

Snap trapg We trapped a total of 50 lemmings with the snap traps, a very high number
compared to similar sampling at other sites. \Wnclude that lemming densities were very high
at Alert in 2019, as anticipated from visual observations.

A very interesting observation is thah both habitatsthe trapping stations were lemmings
were caught seemed to be the sars@tionswhere peecardsregistered some urine traces.
Although a quantitative analysis still has to correlate results from snap traps with those from
pee cardswe are confidenpee cardsvill become a valid technique to index lemming
abundance.

Plans for 2@0

We will abandon chew cards in 2020 but will continue to use Ipet cardsind snap traps,
which should allow us to confirm correlations between the twohmeiques. If such is the case,
we will publish thepee cardechnique and gradually abandon the snagpping.

2.3 Mammalian predators

Wildlife Research at CF&A ¢ SummaryField Report 2019 Page23



Our study oimammalian predatorfias three main objectives: tleterminingwhich mammalian
predators are present in the study area and where; 2) monitoring their reproductive ef®)rts
determining their prey base.

Goalsfor 2019
1. To record all mammalian predat@ighingsin the study area,;
2. Tofind and monitor reproductive dens

Field activitie®redator sightings We recorded all mammalian predator sightir(gscticwolf,
arctic fox, ermine)including the numbeof animals (sex if known), the date and the location.
We included polar bear sightings, even though they aretewestrial mammals.

Camera monitoring We recorded all predators present in the pictures taken by the Reconyx
cameras (sesection3.1).Cameras were also placed néao arcticfox densto obtaindata on
litter size, presence of adults and prey provisioning.

Preliminary results
Predator sightings and camera monitormgThe main terrestrial arctic predatofarctic
wolves, arctic foxeand ermine}were observedby our team this summer.

Arctic wolf

The wolf pack was composed of one female and male.The female is the same individual

from last year (recognizable by the small scar on her muzzle). The male is most probably the
alpha male that joined the pack last Jubgation personnel indicated that the third individual
OLINBadzylofteé GKS FSYIfSQa 2FFaALINAYI FNRY HAMTO
but we did not see itin May, the known wolf den was not used but we noticed the female
appeared pregnantOn 8 June, the female was observed still pregnant at the Station and some
activity freshtracks in the snow) was seen at the dammund that time On 30 June8 pups

were observed at the den. On 2 July, the whadter of 6 pups was seen at the de@n 10

August, the wolf pair brought the pups to the Station and they remained there until the end
of our field season (21 Segmber). On 20 September, Station personnel reported seeing one
pup being eaten by twof its siblinggthis was later confirmed bygur team) The cause of death
was unknowrbut that pup was reportedly the smallest one in the litter

In addition to the usual wolf pack,(eBK A NR f 2y S ¢ »if With shattQ@eyshNBabiS R | &4 ¢
thefac&€ = 61 & &SSy | {28 Audu§ ad{1G Seftémdef. TiayindiMigusdriously

bit one person from the DRDC team working at the antennas;iwled to his evacuation from

CFS AlerfThiseventmay have been prompted by the fact that this person and other people

from that team had previouslied the wolfwith ham sandwiches (as reported later to the

SWO)This incidentighlights the importance of enforcing striatles at the Statiomegarding

interactions with wildlife.

Arctic fox
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Five active fox dens were found on DND property, in additothe old den found in 2018. Four

fox litters were observed, with one litter using two of the dens we fo(ifable 2.3.). Litter

sizeranged from2to1lcuds.S y2GSR | NBf I GAGSt & KAIK LINELEZN
morph, which was believet be quite rare in Canada. That color morph is however common in
Western Greenlandg especially at Thufe  ¢HHU& d Bf b8iigdomidant2 @ S Nwthiité€ S &

allele (v), blue cubs in a litter indicate that at least one of the parents is a blue fox (homozygote

BBor heterozygoteBw).

DenFOX02 was found very ea(ly Junepnd acamera was placed near the den to monitor
activity. Thelitter emergedon 19 Jungll1 cubs)Theblue male wa not £en very often after
emergence andnay have diegince only the female veaseen providinghe cubsafterwards
This itter wasmoved on 12 July2 days after a wolf visited the deAinother den about 1.5 km
away from this den was found on 5 Aug(@isOX04)Due to the proximity to FOX02, that den
was most probably the rearing den of this littéfore information on prey provided to pups will
be analysed subsequently.

Other fox littels were discovered in August, when cubs were almost independent, and less
information is available on these littel®enFOX03found on 4 August, had 2 cameras placed
for monitoring during one week.

In addition to the adults associated with the densplserved last year, one adult fox appedr

on Reconyyictures from Suicide Point and two adult foxes were seen at the Air Strip. One fox
was sighted in Alert Creek and another one in West Crystal Mountain Plain. These sightings may
indicate that other coupleare denning on DND property.

Table2.3.1. Summay of the activity at arctic fox dens in 2019.

Den Area Status Parents Cubs
FOXO01 | Joliffe Bay Inactive
FOX02 | Kirk Lake Active 1 white female; | Min. 11 cubs (7
1 blue male blue + 4 whit@
FOX03 | Winchester Hills | Active 2 white 4 white cubs
FOX04 | KirkLake Active(presumed 1 white 4 cubs (2 blue +
rearing den of FOXO0? 2 white)
FOX05 | East Crystal Active Not seen 1 white + 1 blue
Mountain Plain
FOX06 | Dean Hill Active Not seen 2 blue
Ermine

One ermingamily was seen in Joliffe B&s pups with th&@ mother). Erminedo not have
permanent dens and are therefore harder to trablan foxes Five other sightingsf adults
were recorded

Polar bear
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Polar bearsvere seen regularly along the shore (from Joliffe Bay to Mushroom Point)
throughout the summerOur teamrecorded 6 sightings, including 3amother with 1-2
yearlings. We also recorded 17 sightings from Station persahnelg our field seaso(polar
bear dertsannounced on the radio qreoplereportingdirectly to us)

As 0f12 Novemberwe alsoobtained B Polar Bear Sighting Lofyjem the SWOTheseseem to

only include sighting&hichwere on Station groundd-or exampleseveralpolar bear sightings

were reported to us by the Last Ice team when they were going to their atésice campbut

GSNBE y20 SYGuSNBR Ay (GKS {2hQa t2fFNJ.SIFN {A3IK

Plans for 2@0

We will continue to monitor the presence of terrestrial predatoksctic fox @&ns will be visited

at the beginning of the field season to determine activity antbmaticcameras may be used

to monitor them.

A high interest was generated from the wolf litter and we suspect the wolf den was visited by
Station personnel despite #t this is forbidden Therefore, we will not reveal the location of the
arctic fox dens to avoid any disturbanaethe dens

2.4 Caribou and muskaan

Our study ofPearycaribou and musken has3 main objectivesl) determining vinen, where
and at whatabundance Peary caribou and mus&oxisethe study area; 2) locating their
preferred habitats; 3) understanding their relations with wolves and humans in the study area.

Goals for2019
1. To record caribou and muskox sightings in the study area;
2. Totest a protocol (transects and observation points) to counts individuals

Field activities
Caribou and muskox sightingsWe recorded albpportunisticcaribou and muskox sightings
including the number of anima(sex if known)the date and thdocation.

Observation points Using ATVs, etraced and refined routes coupled with observation
pointsfor caribou and muskox countar{dalso wildlife sightingghat covera large fractiorof
the study area.

Preliminary results

Caribou and muskasightingst Cariboy includingfawns(1-2), were observed times in the
study arealnumber of individuals:-B) and muskoxenincluding calves {8), were observe®3
times (number ofindividuals: 115).
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Caribou
Caribou were observed along the Ghab road, in front of Crystal Mountain and around Alert

Inlet. On 6 June, the Gaw Lab operator (Melody Fraser) reported a fresh caribou leg surrounded
by wolf tracks on the roabletween the Gaw Lab parking atite Gaw LabOn 15 July, during

one thehottest day on record for Ate (21°C) a group of caribou were observed in the water at
Self Pond, apparently cooling offn 12 August, we observed two caribou jumping and

swimming in Alert Inlet to escape the alpha wolf that was chasing them.

Muskox

Oneparticularmuskox herd10-12 adults and 3} calves) was observed regulaoty DND
property, mostly east of Pullen Creek and near Crystal Mourftam mid-July to the end of
August.Muskox bulls were observed heditting around 1923 August, indicatinthe onset of
the rutting season.

Observatiortransectst Fiveobservation transectsovering5 areaswere determinedand
testedfor countingcaribou and muskoxen, as well as other spe(fes 2.4.). We conducted
counts along these transects everyeks(5 transects = 1 countjor a total of 4 counts

Transect 1 L

e Transect 2

s Transect 3 1
e Transect 4
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Figure 2.4.1Fiveobservation transects for wildlife sightings
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We recordedd muskoxsightings (1 sighting per round of transects and the same herd seen from
2 transects during thecount)and no caribou sighting? total of 22other species were
recordedduring the countsNotably, wo arctic fox dens were found while conducting

transects.

Plans for 2020

We will continue to monitor the presence of caribou and muggospportunistically and
throughregular couns fromthe 5 observation transectdVe will evaluate the use of wildlife
transects to estimate theelativeabundance obther species (birds and mammais)the 5
areascovered

2.5 Snow buntincs

Our snowbunting studies aimd: 1) understand phenotypic (bodyndphysiological) changes
occurringuponarrivalto Alert andthroughto departure 2) determine whether mildly warm,
but rising,environmentaltemperatures constrain thermoregulation and breedicapacity in
these declining coldpecialst songbirds3) find their mainbreedinglocationsat Alertand 4)
determine where is thevintering grounds for the Alert population.

Goals for2019

1. To cetermine arrivaland departuredates of snow buntings aflert

2. Tocomplement data ®llected in previous years grhysiological changes.g., body

condition, cold endurancandheat tolerance) in buntingacross the followinghree life-history
stages: (A) arrival arttie period preceding breeding, (Bjrritory defense (C) nestling
provisioning (peak of energy demaatithe warmest time of summer)

3. To cetermine return rates of birds banded on previous years

4. To improveour technique for nest detection

5. To develop catching techniques and evalulatev many juvenile birds can be captured after
the breeding season

6.¢2 YSIFadaNBE 2LISNIGAGBS GSYLISNI §dzNB YR YAONERO
breeding territories

Field activities

Captures and sampling Show bunting capturesirst occurredon 18 May andfinished on19
August. Early captures were made around the sewage outfall on mattiseablystill in winter
flock formation.Birdswere later captured defending breeding territorigbat were scattered
acrosshe tundra. Then, breeding imdduals were captured while feeding nestlingée also
collected blood samples fadditionalanalysegertaining toa genomics project in collaboration
with Dr. Oliver Love from the University of Windsbhis project seeks to determine, through
DNA, thegenetic divergence of 9 bunting populations distributeztoss their circumpolar
breeding range
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Preliminary results

Monitoring of snow buntings The first snow buntings were reported by Alert personmeB0
April, 6 days later than 2018 (24 ApriThe last group of buntings was observed by our team on
9 Septemberafter the firstsnow fall permanent snow cover

Captures and sampling From our experience,itds are typically observed flocksthroughout
May and can be captured in large numbby midMayto early Junes they aggregate around
the station (note that this also coincidaith the arrival of our team in previous years).
However,2019 has been very differentdim our previous experience, likely due to warmer
spring conditions and early snow melt, which advanced breeding activities considerably.

While we typicalf capture >100 individuals late May and early June, orfibirds were caught
during this periodn 2019(18 May to 20 May) as buntings scattered in the tundra early. 26ds
were @ught during territory defeoe with the first capture occurring on 23 May (12 days earlier
than 2018) and the last 022 JuneEgg laying is estimated to have begualard 24 June8

nests were foundhis year(Fig 2.5.) and9 birds were caught during nestling provisionirag (
Julyto 22 July. All capturedbirds were temporarily broughtack to the laboratory fodata
collectionon body condition {.e.body mass, visudt scores andiltrasound measuremesstof
flight muscle thickness) and metabolic performanice. (cold endurance and heat tolerance).
This data will complete datasetsed byMSc J. Drolet and PhD A. Le Pogam.
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Figure 25.1. Locations of snow bunting nissandsightings ofledgedjuveniles in 2019.

The2019season confirmed that we cagasilycapture juvenile snow buntings later in the

season, before their departur@his is important because no studies have examined this life
stage, most likelpecause other research teams are not staying that late on Arctic field sites. 19
juvenile buntingsvere captured betweer23 July and.8 August

In total, 59 snow bunting were caught irR019 and, mce 2015346birdshave been captured
and banded at Ale. 40blood samples were collected 2019for DNA analysis.

Return ratesand nest detectiom Most recapturef buntings occur within year, during the

spring period when birds come to our feedarsdseed patches. Withkyear recaptures can be

quite high (up to 40 in 2017) but, since birds spread early on the tundra, our team made only 4
recaptures in 2019t is currently unknown whethethe first birds arriving at Alerin late April

and Maystayin the area orcontinue on their migrationBirds captured at that period have

rarely been seen later on breeding territories, but they could also simply scatter on a wider area
than what our team has been able to monitd¥ithout tracking data, we cannot determine
wherethese birds originat®r where they are going.

At first sight,nter-annualreturn rates appearto be lowfor Alert buntingsSo far, only 3 birds
captured in previous years have been recaptured in subsequent y2ans2019, including one
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recapturedin both 2017 and 2018Howeve, studies conducted at other sitesfiowthat about
1/3 of birds capturedat their nests can be found breeding in following years and so far our
sample of individuals captured while feeding nestlings is 28Iy his is in part due to lack of
time for searching for nests (e.griority to laboratory measures in previous years or other
logistical constraints such as fuel rationing in 20E3}ablishing return rates for birds actively
breeding at Alert is crucial to evaluate our capacity to track mignadis there are currently no
satellite devices small enough to be carried by théseliningbirds. Current techniques require
the use of data loggers, which must be retrieved in subsequent yealswnload data

Operative temperature and microclimatenation ¢ Preliminary analyses from the 2019 field
season reveal that the operative temperatures (iat,temperature correctedor heat
exchange due to radiation, wirahd the physical properties of the animateasured with D
printed bunting$ snow buntings experience in the wild can significantly differ from air
temperatures recorded at a standardized weather statibig( 2.52). This difference varies
greatly depending on time of day (i.e. operative temperature is much higher during the day
relative to that of airompared to the night, despite 24h daylighfdditionally analyses show
that operative temperatures recorded over the same temporal period but fe@parate sites
exhibitfine spatial variationKig. 2.52). These findings suggebtat individualbirdscan
experience different energetic demands on the same day depending on their territory.
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Figure 2.5.2Mean operative (d) and air (%) temperaturesrecorded over the period from 229
May 2019 at two separate sitese Was recorded using-B printed snow bunting models and T
was derived from a nearby weather station. Data represent average values for gaictute
time stamp The higher dvalues result from the input of solar radiation on thé®3printed
snow buntingmodels.

Moreover, within the same territory snow buntings can experience varying operative
temperatures depending on whether they occupy highly reflective snowered ground or dry
ground Fig.2.5.3). These data further emphasize how spatially fine aglimates can be and
even within a breeding territory. The full data set for 2019 is currently being processed.

Wildlife Research at CF&A ¢ SummaryField Report 2019 Page31l



C
5566
o

2 101

Mean max operative temp.

ORr N WU O N ©

Dry Snow
Microhabitat

Figure 2.5.3. Daily mean maximum operative temperatures measured over the period from 22
29 May 2019. Data from the sewage and electricsitifls were combined and separated based
on whether data were collected on dry ground or sro@vered ground. The daily maximum
operative temperature values were higher on sroavered ground due to the increased
reflection of solar radiation. Error barspeesent standard deviation.

Plans for 2020

In 2018, MSc student Justine Drolet collected essential @atapleted in 2019)0 establish
thermal tolerance limits in snow buntings. From her d&talfle 2.5.) we were able testimate
the temperature at whih birds wouldoe expected taisk overheatinglue to periods of
sustainedexercise (e.g., when provisioning nestling$dweverit is currently unknown if, and
by how muchthesethresholdsvary among year2019 data being processed)

Table 2.5.1Estimated temperature threshold for overheatingsimow buntings
Estimated temperature threshold for overheating in

Period birds maintaining constant exercise
Arrival 10.37°C
Territory defense 13.62°C
Breeding 15.65°C

In 20, we willtranslatelaboratory measurement2018and 2019 datpinto predictions based
on operative temperature data collected in the fielpecifically, we will integrate operative
temperatures measured within nesting territori€3-D model birdsKestreldata loggersyvith
thermal tolerance limits to determine whether snow buntinfggve tolower reproductive effort
(and succesgb avoid overheatingvhen operative temperatureapproach or exceed their
thermal limits We will useradio frequency identificatiosystenswith an antenna placed at the
entrance of each nest cavity (tested successfully at Alert in 2@d.8jtain provisioningates
and body temperature patterns of adultBody temperature will be measured using
temperature-sensitive passive integrated trgmender tagsunder the skin of birdsThisisa
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crucial step towards understanding how increasing temperatures from climate chrage
impact the reproductive success aaderallfitness of this severely declinirmgld-specialist.

2.6 Red knots andRuddy tuinstones

Our study of shorebirds hdsur main objectives: 1) monitangthe condition on arrival and
before departureof the two most common speciesjddy turnstonegArenaria interpresand
special concern red knof€alidris Canutys2) findngand monitoingthe most commonly used
shorebirdsbreeding habitats3) monitoling shorebirdsbreeding succesgl) estimating survival
from return rate of banded birds

Goals for2019

1. To @pture, band and obtain condition (healttta forshorebirds on arrival (at and around
the sewage outfall)

2. To test new captue techniques for red knotat andaroundthe sewage outfall

3. To cetermine the proportion of birds banded on arrival or before that breeds at Alert

4. To improvemonitoring protocols for determining breeding succes$ shorebird nests

5. To cetermine whether shorebirds can be captured before departatehe end of summeat
and aroundhe sewage outfall

6. To monitor sightings of Alert bird in winter in previsiordeployment of ICARUS tags

Field activities

Captures and nest monitoring This yearsnow melt waslreadyunderwayat the time of
shorebirdsarrival and the birdslid not congregate at the sewage as they have in previous years.
We searched for nests at several sites by foot and opportunistically on ATV while on established
trails (along Alert Bay, Dumbeldkes delta, dliffe Bay, Kirk Lake, Crystal Mountain argaicide

Point area) We collected field sightings of adult birds with chicks recording their locations and
activities.We caughtseveralruddy turnstones around the sewage outfallearlySeptember.

Preliminary results

Arrival periodg The first shorebirdsvere observed at Alert around thguarry and swage o5
May and the first captures happened @dune While we typically capture >100 birds in the

first 2 weeks following the arrival of first individuals, this yéee birds spread on the tundra
immediately on arrival, likely due to the early snowmelt, and much fewer birds congregated at
the sewage outfalin comparison to previous years fact, his was an unprecedented event
never observed by R.I.G. Morris@@msequently, v were only able to capture and band 2
ruddy turnstones and 1 red knot in potter traps fréuneto 4 June Given thelow numbers
andbirdsspending limited time at the sewage outfall, we were unable to test alternative
capture methods durig this period.
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Breeding period We conducted searches from June 10 through the month of July. Systematic
search efforts for shorebird nests were generally unsuccessful and most nests were found
opportunistically(but note that movements were also limited during this period by fuel
rationing) We found6 ruddy turnstone nests3 red knot nestgFigure 2.6.). None of these
individuals were banded racking breeding success for those nests proved difficult due to lack
of time and fuel rationingTable 2.6.). We observed several juvenile birds foraging with adults
later in the seasonHigure 2.6.1

Table 2.61. Red knots and ruddy turnstoneests in2019andtheir observed breeding success.

Species Number of nests | Success
Red knot 3 2 hatched; 1 unknown
Ruddy turnstone | 6 3 hatched 3 unknown
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Figure 26.1. Locations ofed knot (REKN) and ruddy turnstone (RUlTéjs}s and sightings of
fledgedjuveniles in 2019.

Predeparture period; We caught and banded 102 ruddy turnstones and recaptured 16 of those
individualsduring the predeparture periodirom 29 Julyto 1 SeptemberAdults were abundant

in the sewage outfall areia late July and early August with most having left afterfing week

of AugustJuveniles remained in the sewage outfall area in declining numbers into the first
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week of September, after which the sewage became snow covered. During this,pegiod
confirmed that wecancatch large numbers of juvenile turnstonegefing for their first

migration. This is due to the construction and testing of a large funnel trap that produced the
majority of captures in midate August.

Preliminary analyses of the datadicatethat juvenileruddy turnstonescaught later havéarger
pectoral muscle(Figure 2.6.2and are structurally small€Figure 2.63) than birds caught

earlier during the pe-departure period The apparent growth of flight muscles could reflect a
preparation for the upcoming long distance flight, the result of increasing shivering with cooling
temperatures in thdall, or some combination of theseAdditionally, larger pectoral muscles in
strudurally smaltturnstones later irthe fall may indicate thatate bornbirdsmay haveto trade

off growth for increased muscle size to cope witlgration preparation in the cold

mm)
@ o

Muscle Thickness (

60 70 80 90
Julian Day (June 1 = 1)

Figure 2.62. Pectoral muscle thickness of ruddy turnstones captured betvaSeiulyand 1
September measured hyltrasonography Birds caught later in the season Hatherpectoral
muscleghan individuals caught earlier in the season.
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Figure 2.63. Tarsus lentfy of ruddy turnstones captured betwee2 July and 1 September.
Birds caught later in the fall had shorter tarsi than individuals caught earlier in thenthdating
smaller skeletal size

Red knots were rarely present in the sewage outfall area duringdeqgarture in 2019 butvere
observed in late July and early August feeding in mixed flocks with ruddy turnstones around the
Dumbell lakes and other area€onsequentlywe were unable to capre red knotsduring this
periodin the sewage outfall area

Sightings of Alert shorebirds during wintego far we have received repox§ 15 sightings of
shorebirds from observelis Europeg(capturing,noting or photographing birdlag numbers)
including14 turnstones and. red knot (but only 6 knotwere released with a flag since 2015).
13 of these observations (87%) where made at or below 55°N, the northernmost latitude
monitored by the ICARUS system. This confirms that deploying ICARUS #fdgg shorebirds
shouldallow us to monitorlocationof birdsthroughout winter.

Plans for 2020

Our objectives for ZBOwill be tocontinue toimprovethe monitoring of shorebirdsn part by
launching & newPhD project (Kevin Youngand switch to Phifor Emilie DesjardinsNest
searches will be integrated into a random or segamdom protocol and nest monitoring will be
shared among all team members to improve efficiency.

We aim to reproduce the success of our capture efforts ftbenfall of 2019n the spring and
fall of 2020, using the new funnel trajm, study the arrival and departure periods dfaebirds
in Alert. heseunderstudiedperiods are criticabecauseohysiologicatondition is likely to
affect the capacityf theseanimalsto reproduce andnigrate This will involve shotterm
experiments in our laboratory on physiological changes, metabolic and performance
adjustments and response to various diets.
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We are planning tdesta new generation of GPS tags on shorebfndsluding SAR Red knot)
departing alert in 2020CARUS tags are monitored by the International Space Station. As the
ISS is not flying over Alert, these tags would remain passive (non emitting) while at Alert and
begin emitting data only once the birdsach a latitude monitored by the 1$55°N) On their
return in 2021, we should be able to track birds in the field, using handheld receivessvork
will be conductedn collaboration withDr. Chis Guglielmo tiie University of Western Ontario.

Given that juvenile turnstones can be captured at the end of summer before their first
migration in life, these individuals could potentially be used as nsidehonitor for
contaminants in blood and feathers. Their level of contamination (if any) wouldfleetiag the
Alert site as these birds would not have been exposed to any other contaminant in life.

2.7 Other bird species

Our study obther bird speciehiasthree main objectivesl) monitolingthe bird species
observed at Alert2) determiningwhich species breed on DND propefbtgher than snow
buntings, red knots and ruddy turnstorje8) monitoting breeding success of observed nests.

Goals for2019

1. Generate a list of species

2. Position nests on a map to gather data on the location etigs best breeding habitgts
3. Monitor breeding succegbatching)of all nests found.

Field activities
Visual observations All team members reported their bird observations.

Nest monitoringt  All nests discovered daND propertyhave been gedocated by GP3Vhen
possible, estshave been monitored at least a second time to deterntia¢ching success (at
least one egg hatched

Preliminary results
Visual observations In total, 22 avian species have been observed attAluring the season
2019 as listed below:

Rock ptarmigan Common ringed plover Longtailed duck
Glaucous gull BairdQ sandpiper Longtailed jaeger
¢ Kl @ SNQRa 3IAdzZ f Redphalarope Common raven
{F6AYySQ& 3AdzZ f Snow bunting Snowy owl
Arctic tern Lapland longspur Gyrfalcon

Red knot(Special Concejn  Brant goose Redthroated loon
Ruddy turnstone Snow goose

Sanderling King eider
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It is worth mentioning the presence of a higher than usual numbenoivy owls (including
breeders), common ravens amyrfalcons this summer. The ivory gipecial Concejnwvas not

observed this summer.

Nest monitoringt  Thenests of &vian speciefother than snow buntings, red knots and ruddy
turnstoneg have been found during th2019season(Fig 2.71; Table 2.7.). In addition,we
observed severdhmilies(adults with young or juveniles alonéFig 2.7.2Table 2.7.2. Notably,
juveniles of lapland longspsirred phalaropeZ ¢ K | @s&ndy&alcahazhvé beerseen for
the first time at Alert this summeFor these species, actual nesting on DND property remains
to be confirmed but is vergossible
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Figure 2.7.1. Locations of nests of oth

er bird speéies founydour teamin 2019.

Table 2.7.1Species for which nests were found2@l19andtheir observedbreeding success

Species Number Location of nes$ Success
of nests
13 hatched; Jrobably
o . . hatched (chicks not seen bu
Longtailed jaeget | 19 Various locations adults defending): 3
unknown
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Upper Dumbell Lake,
Tern islandLower
Redthroated loorr | 5 Dumbell LakePond O. 3 hatched 2 unknown
Self Pond
o Hatched(5 of 6 eggs
Kingeider 1 Alert Inlet hatched
Hatched 2 of 3 eggs
Snow goose 1 Self Pond hatched
Beacon roaq?2); Tern
Arctic terrf 6 island (3); Upper 6 hatched
Dumbell Lake (1)
Glaucougyull 1 Pullen creek Hatched 8 nestling$
1 nest failed (or was
relocated); 1 predated by
Snowy owl 10 Various location wolves; 3 hatched; 5 were
already hatched when foung
Mean clutch size: 5.5; Rang
39
Sanderling 1 Kirk Lake Unknown

* Longtailed jaegers redthroated loons and arctic terranlylay 2 eggs.
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Figure 2.7.2.Locations ofl

edgedjuven

Table 2.7.2Familiesor juveniles observeth 2019.

iles ofother bird specie®bservedoy our teamin 2019.

Species

Number of
observations

Location ofclutches

Number ofjuveniles

Mean clutch size: 1.4

Long tailedJaeger | 10 Various locations Range1-2
Joliffe Bay (2, possibly same :
Rock ptarmigan 5 clutch); Delta(1); Pusher gzr?ne%?ltih Size3.4
Shack (1); Suicide Point (1) g
Brant qoose 5 Cape Belknap (6 families); Mean clutch size: 3.9
9 Ravine Bay (2 families) Range3-5
. . Ravine Bay (1_fam|ly); .. .| Mean clutch size: 3.4
King eider 3 Mushroom Point (3 families); Ranael1-6
Pond W (1 family) g
Lower Pumbell Lakel Mean clutch size: 3.2
family); Upper Dumbell Lake
Snow goose 6 (1 family; 1 groujy Kirk Lake Ranged-/
g Y, ~ 9 *Clutch sizs difficult

(6-7 families seen 2 time3;

Pond O (1 family)

to estimate when
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several families are
together
L_aplar_ld longspur 2 KirkCreek (1); Delta hills (1) | Total number : 2
(juvenileg
Red phalarope 2 Ravine Bay5; Group of 1580) | Total number: 225
(juveniles)
Sandgrllng 5 Ravine Bayl3), Alert Creek Total number14
(juveniles) (1)
Icelandgull
66K ®SNDA 1 Lower DumbellLake(2) Total number 2
Gyrfalcon 8 Station, Dumbell Lakes ':I;otal number: at leas

Plans for 2020

Nests were found opportunistically and veescattered ovethe study area, which complicated
their monitoringand led to uncertainty regarding the fatef some nestsWe will evaluate the
use of permanent transects to search systematically for nest of species that breed at high
densities in years of abundant resources, such as jaeglsswill allow for the close monitoring
of nestsof target species

2.8 Arthropods

Our study of arthropods has for main objective to obtain data on arthropod phenology and
abundance as this is the main food source for several bird species during breeding, including
snow buntings and shorebirds.

Goals for2019
1. To nstall two arthropod monitoring stations representatieéa wet and dry environment;
2. To test a monitoring protocol commonly used at other sites for comparison purpose.

Field activities

Monitoring of arthropods Two monitoring stations were installeéd the studyarea. Each of

them had 5Sarthropodtraps placed 1@neters away from each other (for a 40 m total transect).

One station was installed on the plateau southof fiel G A2y Ay | ESNRAO KI oAf
CHC HpXZyocQ 20® ¢KS whinK BriNdf thelkéric st ahunddhabitad y & 0 | £ .
(82°28,1532 b 23,583 c @igure 2.8.) Traps were installed ob8 June inboth the xeric

and humidareas. Trgos were emptied evergecondday at approximately the same time in late

afternoon or at night.

Samples were brought back to the lab gmepared for future analyses and lotgrm storage
in glass vials.
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Fig 2.8.1Position of xeric and humid arthropod monitoring stations

Preliminary results

Monitoring of arthropodg In total, wehad 3 harvests for the xeric traps ar86 harvests for
the humidtraps. These samples are currently being processed.

Plans for 2@0
We will continue monitoring arthropod phenology in 20.
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3. Ecosystenmonitoring

3.1 Monitoring of wildlife: Cameras and sightings

Our wildlife monitoringhasthree main objectives1) monitoringthe diversity and abundanaosaf
vertebratespresent in the study area; 2locumentingthe timing of their presencg3) locaing
their preferred habitats.

Goals for2019

1. To record wildlife sightings, including the number of animatg, tlate and the geographic
area,

2. To dentify areas that mga representbiodiversityhotspots to monitor

Field activities

Camera monitoring Thesewageis highly used by animals. We placed four Reconyx cameras
on permanent metal stakeat the wage(Fig 3.1.). These camesawere motiontriggeredand
collected data fron10Mayto 9 SeptemberOne camera was left to take pictures durinmnter.

We alsoplaced Recoyx cameraso monitor shorebird and waterfowactivity at pondsandin
locations that may be visited by wildliteig 3.1.2
- Met Shack pond (3 cameras)

- Lake Road pond

-Pond G

-Pond P

-Pond W

- Pond X

-Pond Q

- Delta canyon

- Suicide Point

- around Dean HillQrystalMountain, 3 location$

In additionto the one camera left at theesvage, ve placedReconyx cameras atdiher
locations to monitor wildlife presence duringnter (Fig 3.1.2:

- Memorialroad (pointing towardthe seain a NorthWest directior)

- Delta(Lower DumbellLake)

- Puser Shack

- Quarry

- Beacon road

- Suicide Point
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Figure 3.1.1 Reconyxameras placed at theesvage.

Figure 3.1.2. Location of Reconyx camerplaced in the study area for monitoring snow cover
(3), ice cove(b), snow bank melting (6), wildlife presence in summer (17) and winter (7)
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