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Abstract/Executive Summary

Caribou Rangifer tarandusare an integral part of the ecological and cultural fabric of northwest
Alaska. Western Arctic Herd (WAH) caribou roam over this entire region, including all 5 Arctic
Network (ARCN) Inventory and Monitoring PrograinBlational Rirk units Conservation of healthy
caribou populations are specifically mentioned within the enabling legislation (Alaska National
Interested Lands Conservation Act or ANILCA)3éf theseparkunitsand is of critical concerto
subsistence hunters withthis region. Caribou are, by far, the most abundant large mammal in
northwest Alaska and are famous for their laligfance migrations and large population oscillations.
For these reasontthie ARCN parkschose WAH caribou as a Vital Sigor long-termmonitoring

This report documents the monitoring results of this Vital Sign durirnd'iy®ar(SeptembeR015 i
August2016) of implementation Results from th@revious yearsf monitoring are also included

for ease of comparisorReriodic synthesesf these data will be performed and reported on as
appropriate.National Park Service (NP®&)onitoringof the WAH is done in conjunction and
cooperation with the Alaska Department of Fish and Game (ADFG), US Fish and Wildlife Service
(FWS)i SelawikNational Wildlife Refuge, and Bureau of Land Management (BLLMynchorage

Field Office. Thanks to a 2015 data sharing agreement, this iteration of the report includes data
funded by the ADFG dating back &eptembeR013. This year was chosen as it represevtisen

ADFG started deploying a substantial number of GPS collars orhanr&elocation schedule.
Current esults have been changed from the last report to reflect the addition of these data.

Monitoring of the herd relies heavily on the ué&lobal Postioning System (GPS) radielemetry

collars that are capable of transmitting location data to a satellite. Given the extremely remote area
thatthe WAH inhabits, this system provides the most efficient and accurate means to track individual
caribou. Tlese datare beingutilized to monitor the timing and location of migrations, as well as
seasonal distributions of WAH caribou. Monitorimgpvement and theghenologyof movements

perhaps the simplest means to track the influence of climate changel patturbations,

development, and other potential impacts on a spe@esanalysis of which is outside the scope of

this current report

This reportalso documentthe NPScommitment and involvement with the WAH Working Group.
The group ixomposedf important stakeholders including representatives for rural villages, sport
hunters, conservationistsiintingguides huntingtransporters, and reindeer herders. In addition, all
of the agencies charged with managing the WAH, includind\DlEG, NPS FWSandBLM, serve

as advisors to the group. Information gathered by the Caribou Vitah&igitoring progranare
intended to supplement and complement existing data streamsegdiéine other cooperating
agencies andill be importahin future managemeilecisions.
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Introduction

This report ighe latesin a series of annual reports documentorgy-termmonitoring ofthe
WesternArctic Herd (WAH). CaribouRangifer taranduswere chosen to be a Vital Sign of the
Nati onal P a r kArctceNetwork meentdryhurddMorotaring’rogranfARCN) because
they: (1) are an extremely important subsistence species thawataarall ARCN park units

(Gates of the Arctic Park and Preserve (GAAR); Noatak National Preserve (NOAT); Cape
Krusenstern National Monument (CAKR), Kobuk Valley National Park (KOVA) and Bering Land
Bridge National Preserve (BELA)); (2) are specifically ideatfin the enabling legislatiqAlaska
National Interest Lands Claim AFANILCA]) of GAAR, KOVA and NOATto be managed for
natural and healthy populatign(8) directly impact reindeer and reindeer herders in BELA; (4) are
considered good indicators oktlcondition of park ecosystems because they consume lichens and
fungi (which derive their nutrients from the atmosphere and thus are sensitive to pollonzkits)
them good biandicators of environmental toxins; (&)e of great importance to park visi

because of the opportunities to view caribou in Alaskan parkaré&n example @dheevermore
rarenatural phenomenon aing distancemigration of a large land mammé¥) areanintegral part

of the ecology and social fabric of northwest Algskad (8) can be compared withational and
internationalkcariboudatasets across the Arctic regtorgain insight into the ecology of the WAdH
Arctic ecology in general

Of the4 AlaskaArctic caribou herds, only the WAH regularly utilizes alARCN park units(Figure

1). WAH caribou are of great importance to pedipleboth consumptive and nazonsumptive
purposesand to the ecosystem as a whole. At an estimated population size of over 490,000 animals
in 2003 (Dau 2007), the WAH is a significamioéogical force in northwest Alaskand was once the
largest caribou herd in the statdore recent estimatg®01,000 caribou in 206; ADFG August

2016 Press Relegsshow the herd to bgreatlyreducedrom the 2003 population peakd may no

l onger be t h¥elwltage andtraditibna Afagla Bldativesn approximately 40
subsistencéased communities in the region have been shaped by the availability of these caribou
(Western Arctic Herd Working Group 2003). Thagability of WAH also affects the econgnof

this region. The presence and relative abundance of WAH caribou have substantial impacts on the
populations of wolves, bears, and wolverines in the area. Caribou ieteggi@nalenvironmental
conditions n northwestern Alaska because of their migratory nature. Caribou may have substantial
effects on plant and lichen communities and by extertsianldlife communities, either directly
throughbrowsing and grazingr indirectly through biogeochemical cyw. While the primary
objectives of monitoring will be to track the distributiand migration®f caribou, a variety of

ancillary data(e.qg., survivalwill be obtained in the monitoring process that are likely to have great
value forpark andwildlife managemenyngulateresearchand evaluating lonterm changes in the
WAH.

This report documents the results of ARCN caribou monitoring for'thear(September 2@
August 208) of the program.The caribou monitoring protocols contain the detailed methodology
employed tmbtainthe results presented hedolfy et al.2012. Periodic syntheses of these data will
be performed and reported on as appropriate.



Measurable Objectives i Core Program

- Capture andadio-collar WAH caribou to maintain a sample size of88DGPS collars.

- Obtain frequent (>2/day) location data via G&fellite telemetry.

- Membership, attendance and activity on the WAH Working Group Technical Committee.
- Attendance and wrolvement at WAH Working Group meetings.

- Obtain herd and environmental condition data by radio tracking in October and April.

- Define seasonal rangese(, calving, insect relief, summer, winter).

- Define migratory corridors.

- Detect changes in rangéstribution over time.

- Detect changes iadultsurvivorship over time.

- Detect changes in migration routes amovemenphenology over time.

- Detect changes in the location and timing of calving (using GPS data).



Figure 1. Study area and the range of the Western Arctic Herd. Generalized range data courtesy of the
Alaska Department of Fish and Game. Dark gray delineates calving area, stippled summer range,
hatched migratory areas, cross-hatched core winter range and light gray is outer range. The red dots
indicate villages and towns. Green polygons are NPS units.



Methods

The methods outlined here are provided to give the reda@fasummaryof themethodsand
analyseshatwere conductetb monitor the WAH Detailedmethodologies used to develop this
report can be founith the ARCN Caribou Vital Sig Protocol(Joly et al. 2012, available at
http://science.nature.nps.gov/im/units/arcn/index.cfm?rg=12&vsid=19

Collar deployments

All collars have beemleployed at Onion Portag€DVA, typically in early tomid-September

Caribouare captured by hand using motorboats to intercept animals as tireyasvoss the Kobuk

River using protocols approved by a State of Alaska Institutional Animal Care and Usaitee
(IACUC). NPS ollars were only deployed on adult (> 2 years old) female cariBaypturesare
conducted in conjunction and cooperation with the ADFG, FWS and BLM. Every isoiguipped

with GPS technologthat cantransmit position data to slites that enregularly be downloaded in

an office setting.Collarsare programmed to collect locations every 8 hours throughout the year (i.e.,
1095 relocations per caribou per {rl@ap} year).

Year One Survivorship

Survivorship reported here meregpresents how many caribou that were collared in Septémber
this reporting period (i.e., 281 remained alivehroughthe end of the monitoring year (i.e., August
2016). The number that survived plus the number that died and the number that hafditoiées
will equal 100%. A robust analysis of survivorship afl collaredindividuals(i.e., including caribou
collarshaving onlyPlatform TerminalTerminals PTT) or Very High FrequencyMHF)

capabilities) which takeinto account the duratiahatthe individual has been collared aotal
sample sizeis anticipated tde provided by the ADFG in their Survey and Inventory reports.

Seasonal Range Use

Both 50% and 95% utilization distribution kern@fgorton 1989wereproducedusingArcGIS and
ArcGIStools developed by the NP¥ernels were developed fthre year(September JAugust 31)
and for the following seasonsalving period(May 28-June 14, insect relie{June 15July 14) late-
summer(July 15August 31) andwinter (December I March31). Kernels were createdr
individual cariboueach season and then compiled so that individuegardless ahe number of
relocationger individual wereweighted evenlynormalized) Results fromeveryyear of

monitoring are also included forsmof comparison. The Least Squares Cross Validation (LSCV)
smoothing parameté€wWorton 1989 is utilized for all kernelgJoly et al. 2012) All collars were
deployed at one locatio®ion Portage, KOVA As a resulttheir distributionthroughout theirst
winter wasnot consideredepresentativef the entire herd At calving (8 months later)the collared
caribou were considered mixed with the herd in gerséd on the distribution of collars deployed
in previous years (Jolpers obs). Rangeause and distribution analyses only considered collared
caribou that were mixed.


http://science.nature.nps.gov/im/units/arcn/index.cfm?rq=12&vsid=19

Distribution and movements

The GPSadiocollardata wereused to determine what percentage of &Blfared caribou were

found in eaclARCN parkunit during summer (June, Judypnd August), fall (September, October and
November), winter (December, January, February and March) and spring (April and May). ArcGIS
was used to determine distances and velocities between successive GPS reldoatioakdistance
moved was the sunf the distances between successive GPS relocations.

Migration Phenology

ArcGIS was used tanalyzethe GPS data to determine when individual caribou crossed the Selawik,
Kobuk and NoataRiversont h e i r n epringh;watr ydp i( diapril 1y Jutebtande e n

s 0 u t h vialor typica(lyfseptember-November30) migrations. Thepercentage of GR&ollared
caribou that crosseghachspecifiedriver, and theaverage dattheycrossedverecalculaed

Migration Routes

A histogram of the longitudes at which the collared caribou crossed the NoataktRevierst major
river crossedheading southwardias developeds a visual aid tanderstandhe geographic
distribution of the fall migration. Categories of longitudes based on equal numbers of river miles
rather than equal distribution of longitudes to account for the primarily-sortth direction of the
river at its mouth.

Theminimumdistanceand datdor which thatoccurred betweenndividual GPScollared caibou
andthevillagesof Noatak, Shungnak and Selavakd Onion Portageluring thespring(April 1-
May 31) and fallmigrations(September-November30), were calculated using ArcGIS.



Results

Collar deployments

Duringthe reportingoeriod,38 additional GPS collars were deployed. Since the inception of this prapectt 372,00GPS locations
have been gatherddlable 1). It is expected that abdx12 collars will have to be deployaeahnually tomaintain thesample size due to
mortalities and the short Ifspan of GPS collars-4 years).Over the7 years of monitoring, @roximately65% of collared cows appeed
to have a calf at heal the time they were capturedhis is thesecondyear in a row of increases in this metuitd the percentage was the
highest ever reported during this reporting ygaollars have primarily been deployed during the first biaSeptember, except in 2013
when most were deployed October 1.

Year One Survivorship

Approximately92% of the38 caribou collared in SeptemberBsurvived through August 26X Tablel). This was the highest survival
rate reported to date and continuesyaedr trend of increases in this metrkeor the first7 years of monitoring, there asdotal of317
datasets that contain a complete year of locations.

Table 1. Collar deployment overview. Number and survivorship (%) of GPS-satellite collars deployed on adult (>2 year old) female caribou at
Onion Portage, Kobuk Valley National Park, number of collared caribou that appeared to be accompanied by a calf, and approximate number of
GPS locations acquired. Captures were conducted in September at the beginning of the monitoring year (September i August).

Monitoring Collars Collar With Calf Active Collars Total GPS
Year Deployed Survived 1st Year Died Failures (% £ 95% CI) at end of year Locations
2009-2010 39 31 (79.5 %) 7 (17.9 %) 1 (2.6 %) 25 (64.1 %) 31 39,086
2010-2011 15 13 (86.7 %) 2 (13.3 %) 0 (0.0 %) 10 (66.7 %) 39 48,892
2011-2012 14 10 (71.4 %) 3 (21.4 %) 1(7.1 %) 10 (71.4 %) 36 46,706
2012-2013 12 8 (66.7 %) 4 (33.3 %) 0 (0.0 %) 7 (58.3 %) 34 42,965
2013-2014 25 19 (76.0 %) 6 (24.0 %) 0 (0.0 %) 11 (44.0 %) 46 55,971
2014-2015 35 28 (80.0 %) 7 (20.0 %) 0 (0.0 %) 24 (68.6 %) 52 62,076
2015-2016 38 35 (92.1 %) 3(7.9%) 0 (0.0 %) 28 (73.7 %) 79 76,284
Total 178 i i i 115 (64.6 %) 317 371,980




Seasonal Range Use

The50% and 95% utilization distributions (kernedsg depictedor the followingranges 2015-2016
annualrange Figure 2;Table 2;only for caribou collaredrom 2009-2014; however mostaribou
collaredbefore 2012iropped their collars prior to the end of the reporting geadrwere not usgd
calving grounds for 20@& (Figure 3 Table 3, insect reliefareas for 208 (Figure 4 Table4), summer
rangefor 2016 (Figure 5 Table 5, andthe 2015-2016 winter range (Figure;&able 6;only for
caribou collaredrom 2009-2014). All ARCN Park units were utilized by collared WAH caribou
during this reporting periodCollaredcaribou were pmarily north ofpark units during calving and
northwest during insect relief period€alving areas have been fairly consistent, with greatest
variability attributable to those canikely to be norparturient A small portion of NOAT wa
identified agpart of the 20 core insect relief area, similar to 202@15. Insect relief areas have
shown strong consistency during the course of monitoi@WAR, and to a lesser exteROAT and
even KOVA were used during the late summéR016, similar to 2015 BELA washeavily utilized
during the winter of 2022016andwas subsequently usédring the late summer of 2016

Figure 2. Annual (September 17 August 31) range use of Western Arctic Herd caribou. Light orange
depicts the 95% kernel and dark orange the 50% kernel. Green hatched areas are NPS units.



Figure 2 (continued). Annual (September 17 August 31) range use of Western Arctic Herd caribou.
Light orange depicts the 95% kernel and dark orange the 50% kernel. Green hatched areas are NPS
units.



Table 2. Sample sizes and areas of Western Arctic Herd caribou annual (September 17 August 31)
range 95% and 50% kernels.

Year Sample Size | 95% kernel area (km2) 50% kernel area (km2)
2015-2016 43 96359 6545
2014-2015 22 53212 3405
2013-2014 25 46678 1618
2012-2013 34 72778 2169
2011-2012 36 125906 4374
2010-2011 26 136415 6058

Figure 3. Calving period (May 28-June 14) area use by Western Arctic Herd caribou. Light orange
depicts the 95% kernel and dark orange the 50% kernel. Green hatched areas are Park units. These
kernels include all (both parturient and non-parturient) GPS-collared cows.



















































