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Executive Summary

Wolves have been monitored with the use of radio collars in Denali National Park and Preserve
(DENA) since 1986. This work was conducted by the National Park Service (NPS) from 1986 to
1994, by the U. SGeological Survey (USGS) from 1995 to 2002, and again by NPS from 2003 to
presentA total of 175 wolves have been captured since NPS resumed wolf monitoring efforts in
2003 Between February 2012 and March 2013, 24 wolves were captured and radio aokared
nearDENA.

Each year9 to 20 wolf packs (averagé&8 packs) are monitored in or adjacenD®NA. Of 105

collared wolves that died between 2003 and 201333%)were killed by humans and 68 by natural
causes, suggesting an increase in huosrsednortality in recent years. The data suggest an
increase in humanaused mortality in the DENA wolf populatias compared tthe period 1986

2002, when only 17% of mortalities of raetollared wolves were human caus&te estimate of

wolf density in Apil 2013 was 3.2 wolves per 1000 square kilometers, lower than the density a year
earlier, and below the 2fear spring average of 5.5 wolves per 1000 square kilometers.

The elimination of the Stampede and Nen@aayon Closed Areas, which formerly protected
wolves in certain areas adjacent tBNDA, along with the presence of intensive management and
predator control programs adjacenDBNA, has prompted concerns about impacts to the natural
and health status @ E N Awbol populations and impacts to visitor opportunities for viewing
wolves A study, conducted by Bridget Borg of the University of AlaSlearbanksandNPS used
GPS collars specifically programed to study the movements of wolves living adjateaipiark

road The data gathered through the research study will be usediyze wolf movements and wolf
mortality patterns thelpaddress these questicaisout impacts

vii
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Introduction

This report summarizes efforts to monitor wolv€su(is lypug in Denali National Park and Preserve
(DENA), Alaska, through spring 201%/olves occur in all three parks of the Central Alaska
Monitoring Network (CAKN: DENA, Yukon-Charley Rivers National Preserve, and Wrangell

Elias National Park and PreserViéolves are one of six keystone large mammal species in interior
Alaska, along with grizzly bearsJ(sus arcto¥, black bearsrsus americanys moose Alces

alceg, caribou Rangifer tarandus and Dald sheep Qvis dall). Wolves are of great importe@ to
people from both consumptive and raomsumptive viewpoints, and to the ecosystem as a whole
As a top predator, wolves may play a key role in influencing ungulate populations, and as a result
may influence vegetation patterns and promote speciessiiv (Miller et al. 2001, Ripple and
Beschta 2003). The effects of wolves on ungulate populations (Mech and Peterson 2003) may be
important determinants of ungulate availability for subsistence harvest on National Park Service
(NPS)park andpreserve lads in Alaska, and harvest by the general public on piEServe lands
(NPS2003) Data obtained from wolf monitoring are used to assist with wolf den site protection and
other aspects of the Denali Watiuman Conflict Management PlaNRS2007).

Wolves area species specifically identified in the enabling legislation and management objectives of
all three CAKN parks (U. S. Congress 198@plves are of great importance to park visitors because
of the unique opportunities to view wolves in Alaskan paisile the primary objective of

monitoring is to track the distribution and abundance of wolves, a variety of additional data is
obtained in the monitoring proce3sis information is likely to have great value for wildlife
management and researéhe body édata on wolf populations in Alaska parks is of great value in
developing scientific models of predator/prey systdmbeavily visited portions of the parks,

managers want to know the locations of active wolf dens and rendezvous sites (pup reajisg areas
that they can be protected from disturbamyben intensive wolf harvest or wolf control take place
near parks, it is vital to know the patterns of travel of park packs, in order to determine whether they
are being significantly impacted by activitiestside of the park®ata on the genetic,

morphological, and immunological characteristics of wolves, obtained in the course of wolf capture,
will be important in evaluating lontgrm changes in wolf populations in Alaska

Parkwide monitoring of wolveiss DENA was initiated by Resource Management Ranger John
Dalle-Molle in 1986, with principal investigators L. David Mech and Layne Adafiedd work
between 1986 and 199%as performed by John Burch and Tom Mekgom 1995 through 2002,
Layne Adams, now ith U.S. Geological Survey (USGS), conducted wolf monitoring eff@itsce
2003, John Burch and Tom Meier have again conducted the field work (Meier E60D&yVing Tom
Mei er 6s deat h,Bridget BauggJors Burah &ind Grant Hilderbrand hauly
managed the wolf project.



Measurable Objectives

Locate norradio-collared wolf packs using Park and Preserve lands by aerial snow tracking.

Capture and radioollar 1-3 individuals in each wolf pack identified in the study area.

Determine th@lemography (numbers, colors, age structure) of monitored wolf packs.

Obtain morphological measurements from captured wolves.

Obtain genotypic data (mitochondrial and microsatellite DNA) from captured wolves.

Obtain immunological (disease exposure) datmfoaptured wolves.

Determine pack size for each collared pack in fall (early winter) and spring (late winter).

Define the mosaic of wolf home ranges (population area) for estimating wolf densities.

Perform annual capture efforts to maintain coverage @b i@lars in the population.

Detect pack extinction and pack formation events in the population.

Detect changes in wolf density over time.

Detect changes in wolf pack sizes over time.

Detect changes in wolf home ranges over time.

Detect changes in the npdrological, immunological, and genetic makeup of the wolf

population over time.

1 Investigate the effects of wildlife management activities on the natural and healthy character
of wolves in DENA.

1 Investigate the biological and social characteristics of welfing by visitors in DENA, and

factors that may affect wolf viewing opportunities.

=4 =4 =8 -4 -4 -4 -5 4 -4 4 -4 -4 5 2

Methods and Materials

This report spans the biological year 2012, defined fobDRA wolf population as May 1, 2012 to
April 30, 2013. Note that Alaska Departmentragh and Game (ADF&G) regulatory years and
harvest periods differ from the biological year defined for this report @emylyear as defined by
ADF&G is July 1, 2012 to June 30, 20Mith wolf hunting in all of unit 20 open from August 10 to
May 31 witha bag limit of five wolves and the trappipgriod for Game Management Units 20A
and 20Cset fromNovember 1o April 30, with no bag limit).

Collaring

DENA has been collaring members of the wolf population since 1986 in order to track movements,
estimae territory locations and sizes and estimate the population size and .densignt methods

of wolf monitoring used in DENA followdthe Wolf Monitoring Protocol for Denali National Park

and Preserve, Yuke@harley Rivers National Preserve and Wran@elElias National Park and
Preserve, AlaskéMeier et al. 2009)In brief, this method involwecapture and radioollaring of

one or two members of each wolf pack in the study area and locating and counting wolves during
aerial tracking flights periodiclgl through the yeaMorphological data, including sex, weight, age

and color, and blood and tissue samples for genetics and disease analysis, were gathered from
captured wolves



Both conventional Very High Frequency (VHF) a@&S collargboth manufactwed by Telonics)

were deployed on wolve$he majority of GPS collarsbtairedone location each day and stbthe
location coordinates within the collarhe data wreuploaded weekly through the ARGOS satellite
system, and also remained stored withindbkar so that all data can becoveredf the collar is

retrieved In March 2011, as part of a twear study focusing on the Denali Park Road, six specially
programed GPS collars were placed on wolves that live near the park road; two each frorh the Eas
Fork, Grant Creek, and McKinley Slough Pablesigned to provide more detailed data on the
movements of these packs, the collars determine each wolf's locatiorireeethours The road

study GPS collars were equipped with breakaway devices and kies @altomatically dropped from

the wolves in September 2012

Population Monitoring

Between May 1, 2012 and April 30, 2013, collared wolves were located approximately twice per
month byaircraft with more frequent aerial tracking flights occurring durihgy (to locate den

sites), September (to obtain pup counts), during fall and spring capture operations, and from
November through December and February through April to obtain early and late winter census data
Pack counts obtained from aerial trackirightswere used to obtain mean pack size and population
estimates.

Pack Territory and Population Area Estimation

An exception tdhe standard data analysiss the deternmation of wolf pack territoriesVolf pack

territories were estimated using minimawanvex polygons (MCPs) of the final wolf locations

MCPs are essentially a fAconnect the dotso metho
certain percentage of the Amost extremeodo points
locations) For the wolf territory maps from 2003 to 2012 (Figufe$-A.9, Appendix A) wolf pack

territories were not rigorously calculated using the 95% of locations that wmddce the smallest

home range, instedtle authors manually removed selected wolf laretithat were thougld

represent extraterritorial forays or paespersal movements by the collared animalsmplementing

this method, subjective decisiowsre by madeNPS wildlife biologistdo exclude forays by wolf

packs outside of their usual & so that the population aneasnot inflated by the inclusion of

areas thatvere actually occupied by other, uncollared wolf packs. Dispersing or lone wolves were

not included in population size or density estimatgsappropriate protocol (e,dharmonic mean

removal of dispersed points)hging consideretb automatehe selection of the most extreme

points.

The present method of determining the population area invttheeuse of minimum convex

polygons to estimate individual wolf pack territoriasd combining a number of territories into a
larger, norconvex polygon representing the population (Burch.e2Gf)5). Population density
estimatesverederived as the total number of wolves/population area as calculated as using MCPs.

Mortality

Wolf mortalitieswere noted during aerial tracking and observation and through weekly GPS data
checks An effort was made to recover all collars and determine cause of death of the collared
individual. Mortality datawere collected on the Denali Wolf Motity Record form Occasionally

3



carcassewere brought to the BF&G for necropsy to determine cause of de@therwise, cause of
deathwas determined in the field through a field necropsy or external examination. When the carcass
was consumed or decomposedhe point where cause of deaths inconclusive, the cause of death

was often recorded as Awensigmficantreasoatd aomclade that therd e s s
was an anthropogenic cause of mortality

The number of wolves trapped or shot iregulatory yeawere obtained through th8DF&G

records The trappingperiod for wolves in Game Management Units 20A and 0&hs November

1 to April 30, with no bag limit, and the hunting season runs from AugushtliMay 31 outside

the parkHunters ad trappers are required by law to seal furbearers (including wolves) by an
authorizedADF&G representative within 30 days after the trapping season has closed in the unit
where the fur was takemhus sealing recordsere not provided until aftetheclosure of season
(April 30).

Reproduction

Den and rendezvous locations, activity at den locations, number and color efgueapscorded

during aerial tracking flight€Dccasionally den site and rendezvous locatwere ascertained from
GPS locations dbfreeding individualsFall aerial tracking and survey flights foeaon obtaining
repeated adult and pup counts avesle used to estimate recruitment rates of pups from spring to fall.

t



Results

Collaring

Fourteen wolves from eight packs were captuned radiecollared in biological year 20:2012and

ten wolves from seven packs were captured in winter-2013 (TableA.4, Appendix A) One

pack, the John Hansen pack, was found and collared for the first time in MarctA201:8 of 33
different rado-collared wolves from 1packs were monitored for some or all of this period, resulting
in 445 aerial trackingpcations of collared wolvesnd betweef to 69 locations per pack (Table

A.6, Appendix A) In addition,5,549locations were obtained frog1 wolves that wore

GPS/ARGOS collars for some or all of this period

Morphologic datarepresented in Tabl&.4 (Appendix A) Geneticgesults are being analyzed by
biologists athe USGS Alaska Science Cengmd University of California Los Angeles (UB)

Wolves living in or near BENA haveoccasionally been found to bdesedwith the dog louse
Trichodectes caniand also with anothewoat abnormalitypf unknown origin (Beckmen et €009,
Wolstad et al. 2009)mmunological surveys of wolves interior Alaska have revealed exposure to

a number of diseases but have not detected evidence of serious population effects oZdisdase (

and Ballard 198Mech et al. 19987arnke et al. 2001One disease that has the potential to

seriously affect wif pup survival isCanine ParvovirusGPV). Immunological studies of ENA

wolves have revealed a rate of exposure to CPV as high as 50% in some years, among wolves that
were captured and blood sampl&d Zarnke retired wildlife ecologist/veterinariapers.comm.).

Population Monitoring

Radiotracking flightsn spring 2013 observed 49 wolve22 of them radiecollared These wolves

were found in eleven packs covering an estimated area of 15,473 square kilometers, mostly within

the boundaries of DENA ndriof the Alaska Range (Figufe9 andTableA.3, Appendix A). Two

wolves were seen on the Foraker River and not collared, but included in the population-estimate
unofficially named aA.S3, AppendixiASThese counteroducedacddsity ( Ta b | e
estimate of 3.17 wolves per 1000 square kilomegaiscrease from the spring 20d@unt of70

wolves in 10 packs and density of 3\8alves per 1000 square kilometers

The number of wolves in late winter DENA has variedrom about 60 in 1986 and 2010 to over
130 duringl990:92 (with densities ranginigom 3.1 to 7.8 animals per 1000 square kilometers).
During the late 1980s a serigshigher than average winter snowfalls increased theevability of
the animals thawolves prey on, allowing wolf numbers to incregBegyureA.8, Appendix A). By
the mid1990s, prey numbedeclined and winter snowfalls returned to morerage levels. Wolf
density sincehen has varied from about 3.5 to 6.7 wolves p&01stjuare kilomets (60 to 120
wolves parkwide) in late winter, and 5.2 to 8.3 wolpes 1000 square kilometers (89143 wolves
parkwide) in early winter. Since fall 28, wolf densities have beentime low range of recorded
densities with an appareg¢creasing trendcrom 2008 t2012, early winter densities ranged from
3.1to 5.2 woles per square kilometers (542dd wol ves par kwide) and the
density (from 2010 to 2013) haween the lowest recorded since 1986. From 200918, Xpring
populaton estimatesanged from 3.5 to 3.9 wolves per square kilomg@&dgo 68 wolves



parkwide). Wolf densities for the pdste years have been the lowest in DENiAce1987 (Table
A.1 andA.2, FiguresA.8 andA.9, Appendix A).

Mean pack sizén late winte has varied from 4.2 to 10.6 from 1986 to 2013 (T#bR FigureA.11,
Appendix A) The late winter mean pack size in 2013 of 4.5 is the fifth lowest mean pack size and
below the 25/ear mean pack size of 5.5 wolves per pack

Pack Territory and Population Area Estimation

Territory ranges for eleven wolf packs were calculated using 100% MCPs using a total of 5235
locations from GPS and aerial tracking observations. The total population area was estimated at
15,473 kn (FigureA.9, Appendix A).

Mortality

Tenmortalities of collared wolves occext in biological year 201X hreewolves were harvested,

one wolf died from injuries from other wolves, four died of unknown natural causes, two wolves died
of starvatiodehydratiorsecondary to other injuries/illsses (1108GM died of starvation due to a

rare oral melanoma insiipper jaw, and 1206BM died of uremic poisoning and dehydration
secondary tgaralysis from unknown causes). TaBld summarizes the fates of wolves captured

and radiecollared between Mahc2003 and March 2018f 107 radiecollared wolves that were
captured during this period and subsequently died, at least 35% were killed by hinmw@o$ those

were trapped within Park/Preserve boundaries.

Reproduction

Of the ten packs monitored in 2QXk&ven packs denned at known locations, and it is unknown if two
packs denned. Only one pack was confirmed to have attempted to den without success (see Grant
Creek pack narrativeln four cases, we confirmed the number of pups that survived until &il€

A.5, Appendix A) The average recruitment rate was 3.4 pups per pack in 2012.



Discussion

Population Monitoring

Current wolf population and density estimates along with mean pack size indicate that the wolf
population is at a current lowo obvious explanatiofor the current low density estimate
apparent, and there arkdly a number oécologicaland methodologicdhctors resulting in the
recent low densitgstimates

First, it is important to note thatolwes exist at a wide rangé @ensities throughout their range and
it is not uncommon for studies in arctic regions to record healthy wolf populationsywiitig
densities less than 50D0 knt (reviewed in Fuller et al. 2003for example, the 2gear average
spring density for wolves in YukeBharley Rivers National Preserve is 2.880Dkm? (Burch
2013).Density (population size divided bypulation or study area) is a useful metric to evaluate
how wolf populations vary compare one population to another because density can vary widely
depending on prey density and vulnerability between study areas (Fuller 1989, Fullg0esghal
When compring across populations, mean pack size may be equal, but density estimates could range
five- to tenfold (Mech 1986 Fuller 1989 Fuller et al 2003). However, mean pack size maybe be a
better metric for annual comparisons of wolf population changemtitiei same population, because
it does not rely on an accurate measure of area (Burch.Ziy, assuming a relatively consistent
distribution of packs across a region, the mean pack size may provide a way to track population
trends more accurately thdensity estimates. Mean pack saeDENA, which has generally tracked
population trends does not show the same trending decline since fglhp@@8er there has been a
decrease in mean pack size since fall 2011 and mean padk cizeently at the fih lowest

observed since 1986 (Figur@slO andA.11, Appendix A).

Additionally, althoughte challenges of locating all packs and obtaining accurate counts of pack size
lend a level of unceriaty to the population estimate, the consistent methodotogyoingaerial

tracking and low personnel turnoveupport the validity of the population estimatemd resulting
population trendThe aerial tracking methods usedhe DENAwolf program attempt to count

every wolf in every pack to give a complete plapion census. The presence of racidiars on

wolves within most packs facilitates locating pad¢tewever, natural and anthropogenic mortality,
movement of wolves in and out of packs, formation of new packs, and the splitting of an existing
pack into tvo or more packs make it difficult to maintain contact with all of the packs at all.times
GPS data may help identify and taflhpset fAgapso wh
uncertainties are compounded with the difficulties of weather, especially gatty winter months

when days are short and snow cover may be patchy making it difficult to see tracks and wolves
However, the challenges of wolf population census techniques have been relatively unchanged over
the duration of the study

Pack Territory and Population Area Estimation

The present method of determining the population area involves the M§&Psfto estimate

individual wolf pack territories, and combining a number of territories into a largefGamorex
polygon representing the populati@@urch et al2005). Population density estimates are derived as



the total number of wolvesgpulation area as calculatading MCPs. With the advent of GPS

collars and advances in battery life and technology, more locations are being collected via GPS
cdlars. Increases in the number of locations used during MCP estimation may produce larger home
range estimates and larger population area estimates, which cause the density estimate to decrease
(Burch et al2005). CAKN and DENA personnel are developinghmes that might provide a more
objective estimate of pack territories and population area and deal with variations in the number of
locations used to calculate wolf territofyRS,J. SchmidtBiometrician, Central Alaska Inventory

and Monitoring Networkpers.comm).

In particular, utilization distributions (UDs) are often presented as a more rigorous alternative for
estimating individual home range, group territories or population areas compared to other commonly
used methods such as MCP (White andr@tf990). UDs are often used in eagitmal studies to
createathred i mensi onal surface that describes the der
space within a study region. The principle for UD estimation using kernel density estimatorais that
bivariate kernel (essentially a bump) is placed over each relocation of an animal, and a probability
density function is derived as the sum of the kernels at any point (or within a gridl@slare a

smoothed map that represents the probability aframal relocation in an area, based on known
locations Home range or territory estimation using UD can be estimated at a different probability
levels, for example, the 95% home range would be the area under which the probability to relocate an
animal woudl be 0.95.

Mortality

The data suggest an increase in huwamsed mortality in the DENA wolf population from the
period 19862002, when only 17% of mortalities afdio-collared wolves were humataused to the
period 203-2013 where 35% of mortalities wfolves were caused by humans (Figar#&2,
Appendix A).

Intraspecific strife (the killing of wolves by members of neighboring wolf packs) probably remains
the leading cause of wolf mortality in DENA (Mech et al. 1998), but many carcasses are consumed
or decomposed before they can be investigaiéugh aly 22%of radio-collared wolf mortality
between 2003 and 2018s documented as wathused35% of themortalities were classified as
unknown natural causand,it is likely that many of thoseortalities were also wol€aused.

Beginning in 2000, the State of Alaska established the Stampede Bl@setb protect wolves west

of the Savage River (Figure 11, Appendix A) from harvest, in order to preserve wolf viewing
opportunities in DENAIn 2003, the Nenana Canyon Closed Area, a narrow strip of land east of the
George Parks Highway, was created for the saumpose During the2010Interior Region meeting

the Alaska Board of Game voted to elvaie both of these closed areas

In regulatey year 2011, at least two wolves were taken in within the former closed @reagvas
Grant Creek 1103GM (see pack narrativiss unknowrhow many wolves have been harvested in
areas adjacent to park boundaries during 2823 One collared wolf wakarvested (shot) outside
of park boundaries near Cantwell in spring 2013. The wolf wasently collared female from the
Grant Creek pack (1301GM).



Reproduction
Previous yearso6 reports do not includimvadenni ng

and recruitment and thedata hae not been previously compiled. Analysis of current and past
reproduction data is pending.



2012 Pack Narratives

NOTE: Pack narratives span the biological year for wolves (May 1, 2012 to April 30, 2013). Wolf
idertification numbers are created as follows: first two digits refer to the year they were first collared,
second two digits are assigned sequentially to wolves collared for the first time that year, the first
letter indicates the color of the wolf {@ay, Bblack) and the second letter indicates the sex (F
female, Mmale) Thus 0811GM is a gray male wolf that was th& wblf collared in 2008.

Eastern Packs

Nenana River (7 wolves)

In spring 2012, the Nenana River pack was comprised of four individualsGM,0he threeyear

old breeding male and 0905GF, the fivear old breeding female and two yearlings from the prior

y ear 0s .The pack daisad §pur pups at a den site above Hines Creek, and there were a total of
eight wolves in the pack ifall 2012 During the summer, the pack traveled between the Savage and
Nenana River and south of Mount Healy. During fall and winter 2(B.the pack primarily traveled

south and east of their summer territory and were seldom within the park baundgmng 2013

the pack numbered seven individuals, indicating that at least one uncollared wolf dispersed or died
over the winter

Grant Creek (2 wolves)

The Grant Creek pack experienced a dramatic decline in numbers in 2012, from 15 members in
spring 2012 to three embers in spring 2013. This decline potentially resulted from the loss of two
breeding females in spring 2012. In March 2012, the Grant Creek pack numbered 15 members with
three collared individuals, sixearold breeding male 0811M, sewgrar oldbreeding female

0719GF, and thregear old 1103F. Wolf 0719F was the breeding female in the Grant Creek pack
and raised pups in 2008, 2009, and 2Mdwever, in 2011, it is suspected that 1103F was the only
female in the Grant Creek pack that whelped gdgsups) In early April 2012, 1103F was legally
trapped near a horse carcass less than a mile outside the park boundary on the west side of the Savage
River. Wolf 0719F died near the East Fork Aspen wolf den in-k&y of 2012 of unknown natural
causesThe carcasses of 1103F and 0719F were scavenged before the carcasses were recovered,
making it impossible to tell whether they were carrying pups at the time of mortality.

GPS data indicated that Grant Creek wolves were still frequenting the East Ferkd&sparea after
the death of wolves 0719F and 1108 June 13 and 14, 2012 NPS biologists observed the Grant
Creek wolves at or near the den site for over 12 hdiwat was the last time ground or aerial
observers noticed the wolves using the den Aitéhat time, there were six wolves in the pack
including the breeding male, wolf 0811M.

On August 8, 201,2volf 0811M was observed with three other wolves at mile 60 along the park
road. A seasonal wildlife technician noticed one of the wolves hduevisipples, an indication that

this female may have had pups or lactated earlier that séé@erver, during subsequent aerial and
ground observations, no pups were séter possible that there was a third breeding female within
the pack (observed Augt 8) but that the pups failed to reach recruitment age. All sexually mature
females exhibit a long poestvulation phase, often called pseudopregnancy, during which there is no
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hormonal difference between pregnant and pseudopregnant females (S€8I#, ahsa et al1986,
Kreeger et al. 1991). Thus, all females that ovulate are hormonally primed to show maternal behavior
and some may even lactate (Asal Valdespind998) following pseudopregnancy.

From July to November 2012 five wolves were obseon@tsistently in the pack, which ranged
widely over the territory formerly occupied by the larger pack of 15 and over regions south of the
Alaska Range.

Other members of the Grant Creek pack may have dispersed, died, or the pack may have split,
resulting intwo smaller packs that either share the same territory or use exclusive territories
However, extensive aerial tracking in fall 2012 and spring 2idd 8ot located an uncollared pack
within the region formerly used by the Grant Creek pack.

By February P13, there were only three members left in the Grant Creek pack, the collared breeding
male, wolf 0811M and two other gray coloredwol@sr e of 0811 M6s compani ons
and collared in March 2013 his newly collared female, 1301F was estimateloetdwo years old at

the time of capturd~ollowing capture in March 2013 to m#bril 2013, 1301GF was been traveling
independently of 0811GMn mid-April 2013, 1301GF was shot near Cantwell with an uncollared

gray male companion. Since April 0811GM Ime®n seen repeatedly with one gray companion. In

spring 2013 0811GM and his companion were confirmed to be denning at the East Fork Aspen den.

East Fork (9 wolves)

At nine members in spring 2013, the East Fork pack is currently the largest pack inghe regsbn

of the park and occupies a territory in the north eastern corner of the park, traveling frequently in and
out of the park boundariels spring 2012, there were eight members in the East Fork pack, five gray
and three black wolves. There wertal of four wolves collared in the East Fork pack from spring
2012 to September 2012, when two collars automatically released and were recovered. These short
term collars were placed on wolves in three eastern region packs (East Fork, Grant Creek and
McKinley Slough) as part of a wolf viewing study and were programmed to release automatically
from the wolves in September 2012

Interestingly because we monitored additional wolves in the pack this year, we discovered that that

the East Fork pack used twlen sites located 12 miles apart in summer 2012e had only

monitored the dominant breeding female, 0618GF, ayaae old wolf, it is unlikely that we would

have located the second den slt203BF, a tweyear old wolf collared for the wolf viewinggject

denned along the Sanctudiver in 2012 and produced at least 4 pdp® other two cllared

wolves, 1201GM, a thregear old male collared with a shoetrm collar, and 1202BF, a foyear

old female, alternated between the two den sites throaghe®summerEven the breeding females,
0618GF and 1203BF visited their pack matesd den
Prior to 2012, the East Fork pack used the same den site (or various dens near the same location) on

the TeklanikaRiver for 13 consecutive years.

By August four pups (one black, three gray) of unknown maternity and all adults were traveling near
Sanctuary and appeared to have joined and used a rendezvous site across the river from the Sanctuary
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den In November 2012the East Fork pack was up to 13 members (nine adults, and threeByups)

the end of March 2013, the East Fork pack numbered eight wolves in (three black and five gray). It is
unknown if the overwinter decrease was due to natural mortality or harvestlibi@d wolves were

known to be harvested as of the end of April 2013

McKinley Slough (5 wolves)

The McKinley Slough pack experienced a dramatic decline from 2012 to 2013, dropping from 15
members in spring 2012 to only five members in fall 2012 andg@013. Similar to Grant Creek,
this decline in pack size may be a result ofltss of a breeding female, syear old 0702GF, who
died of unknown natural causes three miles south east of Diamond in July 2012

The McKinley Slough pack used a potehtlan site near Little Bear and Alder Creek in 2012,
although the den location was never confirmétere was only one pup seen with the adult pack
members in the fall

Wolf 1211GF, a fouyear old female was the only collared member of McKinley Slough fram
July 2012 to March 201%he was seen with five other wolves in spring 2013 and one of her
companions 1306GM, was collared in March 2Q136GM was collared on Chitsia Mountain on
March 4, 2013, weighing in at 116 IBB06GMd s g e n e r a ion wa®edcellerd, but ek ihad
no apparent testes and a short and deformed penis perhaps from a birth defect drargthrgr
abnormalities were observed.

1107GM, a tweyear old collared as part of the wolf viewing project dispersed from the pack

beginnng in June 20121107GM departed the park near Bearpaw Mountain and traveled northwest,
eventually reaching the Seward Peninsula, over 350 miles straight line distance in less than a month.
The GPS collar on 1107GM was a shtetm collar, and automatically released in September 2012.

There appears to be a unique relationship between the Iron Creek East pack and the McKinley
Slough packTwo collared members of McKinley Slough were observed, via GPS and aerial
tracking, to speh a period of time alternating between the Iron Creek East pack and the McKinley
Slough pack before eventually joining the Iron Creek East pack. 1106Géaptased in March

2011 as a twqyear old McKinley Slough membeBy July 16, 2011 GPS data indicatbet she was
traveling with Iron Creek 1108GM. However, by the end of November 2011, 1106GF was traveling
with McKinley Slough againin March 2012, 1106GF rejoined 1108GM and was officially renamed
as the Iron East pack.

1205GF wasadallared in March 202 as a fowyear old member of the McKinley Slough pack. She
traveled alternatively with McKinley Slough and Iron Creek East throughout the summer months in
2012until she appeared to associatdely with the Iron Creek East pack and was renamed asran Iro
Creek female in September 2012

Western Packs

Bearpaw (6 wolves)

The Bearpaw pack numbered six individuals in spring 2012. Bearpaw denned near lower Flume
Creek summer 2012 and produced five pups (four gray and one.lidgdi)l, the Bearpaw pack
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wasthe largest pack in the western region of the park, with a pack size ofléndbittunately, both
dominant individuals in the pack died during the wintére dominant female, 0415GF died of
unknown natural causes near Flume Crddle dominant malel,208BM, a fouryear old, died in

early winter near Chitsia and Flume Creeks due to uremic poisoning and dehydration secondary to
paralysis The cause of paralysis was undetermined.

The remainingollared member, 1006BF, a tvwear old female has been traveliwith the

remaining members of the pack (presumably all pupsylarch 2013, one of the pups, 1307GF was
collared in the Bearpaw pack, although GR$a from spring 2013 indicatieat 1307GF may be
dispersing northwest of the park.

Hot Slough (4 wolves)

In 2012, the Hot Slough pack occupied the northwest corner of the park west of Herron River to
Munsanti Ridge and experienced a decline from nine members in spring 2012 to four members in
spring 2013, due to splitting of the pa€kuring the pring, Hot $ough 1008BF, a tw«year old, split

from 0805GF and other Hot Slough pack members and denned near Telida. It is unknown if she had
pups It did not appear the 0805GF or other members of Hot Slough denned or raised pups in 2012
In March, a thregear old nale 1304BM was collared in the Hot Slough pack and is suspected to be
the breeding male of the pack.

Hot Slough West (? wolves)

During the gpring, Hot Slough 1008BF, a twgear old, split from 0805GF and other Hot Slough

pack members and denned near Telitlis likely, given her tenure at the den site that 0805GF had at
least one pup, but no pups were ever skeSeptember, 0805GF was together with 1008BF nine
miles northeast of Telida. It was the farthest west 0805GF had been seen preNicusgigguent
observations, 0805GF has been east with four other pack med®@88F remains localized in a
territory (?) out of the study area.

Iron Creek East (3 wolves)

In 2012, the Iron Creek pack split into two smaller packs, named the Iron Creek Easnarebk

West packslron Creek East pack primarily ranged from the south end of the Kantishna Hills to
Turtle Hills and denned along Glen Creek in 2012, although pups were never seen at this den site.
The fall pack size was three following the death di6GF and 1108GMThe pack size in spring

2013 remains at three wolves.

1108GM was collared in March 2011 as a member of the Iron Creek pack and died September 2012
of starvation due to a rare oral melanoma that impacted its ability to hunt and eat

1106@G- joined the Iron Creek East pack in spring 2012 after traveling with both the McKinley
Slough and Iron Creek East packs alternately for much of 2011 (see McKinley Slough pack
narrative) In August 2012, 1106GF died of unknown natural causes near theexcdl of Boundary
and Stony Creeks

13



1207GF, fiveyear old female, originally collared in 2028 a member of the Iron Creekgk and
1205GF, originally a member of the McKinley Slough pack (see McKinley Slough pack narrative)
together with one other compan currently form the Iron Creek East pack.

Iron Creek West (2 wolves)

In 2012, the Iron Creek pack split into two smaller packs, named the Iron Creek East and Iron Creek
West packs. The Iron Creek West pack ranged between the McKinley and Fiowaidsejust north

of the Alaska Range and south of the Park Rdady used a den site just west of the Foraker River
however no pups were ever confirmed. The pack fell from seven wolves in fall 2012 to two wolves in
spring 2013

1001GF, originally collareds a pup in 2010 as member of Iron Creek pack, died from apparent
injuries from other wolves in near McLeod Creek in February 2013. The remaining collared wolf in
the pack, 1208GF, was originally collared in March 2012 and continues to travel in thededn C
West Territory with one companion.

John Hansen (5 wolves)

In March 2013, a new pack was located along the McKinley RigarKabena Hill Collars were

placed on the presumed dominant members of the f86RGM,a twoyear oldgray male and
1303GFafour-year oldgray femaleBoth wolves had a coat abnormalitgnsisting of some guard

hair loss, likely follicular dysplasiéBeckmann et aR009) but were otherwise in good condition

This pack may be an offshoot of the former Kantishna River packhvamice held a territory in this
region prior to merging with the Somber pack in 2011. Alternatively, the pack may be a remnant or
related to the former Starr Lake pack or the McKinley Slough.pa@013, the John Hansen pack
used the same den site ttta former Starr Lake pack used. Pending genetic analysis could help
determine if collared members of this pack are related to any of the aforementioned packs.

Somber (5 wolves)

The Somber pack territory lies mainly between the western edge of the widdemnd park boundary
along the Swift ForkThe current Somber River pack is the result of the Kantishna River and Somber
packs merging in winter 2012011 when 0617BM, originally a member of the Kantishna River pack
joined with Somber 0708GB708GF diedf unknown natural causes in August 2011 and 0617BM
was last heard in September 2011 west of the Swift. Fox012, the Somber pack denned near the
Swift Fork and produced three pupsvo collared wolves, 1109BM, a foyear old male, collared in

2011 asa Sombepack member and 1210GF, a fepgar old female died in spring 2013. The

mortalities were first noted in May 20, 2013. Currently there is one remaining collared pack member,
yearling 1305GM

Boot Lake (Out of study area, not monitored)
The Boot lake pack currently resides outside of the southwestern corner of the park and is not
actively monitoredCurrent collared pack members 0904GM
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Wolf Program Review

Periodic review of any ongoingsearctprograms is wise and theENA wolf program has beethe

subject of reviews in the pastark leaders requested a programmatic review at this time for a variety

of reasons, not the |l east of which was the unex
biologist and wolf program manager in August 20h addition,in spring of 2013 DENA received a

new superintendent, whiawoincidedwith a 25% turnover in staff, overall. Finally, given concerns

due to wolf reduction efforts on adjacent lands, potentially diminished viewership opportunities, and

the perpetual challenges of programmatic budgets and staffing, a review was warranted.

The NPS invited a group of professional biologists, researchers, educators, and managers to attend a
oneday facilitated workshop at the Murie Science and Learning Centiararary 2%, 2013 The

workshop included grticipantsfrom DENA staff, NPS staff from other parks in the Alaska Region

(Lake Clark and YukoiCharley), the Alaska Regional Office, the NPS Inventory and Monitoring
Networks, parks in other NPS Regions (Yel&tone), the AF&G Division of Wildlife

Conservation, the University of Alaskaairbanks, and theSGS

The review focused on four kguestions:

1. What are the key near term and long term management issues and decisions facing the park
and what dataeeds help best meet these demands?

2. What is the educational opportunity/obligation of the Park/program?

3. How does the Denali wolf program provide benefit to and benefit from other wolf projects on
Alaska NPS Units?

4. What is the role of the Denali programatle to broader statewide and global wolf biology
and conservation?

Final results from the review are pending, but current plans are to maintain collaring efforts to assess
reproduction and mortality and continue den site monitoring in 20P$2013).

Plans for the Coming Year

In 20132014, we plan to maintain contact with approximatelyl@wolf packs inside or partly
inside DENA Collars will be maintained on two members of each pack if possible. Monitoring
efforts will continue, with wolves being lated about twice per month. Extra monitoring flights will
occur in spring and fall to document pack sizes and pup production.

In conjunction with CAKN biometricians, we plan to reevaluate our current hange rand

population area estimation techniques in 20d&ddition, we foresee the implementation of a new

database structure for historic and current data in-2013 Analysis and conclusions from the wolf
sightability study are due in 2013 asw8lt. St eve Art hur has been hired
wildlife biologist and will begin working with the wolf project in August 2013
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Appendix A. Figures and Tables.
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Figure A.1. Wolf pack territories and population estimate for Denali National Park and Preserve, 2005.
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Figure A.2. Wolf pack territories and population estimate for Denali National Park and Preserve, 2006.




























































