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THE SUCCESS OF MOUNTAIN GOAT MANAGEMENT ON THE KENAI
PENINSULA IN ALASKA

GING G, DEL FRATE, Alaska Departmeni of Fish and Game, 3288 Douglas 3t., Homer, AK 88603,
TED H. SPRAKER, Alaska Department of Fish and Game, 34828 Kalifornsky Beach Rd. Swile B,
Soldotna, AK 99669,

Absiract. Innovalve managemant strafegies are somelimes necessary when budgets and manpower are
limited and the demand for a resource is high. Mountain goat (Qreamnos americanus) management on
the Kenal Peninsula in Alaska has evolved under these imitations from a liberal general season o a
quota-based dual parmit system. We utilized a limitled drawing permit hunt based on a predetermined
harvest quota followad by an unlimited regestration permit hunt. Drawing permit hunters were allowad 52
diays (10 August-30 September) and registration permit hunters were allowed a maxdmum season length
of 47 days (15 October- 30 November). Twenly-nine survey areas were open ko hunting in 1824 from a
total of 35 areas, Each huni area was surveyed on 1-5 year inbervals and harves! quolas have increased
fram 5% 1o 7% of the number of goats obsened. Individual hunt aréas reopsnaed or a registration hunt i
the quata had not baen harvested during the drawing parmit ssason and the risk of overhanvest was
considered low. Hunt arcas werne closed as havest objectives were met. We ovaluated this system based
on thwee major criteria; mountain goat population status, hunter opportunity, and control of harvest levels.
This harvest-racking strategy aflowed for gradual mcressss in populabion size, maintansd productivity, and
contralled harvest where access is varable while maximizing hunter opportunity and maintaining a
sustained and distributed harvest of goats.

Mountain goats ocour aleng the enlire length of  additive (Heberd and Turnbull 1977, Kuck 1877,
the Kenai Mountains in Alaska (Fig. 1) which Smith 1888), restictons on or elimination of human
represents the western-most nalural extension of  caused morality is necessary following back to
the speciss’ continantal range. Goat populafions  back or multiple severe winters. Surveys following
are most abundant in the coasial mountaine and  suspectsd severs winters would help managers
least abundant along the dier wesiem slopes and  identily population declines and make difficult
inkenor portions of the Kens mountan range, where  decisions regarding permil reductions or season
they conxist with Dall sheep (Ovis dal). closures.

Goats within Kenal Fjords Mational Park (KFNP) The Kenal Paninsula has been a popular
were unavallable o hunting afler the park was mountain goal hunting area since statehood
established in 1880, In addition to the 2,268 km’  because of iis prodmity to Anchorage and relatively
EFNP, most goal habital on the Kenal Penmsula  sccessibe goal populatons. By the late 1970%,
lies within the ienal Mational Wildlife Refuge (7,839 Alaska Department of Fish and Game (ADFAG)
k), Chugach MNational Forest (ca. 5120 knv), or  wildiife managers recognized thal moderate to
Kachemak Bay State Park system (1,500 km™), and  severe winters, combined with liberal seasons and
famains  wrtually unaffectsd by  human  bag himits of up 1o 2 goats, resulted in local
development. population declines. For example, the number of

The most significant factor affecting goa! goats surveyed in area 342 declined from 84 in
populations on the Kenal (Hjeljord, 1873) and near 1868 to 22 by 1980. Consequenily, a regesiration
Hatchikan {Smith 1984) was balioved to ba winler  permil hunt system was implemented in 1978 to
weather. Severs winters have pronounced effects  reduce harvest and distribute hunting pressure. In
on nataify rales and mortalty of older aged animals 1980, drawing permits were ssusd by |oftery
and juveniles (Smith 1986). Couplod with hunter  Tollowed by unliméled registration permits for areas
harvesl on prime aged animals, goal populations  where harsestable quotas remained, In addifion,
could decline. Since hunter harvest B primanly  subsistence permits were allowed in desagnated
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Figure 1. Kenai Peninsula and the associated mountain goat hunt areas. Most
habitat lies within Kachemak Bay State Park (KBSP), Kenal National Wildlife
Refuge (KNWR), Eenai Fjords National Park (KFNP) and Chugach National Forest
(CNF) as indicated by cross hatching.



subsistence Uss arcas only.

ADFAG management objactve is to maintain o
population of 4,000 1o 4 500 mountain goats an the
Kenai with a harnvest of predominanily (B8%
minimum} males. The Department utilizes a
harvest-tracking system (Caughley 1977) based on
survay results of indnidual hunt areas.

We would kke to thank L. Nichols and Dr. G.
Schwarte for their review of the manuscript, all the
pilots and observers (two of whom never came
homa) who spent hundreds of hours sunveying
goats and collecting data on the Kenai , and the
vanous ADFAG staff who assisted in developing our
curment managemaent system.

STUDY AREA AND METHODS

The Kenai Peninsula (21,831 km®) is located
south of Anchorage, Alaska (Fig. 1) bebween 59°
and 61" N, [attude and 149° and 152° W, longitude,
Cook Inlet bounds the Kenal on the Wesl, the Gulf
of Alaska on the south, and Prince William Sound
on the esst. The Kenal Mountaine and the
associated mountain goat range lie on the eastern
side of the Peninsula,

Climate on the HKenai vardes from coastal
maritima along the Gulf of Alaska to drier interior
portions of the peninsufa, Snowfall data avaidable
from the USDA Soil Consarvation Service (1054)
indicate thal snow pack levels peak in late Apdil or
early May. Mean snow depth in 1881-1880 in
salecied sites near goat habitat ranged from 76 2
em (30 in) at Summit Creek to 248.9 cm (98 in) ot
Muka Glacier and Tumagan Pass.  Annual
variations i snowpack were caused by marifime
influence, surrounding topegraphic features (Pasz
15981), and prevailing storm direction.

The Kenai Peninsula mountain goat range is
divided into 35 survey areas, which comespand to
individual hunt areas. Twenby-ning arcas wore
open to mountain goal hunling in 1994 . Of the 8
arsas not opened, 4 were located within KFNP and
the other 2 contained small hards (less than 20
goaks).

Since the eardy 1870s, the department has
mondtared goal populations using aarisl surey
techniques describad by Lentfer (1955). Surveys
were flown using a Pipar PA-18 Super Gub with an
obeerver during early mormning and evening in July
and Awgust {prier to hunling season). Survoys
generally were flown along drainage contours
baginning al the subalpine zone progressing
upward inlo The alpine rone by 150-200 m
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increments. We counbed and classified goats as
glther kids (= 4 months) or adults and recorded
data on standardized forms. Harvest quotas ware
calculated based on the number of observable
goals in each huni area.

Thres goat populalion rend areas, each
consisting of 2 or 3 contiguous CoUNt areas, wers
established in separate geographic regions of the
Kenal (Del Frate 1292a), These areas became the
primany sampling units for monitoring trends in goat
production and abundance Tor the regions thy
representad  Insufficient annual budgets restricted
us fram surveying all areas annually. Trend areas
and other high priority areas were surveyed every
1-3 vears, while low priority areas were surveyed at
least every 5 years.

The Kenai Peninsula mountain goat population
size was estimated by summing the most recent
aenal survey results for all counl areas and
comecting for sightability. In deing so there was an
unavoidable lag in the magnitede and direction of
increase or decline of estimaled populabon sife.
Additicnally, saves 1980 we assumed the popubation
was increasing in all areas. The composite
estimale was expressed as a range by assuming
that 70% to B0% of the goals present during aerial
surveys wire obsarved (Michols 1980a). Recent
rccurale esBmates of mountain goats 0 KINFP
were not avadable but were assumied bobtweon
B00-1 000 animais.,

Drawing permits were allocaled based on the
number of goals observed, degree of accessibildy,
and hislorical success rates for indhidual hunt
areas. ADFAG is authorzed through the Board of
Game o ssus up to 500 permits. Currently, 29
hunt areas are open and the number of permiis
differs from 2-40 per indwidual hunt area. The
drawing permil season opened 10 August and
closed 30 September. Hunters were required 1o
report o a local department office within 10 days of
harvesting a goat with the horns for aging and
vamication of sex. LUnsuvccessiul hunlers were
required to report within 15 days of the end of the
saasan by returning the harvest report porticn of
their panmit,

Since success rates differed annually and
because we suspecied that additional drawing
parmits could resull in overhamnvest in some aneas,
we included a registration permit syatem in 1982 tor
7 days and quantSes werse unlimied, Only selected
areas wore opened (wheda harvest quotas wera not
met and chances for overharves! were minimal},
Huntérs wiere requinéd o apply in person al an
ADFAG office. Succassiul hunters were requined o



present the homs within 5 days for measuring and
aging. A shorl S-day reporling period was
necessary to facilitate in-seasan managemant

The registration hunting season opened 15
Cetober and clesed 30 Movemnber unless areas
wearne closed by Emergency Qrder (ECY). In recant
yvaars mosl areas were closed by EO becausa
indiidual area guotas weara flled within 1-2 weaks
of the registration ssason.  Emergency orders
smued locally allowed for closure of an area in one
or two days, thus, reducing the risk of overhanvest.
Hunlers who had not yel gone afield were advised
af the EO closura by phone.

In Alaska, special provisions provide a priority
for subsisience uses of wildife, Where resowces
warg nol plenbiful encugh o provide for the
subsistence needs for all residents (Tier [,
resources were allocated to qualified indiiduals

through lottery (Ther I}, Hunter qualiications

were based on need, prodmity to the resource,
history of use, and sources of alternative foods,
Subsistenca mountain goal huntors were regulated
utllizing the harvest-tracking strategy, Currently, 4
areas have been designated for Tier || subsstence
hunls on the Kenai Peninsula, The Tier | S8ason
began 1 August instead of 10 August and closed 30
September. A follow up registration hunt was
allowed if harvest quotas had nol been met. These
registration hunis were limited fo residents of
Alaska who qualfied for subsislence

RESULTS

In annual population estimates using the most
recent aerial surveys, the mountain goat population
remained relatively stable from 1968 to 1981 and
then steaddly increased through 1992 (Fig. 2). This
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Figure 2. Kenai Peninsula mountain goat population, 1968-1993.
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technique has been used fo identify long term
popidation trends as was noted with almast a thres
fold incressa in tha Kenai gosl population,
However, some limiations wene noted: dopending
on the number of annual surveys compleled, there
may be a lag in recognizing population changes,
localized increases and daclines weane not readily
evidont since all survey information was combined,

As the mountain goat population size increased
under our management system, population
objectves were revised upward in 19889
{Holdermann 1980) and again in 1993 (Del Frate
1892h). The currant population sstimate is 4,500
1o 5,800 goats.

Trend area survey resulis during the ponod
1868-1887 indicated kids:100 older goats and
parcent kids observed ranged from 200900 to
44100 amd 17 6 31%. respechvely. Fid
parcentage during annual surveys in the Wesl
Shope and Biving Sound regions declined gradually
in 2 of 3 trend areas duning the last decade (Del
Frate 1992h)

Harvest rates for Indvidual count areas wans
increased frem 5% to 7% of lotal countable goats
bo try to stabiize goat numbers within managemaent
objectives. Additional increases in quotas may be
necessany if the harvest rate of 7% s inadequale,

DISCUSSION

The onginal permil system was instituted 1o
disperse hunting pressure, limit hanests i highly
accessible areas. and maintain hunter apportunity
(Sprakor 1981, 1983). Afer the 1984 season,
Spraker (1986) recommended "adjusting” the
parmil allecation lo mael the increasing population,
Smith (1584) suggested that a population tracking
sirategy (Caughley 1877) was advantageous for
mountain goal managemaent, Since then, harvest
has been based on predelermined population
objectves and adjusted for lopg term
anvironmental trends. Parameters such as sex
ratio in the harvest and mountain goal distribution
have bean included (Hokdermann 1988).

The drawing pormit systom was iniGated in
1882 when we realized the regisiration permit
wystem Tailed to prowde the necessary safeguands
1o controd hunting effort and to prevent overhanest
Localized ovarharvest problems generally occurred
in areas with good access, Using drawing permits,
huni areas with as few as 30 goals could be
opanad. In addition, hunlers could be distibated
miore evenly across e Peninsula and the “gold
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rush” style of hunting would be aliminated.

Success rates for drawing permil huniers
differed substantially between years, For example,
hunt area 338 havests have varied from 1-8 goals
annually with success rales of 10% o 100%,
Regstrabon hunts were allowed only when hansest
numbers were below quotas. By combining both
drawing and permil sysiems we can
maximize hunter opporiunity and achieve hanvest
objectives while prolecting smaller subpopulations
of goats. Where there are small populalions of
goats or good Access we Can only issué drawing
permits since the possibiity of overharvest is high,
Annual adjustments in the number of parmits
issued often were necessary fo adjust for the
desired harvest, By comparison, areas with
moderate to difficull access have been managed
wall using registration permits. If an aroa had a
high probabilty of overharvest, a regisiration season
wirs nof aulhoized regardiess of surplus goats.

Weather also is a facior thal affects in-season
managament by aflecting hunter success rates
Extonded pariods of paof weather provent hunters
fram iraveling to hunt areas or reaching goals in
difficull terrain. Drawing permit systems genorally
cannot be ad|usted for unpredictable and vanable
harves! rates. The addtion of the regmsiration
permil system allows in-season adjustments 1o
cnabie the Department fo achieve harnest
objectives.

Swveral condiions of the penmils allow persenal

contact between the Department and hunters.
Informialion on animal condilion, age, and séx, as

well a5 mathods of transportation, and success
rales allowed us to gain insighl concerning the
rosults of our management program, We provided
g handout fo hunlers describing the life history of
poats, how fo dentify billies in the field and specific
maps showing the description of hunt areas.

CONCLUSIONS AND MANAGEMENT
IMPLICATIONS

Thera are saveral benafs associated with tho
currant mountaén goal managemant systom on tho
Kenal Peninsula. Each type of permil allows for
specific objectves to be met while stll manlaming
hunter opportunity and protecting wildlife resources.
However, manpower for data entry and analysis
increases with in-season management. In areas
where unlimited participation hunis are no longer
viable, a dual permit syslem may be applscatils

Since the baginning of tha harves! racking



strategy on the Kenai Peninsula the mountain goat
population has expedenced continuous growth. The
decine in the proportion of kids may be an
indication that the Kenal Peninsula goat population
is nearng carrying capacity. Declining habitat
conditions may reduce the productivity of female
poats (Adams and Bailey 1982) or perhaps density
dependant reduclions may be occurnng (Swenson
1885). Both theones need further investigation on
the Kenal

Weathar patterns genarally have been
moderate to mid with only a few exceptions. Poor
winler condiions have been reparted 3 times since
1978 (Nichols 19800, Del Frate and Speaker 1981,
Del Frate 1992¢). If the Departmant suspects high
overwinter mortality, aliocation of permils can bo
adjusted 1o account for winler sevority. Lale July
surveys may confirm suspicions and we can further
adjust regstration permil allocations.

The addiion of a registrabon permil funt
system thal follows the drawing systemi & not
without s faults This type of In-season
management i iabor intensive. Personnel need (o
be available to Bsue pormits on demand as well as
check huniers in and out of hunls. Since the
number of regsiration permits are unlimited,
access becomes critical to whether or not an area
should be opaned. Areas wilth good access
slimulate inferest In some hunters who would
otherwise not attempt o hunt goals, In some areas
on the Kenasi waell over 100 permits have béen
maved in less than 5 days.

Smith [1584) suggested thal mountain goal
populations followed “boom or bust” cycles based
on exfended penods of moderate or severe winlerns
Mountain goal management on  the Kena
Peninsula recognzes the potential for thesa cyclas.
We can take advantage of the “booms™ by
increasing hunter participation and harvesting
addéional animals. In the evenl of a "bust” we can
prodect the remaining animals through conservativa
pllecation of permits. If necessary, individual hunt
areas can be closed untl populations sufficiently
recovar. The Keys to the succaess of this program
are the manager's warking knowledge of mountain
goat hiology and hunter demographics.

This systerm of mountain goat harvesi
management developed on the Kenal Peninsuls
may have application elsewhere, Advaniages ara:
(1) effacive despersal of hunting affort by allocation
of parmits by hunt areas; (2) reduction in the sk of
localirod overhanest in arcas with casy access; (3)
specific hunt area objectives, and (4} long term use
of trend areas  facditates assesament of hunting
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and emvironmental effects an mountain goats.
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