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k; Abstract

Legislation enacted in 1980 by the US
Congress broadly defined management objec-
tives for the newly established Kenai National
Wildlife Refuge (KNWR), formerly the Kenai
Mational Mooss Range, and ordered that a com-
prehensive planning effort be undertaken for the
Refuge, Becanse wolves are prominent carni-
vores that have been hunted in the KNWR only
since 1974, wolf harvest characteristics are ger-
mane to planning efforts by the US Fish and
wildlife Service (USF&WS) and the Alaska
Department of Fish and Game (ADF&G). Wolf
harvest on the KMWER incressed steadily be-
tween the first trophy hunting season in 1974/73
and the 1979%%0 hunting and trapping season.
Although “land-and-shoot™ harvest of wolves
has sporadically been high on the KNWR, the
principal method used appears to be snaring.
The proportion of radio-collared wolves har-
vested on a study area on the northemn half of
the KNWE increased between 1976 and 1981;
39% of those available were killed in 1980/81.
Preliminary analysis of data from the study area
suggests that harvests by humans cxceeding
25% of the early winter wolf population would
produce a decline in numbers the following
year; harvests of this magnitude occurmed on the
study area in 197980 and 1980V81. Woll man-
agement objectives and actions by USF&WS
and ADF&G are reviewed and a suggestion
made that wolf management be incorporated
intor inter-agency planning efforts and imegrated
with management of habitat and other species in
this ecosystem.

2. Introduction

The Kenai Peninsula. a 26 000 km?
land mass connected by a nammow isthmus to the
mainland in south-central Alaska, has been fa-
mous for decades as a major arca for trophy
hunting of big game. Moose (Alces alces) arc
prominent in the natural history of the region,
The area has =een intensive human use since the
Kenai gold rush in 1895 and 1896 (Peterson and
Woolington 1982), and continues 1o receive

*This paper is based in part on research funded by the
US Fish and Wildl. Serv.

% -

heavy recreational use, including hunting #nd
trapping, because of its close proximity to half
of Alaska’s human population.

The Kenai National Wildlife Refuge
(KNWR), formerly Kenai National Moose
Range, covers 6910 km® on the western half of
the peninsula. In 1976 the US Fish and Wildlife
Service (USF&WS), which is responsible for
managing the refuge, and the Alaska Depart-
ment of Fish and Game (ADF&G) initiated a
co-operative predator-prey study of wolves
(Canis lupus), bears (primarily Ursus american-
us), and moose. Studies of wolfl ecology and
wall-moose relationships were conducted from
1976 o the present. Our study area on the
northern half of the KNWER covered approx-
imately 3700 km®. In the latc 19705 this region
supported about 1 moose/km? and 1 wolf?-

60 km* (Bailey 1978, Peterson and Woolington
[0952).

Human use carly in this century had a
great effect on many wildlife species on the
Kenai Peninsula. Commercial hunting and a
aeneral disregard for the minimal game laws
that existed led to reductions in moose and Dall
sheep (Ovis dalli) populations (Smudley 1912)
and disappearance of caribou (Rangifer tarandus
granii) (Davis and Franzmann 1979). There are
many references to the widespread use of
poison to reduce carnivores; this was considercd
instrumental in the elimination of wolves from
this large land mass by about 1915 (Peterson
and Woolington 1982). Moose, on the other
hand, eventually benefited from extensive fires
that veeurred during the gold mining cra and
populations reached high densities in parts of
the western Kenai Peninsula by the 1920s,

The significance of the low-lying west-
erm half of the peninsula as moose habitat was
widely recognized by the 1920s and 1930s. This
factor, together with concern for Dall sheep in
the adjacent mountains, led o the creation of
the Kenai Mational Moose Range by Executive
Order of the President in 1941 .. “for the pur-
pose of protecting the natwral breeding and
fecding range of the giant Kenai monss. .7
{Bailey 1978). A 1230 km® fire in 1947 created
optimurn moose habital and led o peak moose
populations in this area in the 1950s and early
1960s (LeResche er al. 1974). However, in the

early 197(0s a series of severe winters, logather
with declining habitat, reduced moose on the
KMWR to approximately their pre-1947 burn
density (Oldemeyer et al. 1977, Bailey and
Bangs 1980).

From 1915 to about 1960 there was no
evidence of a reproducing wolf population any-
where on the Kenai Peninsula, and for some of
this period wolf populations on the adjacent
mainland were locally reduced by federal wolf
control programs (Peterson and Woolington
1982). Reports of single wolves in the late
19505 and the sighting of one woll by an
ADF&G biologist in 1961 led to the closure of
the. Kenai Peninsula to all taking of wolves, a
restriction that remained in effect until 1974.

In this paper we shall review Kenai
woll management and harvest patterns since
1974, especially on the KNWE. Management
objectives of such agencies as ADF&G and
USF&EWS will be discussed. We hope this will
provide background and a commeon basis for fu-
ture discussion of Kenai wolf management. an
undoubtedly controversial issue. Where applic-
able, we shall provide pertinent data and con-
clugioms resulting from our recent wolf research

on the KNWR {Peterson and Woolington 1982),

3. Wildlife administration relating to

wolves

Since 1960, management of resident
wildlife has been the responsibility of the State
of Alaska, with regulations set by the Alaska
Board of Game, appointed by the Governor.
The Board acts annually on recommendations
reccived from the ADF&G, USFEWS, special
interest groups, and the general public. Hunting
seasons and bag limits for hunters and trappers
usuwally follow closely the recommendations of
the ADF&G. Becausc the USF&EWS regulates
access and uses of Refuge lands, it can issue
more restrictive special regulations affecting
hunting and trapping on Refuges.'

"The court decisions regarding Federal/State jurisdic-

ticn wver wolves and other resident wildlife (see Har-
boy and Dean, this publication) were not intended to
apply to Mational Parks and National Wildlife Re-
fuges, many of which have specific Congressionally
mandated objectives for restdent wildlife species, as
stated in the 1980 Alaska Mational Interest [ands and
Conscrvation .&.ﬁo . H

i ]

may be protected by copyright

ferw. (Title 17 US. Code)



R I B BN O GEE G G G G G G G G G e e e e e

In preliminary wildlife management
plans isseed by ADF&G in 1976, the recrea-
tional poteniial of wolf harvests on the Kenai
was sticssed. The Kenai Peninsula was the oaly
large arca in Alaska where the primary objec-
tive was to “provide the greatest opportunity to
participale in hunting and trapping of wolves™,
an objective that emphasizes the reereational
value of this wolf population rather than the
sustaining of a maximum yield of wolves. The
main objective for most of Alaska is “optimum
harvest™, which “cmphasizes the yield of an-
imals for human use™, including both predator
and prey. In some arcas of Alaska wolf control
mecasurss have been comsadersd necessary in
order 10 maintsin or increase harvestable prey
populations (Harbo and Dean . this publication).
Presumably, recreational harvest of wolves
would control short-term wolf incrcases and re-
duce potential management problems caused by
peak wolf populations. ADF&G and the Board
of Game both consider wolf control to be a
valid management action in specific instances to
promote increases in game populations, but in-
tentional wolf control is limited to cases where
“substantial data™ justify the action and “only
afier it has been shown that public hunting and
management 2oals” (Preliminery Wildlife Man-
agement Plan 1976, ADF&G).

The Management Plan statcs that as the
hunting of wolves increases on the Kenai, re-
duced seasons and bag limits might be neces-
sary to redoce wolf harvests. The only manage-
ment change implemented by the Board since
1976, however, was an increase from two to
four wolves in the bag limit for hunters, in ac-
cordance with recommendations (Spraker 1980,
Fed. Aid Wildl. Res. Rep.) to reduce woll pop-
ulations and thus, presumably. loss of moose by
predation.

The oaly USF&WS manasement objec-
tives specifically stated for wolves were con-
tzined in Environmental impact Asscssments
writien in 1974 and 1976 (KNWR files), pre-
coding the opening of the KNWR to hunting
and trapping of wolves: the stated intent of the
USF&WS was that human harvest of wolves
should not exceed the level that could be an-
nually replaced. Objectives for the Kenai Ref-

uge were recently re-defined by the Alaska
National Interest I ands Conservation Act’ of
1980. One of the diverse aims of the KNWR is
“to conserve fish and wildlife populations and
habitats in their namral diversity incleding. but
not limited to, moos2, bears, mountain goats,
Dall sheep, wolves and other furbcarers. . .”
The Congress charged the USF&WS with the
responsibility for developing and implementing
a Comprehensive Conservation Plan for new
refieges, and the Kenai Refuge will be the first
o undertake the planning effon.

New management directions for the
KNWR will follow the general philosophy out-
lined in the Congressional legislation that es-
rablished the Refuge. Key concopts implicit in
enabling legislation, and recent dircctions in ref-
uge management. include preservation of the
ecosystem by maintaining a natural diversity of
wildlife species, decreased cmphasis on zame
production, public use consistent with long-term
maintenance of the above values, and high gual-
ity hunting and trapping programs.

4. Kenai wolf research highlights

Wolf research over the past 5 vears has
revealed many characteristics of the wolf pop-
ulation and its interaction with Kenai moosc;
detatled results are w0 be published elsewhere.
The 1976 wolf density in the Kenai smdy arca
on the northern half of the KNWR was rclative-
Iy high for Alaska. at | wolfi60 km”. but not
high in relation to prey biomass (1 wolfr55
moose in midwinter). Peterson and Woolington
(1982) proposed that the wolfl population was at
or near natural saturation density in 1976, On
the study area, packs were initially large, with
an average early winter size of 12 wolves, but
by 1980 had declined to about & walves as
harvesting by man increased. The proporion of
pups in the wolf packs stdicd increased be-
cause average pack size was smaller, but there
was lintle evidence of increased pup moruitment
per pack to compensate for increascd mortality.

"Major federal legislation that formally cstablished
various large tracts of “national interest” lands to be
managed by the US Navonal Park Serviee and the
US Fish and Wildl. Serv.

Predation rates for Kenai wolf packs in
winicT were intermediate I the range of kill
rates observed clsewhere. Wolves killed calves
and adult moose (almost exclusively old cow
moose) in winter and probably relied heavily on
calves in summer (Peterson er al., in prep ).
There were no abundant alt=rative prey spe-
cies. An estimated 8% of the adult moose on
the study area and an average of 13% of calves
in their first year of life were killed by wolves
annually (Peterson et al_, in prep.).

Over a third of the calves killed were in
poor condition, with a bone marrow fat content
of less than 10%. Concurrent studies by Franz-
mnarn e al. (1980) indicased significant predas-
tion o young calves by black bears, accounting
for 40% loss of calves on = study arca that was
burned in 1947. Peterson and Woolingion
(1982) snggested that in view of the marginal
habitat available to moose on most of the study
area (with the exception of 350 km® burned in
1969) the moose population had relatively little
growth potential even if wolf predation could be
reduced.

Hunter harvest of moose on the study
area declined from a peak of about 1100 moosc
in 1971, when cow-mooss honting was allowed,
i about 250 in the lat= 1970k (Spraker 1980,
Fed. Asd Wildl. Res. Rep ). Hunting pressue
on moose (bulls only) continnes w be high and
is largely responsible for a hishly skewed adelt
sex ratio of 15 bulls/100 cows on the northern
portion of the KNWR.

5. Characteristics of Kenai wolfl harvest
Dwring the period of total protection,
the Kenai woll population became rapidly re-
established, and large packs were reported from
all major arcas of the Refuze by the early
1970s. Following 3 years of discussion between
the ADF&G and the USFEWS, 2 wrophy hunt-
ing season was approved by both partics m
1974, permitting a 4-month hunting season with
a limit of 1 wolf’hunter_ In 1975 the Boand
approved the addition of 2 5-month trapping
season with no limit — the same trapping rcgu-
lations that applicd elsewhers in Alaska — but
because the accuracy of wolf population cs-
limates was in question. the USF&WS closed
half of the KNWR to wolf trapping. In 1975,
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however, concurrent with the Initiation of a pre-
dator-prey study sponsored jointly by ADF&G
and USF&WS, both wolf hunting and trapping
were allowed over the entire KNWR except for
the surfaces of two large lakes, which were kept
closed in order to prevent trappers with aircraft
from taking wolves by using a land-and-shoot
technigue. Since 1978 there have been no addi-
tipnal federal special regulations affecting wolf
harvest on the KNWR except for a short-lived
closure in 1979 designed to limit land-and-shoot
harvest of furbearers. The sporadic special regu-
lations issued previously by the USF&WS re-
flect an attempt to control increasing wolf har-
vests on the KNWR. ADF&G recommendations
(Spraker 1980, Fed. Aid Wildl. Res. Rep.), on
the other hand, have called for increased woll
harvests im the belief that the moosc population
would benefit.

Mortality data for radio-collared wolves
{Table 1) reveal that few wolves die of canses
unrelated to harvest by man, with 88% of all
mortality recorded after the age of 6 months
attributable to human causes. Radio-collared
wolves lived an average of 16 months afler be-
ing collared. Wolves most vulnerable 10 human
harvest were dispersing young adults, which
had a mortality rate of at least 42%. The aver-
age period between dispersal and death was 5
months.

The sample of radio-collared wolves
provided a different picture of the methods vsed
to harvest wolves than did the mandatory
ADF&G reporting forms (Table 2). We tried to
contact personally every individual who killed a
radio-collared wolf, and discussed the circum-
stances of cach kill. Table 2 shows that mast

Table 1 )
Cause of death of radio—collared wolves on the
KNWER study arez, 197680

Cause of
mortality Method N
Human Snared 15
Shot B _Iﬁ
__Trapped 1
Unkoown |
Natural 3
Tatal 16
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Tahle 2
Percentages of wolves taken using different methods
of harvest on the Kenzi Peninsula, Alaska

|

‘Method (%)

Source
of data Ciround

N chooting Trapping Snaring Crher Linknown
ADREG
sealed (%) 27 41 32 24 2 1
Radi-
collured 33 46 3 49 3
wilves (%)

harvested radio-collared wolves were cither shat
or snarcd, and only one (3%) was known (o
have been trapped. We suggest that the disting-
tion between snaring and trapping may not be
reported accurately by individuals registering
wolf hides, Snaring seems o be the principal
method of harvesting Kenal wolves, because
wolves recorded as being shot included those
taken both by land-and-shoot trappers and by
ground-based hunters acting opportunistically.
There is some misunderstanding about
how aircraft may be used in taking wolves in
Alagka. The federal Airbome Hunting Act of
1972 forbids shooting of wildlife from aircrafi,
or herding or harassment of animals with air-
craft, except under special permits issued by
states for ranagement purposcs. ADF&G cwr-
rently issues acrial hunting permits in several
areas where they wish to reduce woll pop-
ulaticms. This is a practice distingt from harvest-
ing by the commonly vsed technigue of land-
and-shoot, which 15 legal under trapping regula-
tions that allow the hunter to spot free-ranging
furbearers from an aireraft, but to shoot only af-
ter landing. A number of individuals in Alaska
are quite proficient at land-and-shoot trapping,
and this technigue has been used with consider-
able success by a fow individuals on the
KNWR. Hunting regulations forbid the shooting
of big game on the “same day airborme™, but
this regulation does not apply to furbearcrs.
Walves and wolverines (Gelo luscus) are classi-
ficd as both big game and furbearers, and while
a licensed hunter must not spot wolves from air-
crall and proceed o land and shoot. a licensed
trapper can do so legally, with no limit on the
number of wolves he may take in this manner,

Table 3
Proportion of aircraft users among “trappers” on the
KNWH

Fegulatory Total po. of Aireraft nsers
year’ permits issued N &
19706-77 24 12 14
197775 Eﬁ 21 4
147875 95 30 1]
197980 97mg 32 x|

*As of February 1920,

Use of aircraft in the Kenai area in-
creased dramatically in the mid-1970s (Federal I
Aviation Administration, pers. comm.) and the )l
proportion of trappers that use aircraft on the
KNWR is about one out of three (Table 3).
There are at least 1200 small privatcly owned .
aircraft within 80 km of the KNWER (FAA rec- '
ords, 1979), mostly in the Anchorage arca

6. Kenai wolf harvest trends
Peninsula-wide wolf harvest reached a
peak in 1978/79 after increasing steadily since
the first hunting season in 197473 The in-
crease in the number of wolves taken on the
KNWR was matched by a similar increasc in
the mortality rates of radio-collared wolves from
human barvest (Table £). In 1980781, 39% of I
the radio-collared wolves available during a
hunting and trapping season were killed.
Although there have been instances of l

high harvests of wolves on the Kenai by land-
and-shoot trappers, the steady incrzase in oial
wolf harvest on the KNWR cannot be attributed -
to increased wse of aireraft. The KNWR exisis
in virtually a semi-urban situation, with 200 000
people living less than an hour’s flight or half-
day's drive away. Increased wolf harvest has
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Table 4
Woll harvest summary, Kesai Peninsula
No. of No. of Proportson Orver
Toeal racdio- radm- oF radio- winer
wolves .3 Toeal Proportion  collared  collared  collared loss im
mken on  Ground wiplves of harvested wolves wolves wolves radio-
Kenai shoot- Trup- Snar- Un- tzken on wolves taken taken avail t=ken per collared
Year Peninsula ingt ping ing (her  knwan ENWR  with aircraft, (%4 per year peT Vear year (%) packs (%)
1974=75 ] 3 | 0 0 2 | 1] - = - s
|975-76 21 9 g 4 1] 1] 4 { - - - ~
1976-T7 12 7 5 ] 0 0 6 ] 0 11 0 26
1977-T8 % 19 6 10 | L] 13 46 3 25 12 ol
19T8-79 35 20 2 9 3 1 2 41 2 7 22 43
1979-80 43 11 I8 13 | 1] L7 14 10 37 n 57
198051 - e 15 ) 13 ) ] 17 0 10 26 39 na
Total 27 — 65 5 3

*As recorded on ADFEG sealing forms.
Finchading all “fand-and-thoot™ harvest
tData availabls for KNWR onaly.

been associated with increased public awarensss
of the presence of wolves, to which the research
effort itself has contributed to some extent.

7. Impact of harvest on the wolf

population

The degree 1o which a wolf population
can compensate for human harvest has been
poorly docemented. Although there is cvidence
that some wolf populations can annually replace
nearly 50% of wtal losses (Mach 1970, Peter-
son and Woolington 1982), the distinction he-
tween mortality from human harvest and total
over-winter loss is often ignored, leading to the
incorrect assertion that wolf populations can
universally maintain pre-harvest densitics at 4
harvest level of 30% (Preliminary Alaska Wild-
life Management Plan 1976, Rearden 1980).
From data on Kenai wolves, we estimated that a
recorded (reported) harvest of 25% would
actually produce 2n average over-winter Joss of
43%. the difference being artributed 1o natural
monality, dispersal loss. and unrcported harvest
of human-caused mortality. From an analysis of
population age structure. observed mortality.
dispersal, and wolf density. we carlier sug-
gested that a recorded human harvest in excess
of 25% of the early winter wolf population
would reduce density the following year, as an-
nual losses could not be replaced by reproduc-

tion. Wolf harvests in 197980 and 1930:8] on
the study area exceeded 25% of the early winter
woll population; preliminary data suggest that
woll density did subsequently decline. Key
characteristics of the Kenal woll population that
might limit the applicability of these figures
other populations are:

1) generally one averzse-sized liter of pups in
each pack cach vear. regardless of pack size:

2) large pack size. averazing 12 wolves m early
winter; for a given himer size. recruitment rate
will be higher for small packs than Jarge packs:
3) wolf density origimally believed to be close
to natural saturation densicy:

4) unreported over-winter loss of 18% due 1o
natural mortality and dispersal.

Additional cmpirical evidence that wolf
populations oftcn cannotl be maintained with
0% overwinter loss is provided by Van Ballen-
berghe f al. (1975). Van Ballenberghe (1981).
and Mech (1977a). Undoubtedly a revicw of all
available data on the subject and futurc rescarch
will allow us to refine our thinking on the sub-
pect of cnitical levels of overwintering wolfl
mortality
8. Concluding remarks
Wolf management on the KNWR will
continug to be controversial because of azen-
cies” differing management ohjectives. Inter-

agency agreement will be facilitated if manage-
ment objectives are clearly stated and, il possi-
ble, jointly proposed. Wolf population re-
sponses reflect to a large extent changes in re-
source levels and characteristics at lower trophic
levels, 25 well a8 human harvest patterns. It is
imperative that wolfl manasement be intcgrated
with management of habitar and prey specics.
especially moose, and that allowable human
harvest be compatible with the long-term goal
of prescrving natural divessity in this
CCOSYSITMm.



