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Introduction







Overview of the Habitat Management Guides Project

Background

Alaska is an immense and bountiful frontier, and until just recently it was
all but inconceivable that we would ever need to worry about its capacity to
sustain the wealth of fish and wildlife resources for which it is renowned.
But the impetus of progress has not abated, and the pressure to develop our
lands and waters intensifies daily. Every year more lands in Alaska are
being proposed for uses other than as wildlife habitat, especially around
cities, towns, and villages. These proposed uses include logging, mining,
hydroelectric projects, agriculture, settlement, geothermal development, and
oil and gas leases, among others. As the number of proposals and plans for
development continues to increase, so does the need to carefully and effi-
ciently evaluate their possible effects upon species and habitats and to
recommend viable managerial options to guarantee that our valuable fish and
wildlife resources and habitats are adequately protected and maintained. By
using appropriate planning and managerial techniques most of the potential
for damage and loss of access for human use can be avoided.

One of the responsibilities of the Alaska Department of Fish and Game
(ADF&G) is to assist land managers by recommending to them the best ways and
means, based upon the best available data, for protecting local fish, wild-
life, and habitats against adverse effects and impacts. Because many pro-
posals and plans for development and land uses require a rapid response from
the department, there may not be enough time for staff to actually study the
specific area in which the proposed development is to occur. However, the
department still needs to accumulate and assess a wide variety of informa-
tion in order to prepare recommendations for managing habitat. Therefore,
the department initiated the Alaska Habitat Management Guides (AHMG) project
to prepare reports of the kinds of information upon which its recommenda-
tions must be founded in order to responsibly and rapidly address land and
water use proposals made by land managers. These guides are a major under-
taking and will be of inestimable value to the state in its efforts to avoid
or mitigate adverse impacts to Alaska's great wealth of fish and wildlife.

Purpose

The Alaska Habitat Management Guides present the best available information
on selected fish and wildlife species: mapping and discussing their
geographical distribution; assessing their relative abundance; describing
their life functions and habitat requirements; identifying the human uses
made of them, including harvest patterns of rural communities; and
describing their role in the state's economy. This 1last kind of
information, because of the variety of values humans place upon fish and
wildlife, is not easily derived. There are, however, several methods to
estimate some of the economic values associated with these resources, and



such estimates have become particularly important in land use planning
because many potentially conflicting uses must be evaluated in economic
terms.

Essential to assessing what might happen to fish and wildlife if their
habitats are altered is information about what effects or impacts are
typically associated with particular kinds of development activities. The
habitat management guides therefore also provide summaries of these known
effects. This information, 1in conjunction with compiled 1life history
information, will allow those concerned to estimate how sensitive a given
species might be to a specific proposed activity - whether or not, and to
what degree the fish and wildlife are liable to be impacted. The guidance
offered (a compilation of existing options for habitat management) is not
site-specific. Rather, it is general information available to those who
seek to avoid adverse impacts without placing undue restraints upon other
land and water uses.

The completed guides coverage of fish and wildlife resources encompasses the
Fish and Game Resource Management Regions established by the Joint Board of
Fisheries and Game (map 1). These regions provide the most inclusive and
consistent format for presenting information about fish and wildlife
resources and relating it to management activities and data collections
efforts within the department.

Applications

The choice of the term "guides" rather than "plans" for the reports is
consistent with the largely advisory role of the department with respect to
land management issues. The guides will provide the department was well as
other state, federal, and private land managers with information necessary
for the development of land and water use plans. Thus, the guides them-
selves are not land management plans and do not provide for the allocation
or enhancement of fish and wildlife. Information included in a guide will
be used by the department's staff in their involvement in the 1land use
planning endeavors of various land managers. For specific land use planning
efforts, the department joins with other agencies to recommend particular
uses of Alaska's lands and waters, as for example in plans by the Department
of Natural Resources (Susitna Area Plan, Tanana Basin Area Plan, Southeast
Tidelands Area Plan). The public, by means of the public review that is an
integral part of land management agencies' planning processes, then has an
opportunity to evaluate any recommendations made by the ADF& that are
incorporated by the land-managing agency.

The guides have been designed to provide users with interrelated subject
areas that can be applied to specific questions regarding habitat manage-
ment. Each type of data will be presented in a separate volume, as
indicated in figure 1. Material from the AHMG database can be used, for
example, to correlate information on species' seasonal and geographic
habitat use with the written and mapped information on known distribution
and abundance. The narratives and maps regarding human uses of fish and
wildlife can be compared with abundance and distribution information to
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obtain an indication of the overall regional patterns of distribution,
abundance, and human use for the species of interest. The specific
information on habitat requirements also will relate directly to the infor-
mation on impacts associated with land and water use. This in turn will
form the basis for the development of habitat management guidance.

An additional purpose of this project is to identify gaps in the information
available on species, human uses, and associated impacts. A particular
species, for example, may be known to use certain habitats during certain
season; yet information on the timing of these use patterns may be inade-
quate. In general, there is little documentation of impacts from land and
water uses on species' habitats and on the human use of those species or on
the economic values associated with the use of fish and wildlife resources.

To maintain their usefulness these habitat management guides are designed to
be periodically updated as new research and habitat management options are
reported to fill data gaps. Users of these guides are advised to consult
with the appropriate species experts and area biologists, however, to check
on the availability of more recent information.

Statewide Volumes

Besides the statewide volume detailing the regional 1life histories and
habitat requirements of selected species of fish and wildlife, three other
reports have been developed as statewide volumes, in which information is
presented for statewide as well as for specific regional concerns. 1) The
statewide volumes on impacts summarize the effects of major types of
development activities and land and water uses of fish and wildlife, their
habitats, and their use by people. The activities discussed are those
actually occurring in the state or expected to occur in the future. This
survey of impacts is founded upon the most recent pertinent literature.
2) The statewide habitat management guidance volume 1is a synthesis of
information regarding habitat management based upon the impacts literature.
The following uses of land and water resources and types of development
occur or are likely to occur in Alaska, and they are, therefore, addressed
in the statewide impacts and/or guidance volumes:

o

0i1 and gas development

Harbors and shoreline structures
Water development

Placer mining

Strip and open pit mining
Underground mining

Seafood processing



° Silviculture and timber processing
° Transportation - road, rail, air
° Transmission corridors

° Grain and hay farming

° Pipelines

° Geothermal energy development

° Red meat and dairy farming

? Settlement

Fire management

° Offshore prospecting and mining
° Commercial fishing

Finally, 3) a statewide economic volume provides an overview of the role of
fish and wildlife resource use in the regional and state economies. Fish
and wildlife are renewable resources whose uses have historically formed the
basis for human economies throughout the state. Although fish and wildlife
use still plays a critical role in economies throughout the state, the
growing complexity of the Alaska economy makes the valuation of these uses
increasingly difficult. The recent growth in the Alaska economy has
resulted in an increasing divergence between market and nonmarket use of the
state's natural resources. This is further compounded by growing
urbanization, which is often centered around a large-scale project in
contrast to more dispersed rural resource utilization.

As the plans for development continue to increase, the need to evaluate the
tradeoffs involved with sometimes competing land uses is necessary. Because
of the wide variety of values (some of which are infinite), the task of
translating the "infinite value" of wild resources into the more restrictive
terms of economic assessment is difficult at best. Its inherent difficulty
is compounded by the circumstance that the data necessary for such an
assessment are, with few exceptions, incomplete or unavailable at the
present time. The economic data on commercial fisheries, for example, are
relatively complete; and in those regions with significant commercial
fisheries the dollar value of the fish resource can be fairly accurately
estimated. For other regions and other resources, however, economic
analysis must remain partial or tentative until a sound database exists.
Continuing effort is being made by the department and by other agencies to
compile such a comprehensive database in order to more accurately describe
the great economic value of fish and wildlife to the people both within and
outside the State of Alaska.



Regional Volumes

Narratives. Regional information on the distribution, abundance, and human
uses of selected fish and wildlife species is available for each region of
the state. The narrative volumes for the Southwest, Southcentral, Arctic,
and Western and Interior regions provide the most current estimates of
species’' distribution and relative abundance and delineate the regional and
subregional patterns, locations, and types of human uses of fish and
wildlife resources. The narrative information for Southeast Alaska is
organized somewhat differently: a brief summary of the distribution and
abundance of selected species is presented within the Alaska Habitat
Management Guide Reference Maps for the Southeast Region, and more detailed
information on the human use of fish and wildlife is available in the
Division of Habitat technical report entitled Human Use and Economic
Overview of Selected Fish and Wildlife in Southeast Alaska.

Regional versions of the final Life History and Habitat Requirements of Fish
and Wildlife volume were released with the publication of each regional
database. Although these volumes contain much of the same information found
in the final report, the compiled volume supercedes each of the earlier
regional volumes.

Western and Interior Regions

Organization and Use of the Guide

Narratives. The statewide life history volume and the guide to the Western
and Interior regions are closely related and interdependent. The first
highlights important aspects of selected species life histories, emphasizing
the interrelationships of the species with their habitats. For many species
the life histories include information for the Western, Interior, and
Arctic, Southwest, and Southcentral regions. The distribution and human use
volume for the Interior and Western regions provides the most current
estimates of species' distribution and relative abundance and delineates the
regional and subregional patterns, locations, and types of human uses of
fish and wildlife resources. This volume provides an understanding of the
importance of fish and wildlife to the people within and outside the Western
and Interior regions.

Because of the wide spectrum of human fish and wildlife, this volume is
divided into four topical categories. These include 1) hunting, 2)
commercial fishing, 3) sportfishing, and 4) subsistence use. For categories
1 through 3, data are presented by selected species, and the information
pertains to the entire region and the specific management areas within the
region, as appropriate. All reports by species are based upon data
collected by the Divisions of Game, Sport Fish, and Commercial Fisheries, as
well as the Commercial Fisheries Entry Commission, the North Pacific



Fisheries Management, the National Marine Fisheries Service, and the
International Pacific Halibut Commission.

For the fourth category of human use information, the Western and Interior
regions have been discussed separately to portray patterns of subsistence
use of local fish and wildlife resources. The patterns of use described in
these narratives are based primarily upon community studies coordinated by
the Division of Subsistence, with additional source materials from other
anthropological studies on the history and patterns of activity in the
subregions.

Maps. A major portion of the guides project in the Western and Interior
regions was committed to the production of updated fish and wildlife maps at
two scales of resolution. Species distributions and human use were mapped
at a reference scale of 1:250,000 and then were mapped at the index scale of
1:1,000,000 for most subjects. Some reference maps for marine species were
actually prepared at the 1:1,000,000-scale because that is the most appro-
priate scale to portray the level of detail of data on those species
distributions. Reference maps are being reproduced as blue-line copies
compiled in catalogues that are available at ADF&G offices of the region.
Additional copies will be available for other users, at cost of reproduc-
tion, from our contract vendor. These maps can quite easily be updated.
The index maps are being printed in color and will be included in atlases
for all regions except Southeast. Habitat management concerns in Southeast
Alaska do not require this resolution of information.

For the Western and Interior regions, there are approximately 945 reference
maps that depict fish and shelifish species distribution, wildlife species
distribution, subsistence, commercial, recreational, and general use of fish
and wildliife.

Species Selection Criteria

Each species covered in the guides was selected because it met the following
criteria: 1) its habitat is representative of some portion of the spectrum
of the habitats in the Western and Interior regions (this criterion ensures
that regional habitats are well represented); 2) it constitutes an important
resource to human users in the region; 3) the species or its habitat is
liable to be adversely affected by present or proposed land or water uses;
and 4) adequate information on its 1ife history, abundance, and distribution
was available.

Based on the above criteria and the prioritized requests of each division,
the species list for the Western and Interior regions was developed to
include 29 individual species, plus species groups, dabbling and diving
ducks (10), and geese (4). The individual species are as follows:
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Belukha whale Arctic char/Dolly Varden Chinook salmon

Bowhead whale Arctic grayling Chum salmon
Pacific walrus Broad whitefish Coho salmon
Polar bear Burbot Pink salmon
Brown bear Humpback whitefish Sockeye salmon
Caribou Lake trout King crab
Dall sheep Least cisco Pacific halibut
Moose Northern pike Saffron cod
Rainbow trout/steelhead Shrimp
Sheefish Tanner crab

Yellowfin sole

Many other species, including but not limited to the following, are also
important to consider when making land or water management decisions or
plans:

Muskox Snowy owl Alaska blackfish
Wolverine Gyr falcon Smelt

Beaver Rough-Tegged hawk Lingcod

Land otter Golden Eagle Hardshell clam
Mink Ribbon seal Starry flounder
Wolf Bearded seal Sand Tance

Lynx Spotted seal Sculpin

Marten Gray whale Capelin

Spruce falcon Seabirds

Peregrine falcon Shorebirds

Loons Grebes

Tundra swan

Limitations of Information

One goal of the guides project is to identify gaps in the documented infor-
mation available when presenting data on species life history and habitat
requirements, species distribution, abundance, and harvest, impacts from
land and water development, and the value of human uses of fish and wild-
life. Specific limitations of information are discussed in the text of each
of the species narratives in each volume. However, major inadequacies in
the database on species are highlighted below so that research on fish and
wildlife resources may be directed toward rectifying them.

Within the Western and Interior regions, insufficiently documented areas for
species include the following:

Mammals/Birds

° Waterfowl habitat preferences and requirements by season and life stage

° Capacity of drainages or other site specific areas to support wildlife
populations
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Inventory of extent and quality of habitat
Minimum usable home range size and optimum habitat characteristics

Distribution and abundance of Dall sheep during winter and the breeding
and lambing periods

Habitat requirements and limiting factors for sheep in Tanana Uplands/-
Yukon

Factors influencing winter survival of younger age classes of sheep
Importance of mineral licks to sheep

Drainage-specific information on the number of hunters, trappers,
effort, and harvest levels for each furbearer and game species

Distribution and abundance of furbearer species
Effects of fire on sheep and caribou range
Recent hunter effort data for nonpermit caribou hunts

Movements, population distribution, food habits and general ecology of
caribou in Western Alaska, the upper Kuskokwim Valley, and portions of
the Western Arctic caribou herd range and the central Yukon River
drainage.

Information specifically applicable to Alaska on the life cycle and
habitat requirements of Pacific salmon, Pacific herring, crabs, and
freshwater fish

Utilization of nearshore habitats by shellfish, groundfish, Pacific
herring, and Pacific salmon during their marine life-stage

The seasonal movements and migrational patterns of salmon, marine fish
and shellfish, and freshwater fish

The overall population size estimate of groundfish species, crab,
shrimp, herring, salmon, and freshwater fish, particularly for the
commercially harvested species where present abundance estimates are
based largely on samples of legal, harvestable individuals; along this
line, almost nothing is known of the magnitude of the coho salmon runs
in the regions

The causes and extent of the natural fluctuations in populations of
groundfish, shellfish, herring, and salmon
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° The determination of the integrity of spawning populations (stocks) and
their 1intraspecies interaction with other populations (i.e., for
herring, crab, shrimp, groundfish, and salmon)

The subject of impacts to fish and wildlife from activities associated with
land and water development is weakly documented in general, but it is
especially lacking in empirical studies on impacts upon nearshore habitats
and the cumulative effects of chronic, low-level impacts. Studies specific
to Alaska are nearly nonexistent.

Finally, with the exception of the data on the commercial fishing indus-
tries, very little information is available regarding the economic value of
fish and wildlife use, especially as regards sport hunting and fishing,
whether guides or not, trapping of both sealed and unsealed species, and the
various nonconsumptive uses of fish and wildlife. This last category
includes such uses as photography, wildlife viewing, and various recre-
ational activities that are not easily quantified.

This regional guide to habitat management is conceived therefore as neces-
sarily incomplete: as new research and habitat management options are
reported, the guide will be periodically updated. Species experts and area
biologists should be contacted regarding the availability of more recent
information.

Overview of the Western and Interior Regions

The Western and Interior regions (map 2) include the Kuskokwim, Kaiyuh, Ray,
White, and Crazy mountains and the southern slopes of the Endicott and
Philip Smith mountains (eastern Brooks Range). A few of the larger river
basins in the regions include the drainages of the Yukon, Andreafsky,
Innoko, Koyukuk, Chandalar, Sheenjek, Porcupine, Tanana, Kantishna, Delta,
Nabesna, Chisana, Fortymile, Kuskokwim, Kwethluk, Aniak, Holitna, Stony,
Big, Kanektok, Arolik, and Goodnews rivers. Marine waters associated with
the regions are comprised of the Kuskokwim, Hazen, Hopper, Kokechik,
Scammon, and Pastol bays and Baird Inlet, and the Bering Sea to the west of
the Yukon-Kuskokwim delta, including Nelson, Nunivak, and St. Matthew
islands.

The biophysical, biotic, and human resources of the region are briefly
summarized below. Readers desiring a more detailed and extensive discussion
of these fharacteristics of the regions should consult the Alaska Regional
Profiles.

1 Arctic Environmental Information and Data Center. N.d. Alaska Regional
profiles: Southwest Region, Yukon Region. Prepared for the Office of the
Governor and Joint Federal/State Land Use Planning Commission.
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The boundaries of the Western and Interior regions.




Biophysical Features

The Yukon-Kuskokwim delta in the Western Region is in the transitional
climatic zone, with a relatively narrow range of seasonal and diurnal
temperatures as compared to the continental climatic zone of the Interior
Region. In the continental climatic zone, temperatures are generally
extreme in both summer and winter, and precipitation and wind are normally
light. Fog, precipitation, and winds frequently occur along the coast of
the Western Region. The weather in the regions is the result of the
interaction among global air movements, land topography, and storms that
move northeast across the Bering Sea and the North Pacific Ocean.

Sea ice formation in the Bering Sea begins in October. The ice pack
persists through May, although the ice begins to melt, break up, and move
northward in April.

The topography of the Western Region is dominated by the Yukon and Kuskokwim
rivers and the marshy alluvial plain known as the Yukon-Kuskokwim delta.
The topography of the Interior Region is also dominated by the Yukon and
Kuskokwim rivers, although there are also extensive upland areas in addition
to broad alluvial lowlands such as the Yukon and Minto flats. Permafrost is
discontinuous throughout the regions. The entire marine area of the Western
Region 1lies within the continental shelf.

Biota

The vegetation of the Western Region is primarily dry alpine tundra, wet
tundra, and moist tundra. These highly varied tundra communities are
comprised of herbaceous sedges, grasses, and low-growing forbs, lichens, and
dwarf shrubs, with a greater percentage of shrubs where soil conditions are
drier. The vegetation of the Interior Region is primarily closed and open
canopied forests comprised of various associations of white spruce, black
spruce, quaking aspen, white birch, balsam poplar, and tamarack trees. The
treeline is at 1,000 ft or 1less along the lower Yukon, at 2,000 ft on
southern slopes of the Brooks Range and northern slopes of the Alaska Range,
and at 2,000 to 3,500 ft along the Alaska-Yukon border. Low and tall shrub
communities comprised primarily of willow, alder, and shrub birch occur on
floodplains, lowland boggy areas, and mountain slopes in both regions.
Aquatic herbaceous communities are prevalent in lake-dotted wet tundra
areas.

The variety of habitats in the Western and Interior regions support harvest-
able populations of caribou, moose, Dall sheep, brown and black bears,
furbearers, waterfowl, small game such as ptarmigan and grouse, Pacific
walrus, ringed, spotted, and bearded seal, belukha whale, and a wide variety
of fish, including salmon, whitefish, northern pike, arctic grayling, char,
herring, and Pacific halibut, to name a few.
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Humén Activities in the Regions

Many human activities in the Western and Interior regions revolve around the
subsistence, recreational, and commercial uses of fish and wildlife. Com-
mercial fishing, trapping, reindeer herding, guided hunting and fishing
trips, fur tanning and sewing, and seafood processing are important segments
of the local economics.

Service-related businesses and government provide the primary sources of
wage employment in both regions. Fairbanks, McGrath, and Bethel are the
employment centers of the area.
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Belukha Whale Distribution and Abundance
Western Region

REGIONWIDE INFORMATION

Information is organized and presented for the entire Western Region
rather than by game management unit (GMU) because the data are not
available by GMU.

A.

Regional Distribution

Belukhas in Alaska comprise two stocks: the Gulf of Alaska stock
and the Bering-Chukchi stock. Only whales of the latter stock
occur in the Western Region (Seaman and Burns 1981).

Belukhas are present from spring through autumn along the coast
from northern Kuskokwim Bay to the mouths of the Yukon River
(ibid.). The earliest reported sighting along the coast was on
20 May 1978 near Cape Romanzoff; the latest was in mid November at
Hooper Bay; and the largest was of over 100 whales in July 1981
off the mouths of the Yukon River (Frost et al. 1982). "Belukhas
are often sighted and occasionally hunted by residents of Kipnuk,
Toksook Bay, Tanunak, and Hooper Bay, where they are apparently
more common in spring and autumn than in mid summer" (Seaman and
Burns  1981). In recent years, belukhas have only occasionally
been seen in Kuskokwim Bay, primarily near Quinhagak in summer
(Frost et al. 1982). Although belukhas are present around Nunivak
Island in the ice-free months, seasonal use patterns are unclear.
As the abundance of schooling fishes declines in coastal areas in
autumn, most belukhas move offshore. Depending on the extent of
the winter ice, much of the Bering-Chukchi stock of belukhas
winters in the Western Region in the ice fringe (Harrison and Hall
1978, Seaman and Burns 1981). In March and April, belukhas are
widely distributed as they begin to move coastward or north in
shore leads.

Areas Used Seasonally and for Life Functions

For more specific distribution information, see the printed
1:1,000,000-scale Atlas that accompanies the Alaska Habitat
Management Guide for the Interior and Western regions and the
1:250,000-scale reference maps located in ADF&G area offices. The
following categories have been used to describe belukha distribu-
tion:

°  Known movements associated with feeding

© Known major concentration areas

Factors Affecting Distribution

Although belukhas have occasionally been recorded outside their
present range, there 1is no evidence that belukhas were ever
abundant south of it (Lowry 1985). Predation by sharks
(Chondrichthyes) and killer whales (Orcinus orca) and competition
for food may be important factors in determining their southern
limit (Sergeant 1978). Distribution of belukhas in Alaska is
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probably most affected by sea ice conditions and the distribution
of prey (Lowry 1985). (For more details, see the belukha whale
Life History and Habitat Requirements narrative.)

D. Movements Between Areas
See section A. above.

E. Population Size Estimation
Although records of belukha sightings are numerous, no comprehen-
sive surveys have been undertaken to estimate the abundance of the
Bering-Chukchi stock. Population estimation is complicated by the
whales' large and seasonally variable range, the unknown degree of
interchange of animals between summering areas, the dark and
therefore inconspicuous color of Jjuveniles, and the belukhas'
habitat, which is usually either among ice floes or in turbid
estuarine areas (ibid.). Most reliable estimates are from aerial
surveys with assumed correction factors for unseen animals (Lowry
et al. 1982). Current population estimates assume a limited
interchange of animals between summering areas (Lowry 1985).
Although soume belukhas are thought to summer along the ice edge,
little information is available with which to estimate their
numbers; consequently, current population estimates can be
considerea conservative (ibid.).

F. Regional Abundance
Belukhas of the Bering-Chukchi stock migrate in and out of the
Western Region at an unknown rate; a population estimate for the
Western Region, therefore, is not possible or sensible. The
minimum number of belukhas in the Bering-Chukchi stock is
estimated tu be 15,000 to 18,000 animals (Lowry 1985). Burns and
Seaman (1985) estimate the western arctic belukha population,
including animals in Soviet waters, to be in excess of 25,000
animals.

G. Historic Abundance
No estimates of former population abundance were found, although
in the early to mid 1900's belukhas were reportedly more common
near Quinhagak, Goodnews Bay, and Jacksmith Bay than they are now
(Frost et al. 1982). Harvests were estimated to have been higher
then alsu (Lowry 1985). It seems unlikely that population numbers
have changed much from historic levels.
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Bowhead Whale Distribution and Abundance
Western Region

REGIONWIDE INFORMATION

Bowheads in Alaska belong to the Western Arctic stock, which

occurs in the Bering, Chukchi, and Beaufort seas. Information is

presented for the entire western arctic stock rather than by game

management unit because of the data available. For a more

complete account of bowhead whale distribution and abundance, see

that narrative in volume 2 of the Alaska Habitat Management Guide

for the Arctic Region.

A. Regional Distribution
Bowheads probably occur in the Western Region only in winter
(December-February). Most of the western arctic stock is
thought to winter in polynyas south and west of St. Lawrence
and St. Matthew islands and in the ice front, which, in years
of extensive ice coverage, may extend as far south as the
Pribilof Islands area (Braham et al. 1980, Brueggeman 1982).
A portion of the population winters west of St. Lawrence
Island in the Gulf of Anadyr, but the number is unknown.
Although some bowheads remained in the Bering Sea during
ice-free months as late as the late 1800's and early 1900's,
recent surveys indicate that few, if any, do so now
(Bockstoce and Botkin 1980, Dahlheim et al. 1980).

B. Areas Used Seasonally and for Life Functions
No maps have been produced for bowhead whales in the Western
Region because data are insufficient.

C. Factors Affecting Distribution
Bowhead whales apparently migrate in response to changes in
ice conditions, moving north (out of the Western Region and
into the Arctic Region) as leads open in the spring and south
before freeze-up (Lowry et al. 1978, Ljungblad et al. 1985).
Distribution of prey may determine whale distribution in
summer (Wursig 1985). Although bowhead behavior and distri-
bution have been shown to change in response to various types
of human-caused disturbance (Reeves et al. 1984, Richardson
et al. 1985), there 1is now very 1little human-caused
disturbance in the Western Region; it is therefore probably
not an important factor affecting current bowhead distribu-
tion in that region. (See the Impacts of Land and Water Use
volume of this series for additional information regarding
impacts.) When whaling began in the Bering sea in the mid
1800's, at least some bowheads summered in the Bering Sea;
whalers then took more and more whales, and now most of the
remaining population summers in the Canadian Beaufort Sea
(Bockstoce and Botkin 1980). Nearly a century after the last
major whaling efforts, the distribution of bowhead whales
continues to be affected by historical whaling patterns
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(ibid). (For more information, see the bowhead whale Life
History and Habitat Requirements narrative in volume 1.)
Movements Between Areas
Factors affecting movements between winter and summer areas
are not known, but distributions of ice and food probably
have some influence. In spring, bowheads move through the
Strait of Anadyr and past the west end of St. Lawrence
Island; some travel close to shore, and another group
migrates farther offshore (Braham et al. 1980). A few whales
pass around the east end of the island, although this does
not appear to be as important a migration route (ibid.).
Migration may occur in three or four waves segregated by age
and sex, with younger individuals in the first waves and
large males and females with calves in the 1last waves
(ibid.). Waves may also be a result of the periodic opening
and closing of the migration pathway (the ice leads)(Braham
and Krogman 1977, Ljungblad et al. 1985). (See the bowhead
whale Life History and Habitat Requirements narrative in
volume 1 for more information, including autumn migration.)
Population Size Estimation
Estimates of present abundance of bowheads are based on
counts of animals passing Point Barrow during spring
migration. Counts have been conducted since 1978 on the
shore-fast ice near Barrow. The technique assumes 1) that
most of the population passes Point Barrow during the
observation period; 2) that most of the whales passing the
observation post are seen, recorded accurately, and not
duplicated; and 3) that the number of whales passing the post
during periods of poor visibility can be estimated accurately
from the number of animals passing just before and after that
period (Braham 1982, Krogman 1982, Zeh et al. 1985).
Censusing procedures are continually being refined and
?ssumpiions tested to increase the accuracy of the estimates
ibid.).
Regional Abundance
Bowheads of the western arctic stock migrate in and out of
the Western Region, and the proportion of the population in
the region at any given time is not known; therefore, a
population estimate for the Western Region alone 1is not
possible. The current best estimate of bowhead numbers in
the western arctic stock is 4,417 (95% Confidence Interval
2,613-6,221) (IWC in press). The estimated number of bowhead
whales has increased since 1978, most likely due to increased
census effort and improved techniques. The western arctic
stock is probably increasing, but current information does
not allow calculation of the rate of increase (Breiwick et
al. 1984). The western arctic stock is the largest remaining
stock of bowheads in the world (Braham 1982).
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G. Historic Abundance

Breiwick et al. (1984), using estimates of removals, the
range of estimates for the current pepulation, mortality
rates of 0.04-0.08, and recruitment rates of 0.01-0.05,
estimated the western arctic bowhead stock to have been
14,000 to 26,000 whales before commercial whaling began in
1848. Commercial whalers killed approximately 19,000 to
21,000 whales during the period 1848-1915 (Bockstoce and
Botkin 1980). Eberhardt and Breiwick (1980) estimated that
the minimum population size, which occurred in about 1912,
was not less than 600 whales.
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Pacific Walrus Distribution and Abundanrce
Western Region

REGIONWIDE INFORMATION

Data are presented for the whole population of Pacific walrus rather
than by game management unit (GMU) or region, because of the available
information.

A.

Regional Distribution

During winter, Pacific walruses are concentrated in two main
breeding areas of the Bering Sea, one southwest of St. Lawrence
Island and the other in northern Bristol Bay and outer Kuskokwim
Bay (Fay 1982, Fay et al. 1984). From late March to June, as the
pack ice recedes, the population divides into summering groups.
Groups consisting almost entirely of males move into the Bristol
Bay area, northern Alaska Peninsula, St. Matthew, Hall, Punuk, and
Diomede islands, and several haulouts in Anadyr Gulf (ibid.).
Other groups, consisting mostly of adult females, immature
animals, and a few adult males move northward into the Chukchi
Sea, where they summer along the southern edge of the ice near the
Siberian and Alaskan coasts and occasionally as far north as
75° N. In October and November, the northern summering groups
swim southward, usually ahead of the advancing ice, joining adult
males moving north to terrestrial haulouts in the Bering Strait
region (ibid.). By December and January, walruses again
concentrate in the two main breeding areas (ibid.). (See section
D. Movements Between Areas for more details.)

Areas Used Seasonally and for Life Functions

For more information concerning seasonal and 1life function use
areas, see the 1:250,000-scale reference maps, located in ADF&G
area offices, and the 1:1,000,000-scale maps in the Atlas to the
guide for the Western and Interior regions. The following cate-
gories have been used to describe walrus distribution:

° Known haulout concentration areas

Known migration patterns

Factors Affecting Distribution

In Alaska, two main factors affecting the distribution of walruses
are water depth and the characteristics of sea ice (Lowry 1985).
Walruses are primarily benthic feeders and, in the Bering-Chukchi
region, seldom remain in water too deep for efficient feeding;
they are rarely seen in water deeper than 100 m (ibid.). When the
summer pack ice edge is over the deep water of the continental
slope and the sea bed is not accessible to the benthic-feeding
walruses, many animals may use terrestrial haulouts such as Cape
Lisburne and Wrangel Island (Fay 1982). During much of the year,
walruses are found in association with sea ice but are generally
not found in areas where thick ice covers more than 80% of the sea
surface (ibid.). The distribution of Pacific walruses has changed

©
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as their numbers have changed in response to exploitation and

recovery (table 1, Fay et al. 1984). Disturbance by humans can

affect distribution: increased vehicle traffic has apparently
caused abandonment of a traditional terrestrial haulout in the

Gulf of Anadyr (ibid.); the Pribilof Islands haulout areas have

never been reoccupied following extirpation of the walrus herds by

commercial hunters; and King Island, although not used as a

haulout when the village on the island was inhabited, was used by

thousands of walruses in summer (Frost et al. 1982) until
increasing disturbance caused them to again abandon the island

(Nelson, pers. comm.). (See the Life History and Habitat

Requirements narrative in volume 1 of the guide for the Arctic

Region for more information.)

Movements Between Areas

Fay's (1982, Fay et al. 1984) summarizations of walrus distribu-

tion by month are the basis of the following section.

1. January. Because of the Tlack of daylight and storms. few

ata are available for this month except from inhabitants of
Diomede, St. Lawrence, and Nunivak islands and from an aerial
survey of the Bristol Bay area. Most of the reported
walruses from near the islands are subadult and adult males;
the location of females and young is not known for this month
but is assumed to be similar to that of February.

2. February. From aerial surveys and icebreaker cruises, it
appears that animals are regularly clumped in two main areas,
from the St. Lawrence polynya southward and in the area south
of Nunivak Island and Kuskokwim Bay. Adult males and
females, subadults, and young are found in these groups; the
adult ratio is about 1 male to 10 females in areas where
breeding activity has been observed.

3. March. Early in March, distribution is similar to that of
February, with the main breeding herds still in place. Some
animals begin the northward migration by the end of the month
in some years, depending on ice conditions. Fay and Lowry
(1981) found that although breeding activity continued south
of Kuskokwim Bay, over 700 males had moved south into Bristol
Bay in March, a large increase over the two months before.
Small groups of subadult males were found nearer the southern
edge of the pack ice.

4. April. Although two main groups are still distinguishable in
April, the northward migration is clearly underway, and the
two groups appear to spread and merge to a greater extent.
Animals wintering near St. Lawrence begin to move north by
the thousands through Anadyr Strait, between Gambell and Cape
Chaplin, and females and young from the southern group move
north around Nunivak Island. Adult and subadult males,
presumably from the southern wintering group, congregate at
terrestrial haulouts in the Bristol Bay area.

5. May. Females and young from the St. Lawrence wintering group
continue passing through Bering Strait and appear to concen-
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Table 1. Use by Walruses of Haulout Areas on Alaskan Shores of the Northern
Bering Sea and Chukchi Sea in the Present Century

Haulout 1920's 1930's 1940's 1950's 1960's 1970-80's
Egg Is. Unk. Unk. Unk. None None Irreg.
Besboro Is. Unk. Unk. Unk. None Irreg. Irreg.
Cape Darby Unk. Unk. Unk. Unk. None Irreg.
Sledge Is. Irreg. Irreg. None None None Irreg.
Punuk Is.

(summer) Irreg. Irreq. Irreg. Irreg. None Reg.

(fal1) None Irreg. Irreg. Reg. Reg. Reg.
St. Lawrence Is.
Kialegak Pt. None None None None None Irreg.
N.E. Cape None None None None None Irreg.
Salghat Irreg. Irreg. None None None Irreg.
C. Chibukak Irreg. Irreg. None Irreg. Reg. Reg.
King Is. Unk. Unk. Unk. None None Irreg.
Little Diomede Unk. Irreg. None None Reg. Reg.
Cape Thompson  Unk. Irreq. Unk. None None None
Pt. Hope Unk. Irreg. Unk. None None None
Cape Lisburne Unk. Irreg. Irreg. None None Irreg.

Source: Fay et al. 1984,
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10.

trate along the Alaskan Chukchi Sea coast, although data from
the Siberian coast are lacking. Males move only as far as
Anadyr Gulf and the Chirikof Basin, where they congregate on
the remaining ice long after the females and young have
passed. Females from the southern wintering group are still
moving up the eastern side of the Bering Sea to eastern
St. Lawrence Island and Norton Sound. Males still occupy
haulouts in the Bristol Bay area; another smaller group of
males reoccupied the St. Matthew-Hall islands area in 1980,
apparently for the first time in about 50 years.

June. Most females, young, and a few subadult and adult
males have moved through Bering Strait by the end of June.
Animals remaining behind are mainly adult males that summer
principally in Anadyr Gulf, Bristol Bay (mainly in the Walrus
Islands), eastern Navarin Basin (St. Matthew and Hall
islands), and the Bering Strait area (the Punuk Islands).
Walruses haul out intermittently on these islands during the
summer between long feeding excursions that take them far out
to sea (Fay, pers. comm.). Again, the concentration of
sightings only along the Alaskan Chukchi coast may be due to
a shortage of data from Soviet waters.

July-September. Virtually all female and young walruses are

in the Chukchi Sea by July and remain there until October,
separating into two main summering groups, one from about
170°W to the vicinity of Point Barrow, and the other along
the northern coast of Chukotka to Long Strait and Wrangel
Island. Although many of the animals as far west as Inchoun
and Kolyuchin Bay are males, animals farther west and north
are mostly females and young. Animals remaining in the
Bering Sea and Bristol Bay are virtually all males.

October. Nearly all the animals summering in both the
eastern and western Chukchi Sea converge on the northern
coast of Chukotka in October before moving southeastward into
Bering Strait ahead of the pack ice. The number of males in
Bristol Bay declines and the number on the Punuk Islands
increases as males summering in the Bering Sea move northward
to meet the southward-moving females and young.

November. Overall walrus distribution in November is not

well known, but thousands of walruses continue to haul out on

the Punuk Islands until late November in most years.
December. Very 1little is known of walrus distribution in
December. One cruise found walruses associated with the ice
edge in the Bering Strait-Anadyr Gulf area; females and young
were primarily along the coast, whereas adult males were
found only in the strait between Cape Chaplin and St.
Lawrence Island.

Population Size Estimation
Lowry (1985) reports:

Estimation of the actual abundance of walruses is complicated
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by many factors. The best method presently available is
extrapolation of numbers counted from aircraft flown along
transects over walrus range. Problems encountered include
inaccuracies in the counts by observers, the vast size of the
area to be covered, the unknown number of animals which are
below the surface and therefore not counted, and the tendency
of walruses to be clumped rather than randomly or uniformly
distributed. The problems can, in part, be overcome by
taking aerial photographs of large groups, organizing surveys
properly in relation to known walrus behavior and distribu-
tion, and using statistical techniques for survey design and
analysis . . . . Aerial surveys can and have provided
reasonable estimates of abundance and clear indications of
trends in numbers.
Soviet surveys have resulted in generally lower estimates than
United States surveys. In Soviet surveys, walruses were counted
or photographed along the Siberian coast, and a correction factor
was added for walruses at sea and in American waters. About 60%
of their estimate was based on actual counts from photographs of
large herds on the ice and on terrestrial hauling grounds (Fay et
al. 1984). Although statistical confidence 1limits are not
available for Soviet estimates, techniques remained virtually
unchanged through 1980, allowing more direct comparison of results
from different years.
American estimates are based on strip surveys, which result in
large variability and wide confidence 1limits. Techniques have
changed over the years; some of the increase in population
estimates may be due to change in coverage and refinement of
technique.
Regional Abundance
The Pacific walrus population is being considered as a whole;
regional abundance will be discussed in section II. A. Present
Abundance.

II. PACIFIC WALRUS POPULATION

A.

Present Abundance
Estimates of walrus abundance have changed drastically over the
last 15 years, reflecting rapid growth of the population. The
popuiation was estimated at 101,000 in 1970 and at 136,000 in 1972
(Lowry 1985). Combined results of Soviet and American surveys in
1975 resulted in a mean estimate of 232,000 (Fay et al. 1984).
Preliminary data from a coordinated Soviet-American survey con-
ducted in September 1980 indicate that the population then
numbered 246,000 walruses (Lowry, pers. comm.). Interpretation of
survey data and population estimates are currently being reexam-
ined by statistical experts, and new figures may be available soon
(Lowry, pers. comm.).
Fay et al. (1984) report:
Since the late 1970's, the walruses have shown distinct signs
of decreased fertility, highly variable fecundity, poor

31



recruitment, declining physical condition, change in feeding
habits, increase in average age, and increased natural
mortality, all of which are characteristic of stabilization
or decline (Eberhardt and Siniff 1977). We think that the
population already reached its peak in the late 1970's and
that it is on the way down again at this time. That its
decline already has begun is suggested by the somewhat larger
cohorts of young since the nadir in 1980, by the Eskimos'
reports of increasing fatness, and by an apparently declining
annual mortality on the Punuk Islands. We think that the
population will continue to decline for some years, because
the recruitment still is very low, the catches on both sides
of the Bering Sea are still going up, and many of the adults
are nearing the end of their natural 1life span. The
fecundity rate probably will continue to decrease for some
years yet, for the majority of females are well past their
prime and capable only of producing less, not more, each
year. But calf survival probably will rise markedly and soon
result in substantial increases in recruitment. Meanwhile,
the population will continue in a downward trend until the
new recruits are abundant enough to produce cohorts
sufficiently large to counterbalance the high mortality.
Historic Distribution and Abundance
The Pacific walrus population before the arrival of Europeans in
the Bering Sea must have comprised at least 200,000 animals to
have withstood the harvests that followed (Fay 1957). By the mid
nineteenth century, the large herds of bull walruses that summered
in Bristol Bay and about the Pribilof Islands were nearly
extirpated by hunters for the Russian-American Company; herds on
the ice to the north were probably little affected (ibid.). From
1848 through 1880, Yankee whalers took more and more walruses as
whale populations declined until 1880, when the walrus population
was reduced to about half its former size (Nelson and True 1887).
Yankee whalers directed their hunting mainly toward females and
young in the pack ice north of Bering Strait; hence their harvest
was much more depletive than that of the Russians. “~Whalers
continued to harvest walruses, although at a reduced rate, until
about 1914, when the world market for walrus products collapsed
(Fay et al. 1984). Walruses continued to be harvested by Natives
of both Alaska and Siberia and by "arctic traders" who again
virtually extirpated the southern herds of summering males in the
Bering Sea, reducing the population still further. Walrus numbers
increased to an estimated 250,000 by 1931 (Kibal'chich and Borodin
1982). The poorly regulated Soviet harvest from 1931 through 1956
again resulted in depletion of the walrus herds. Based on harvest
levels, the population may have reached its lowest historical
level in the mid 1950's (Fay 1982). Kleinenberg (1957) noted that
of 33 former coastal concentration areas on the Chukchi Peninsula,
only 3 remained in 1954. The population in 1960 was estimated at
70,000-100,000 (Fay 1982). Soviet walrus harvest from government-
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operated vessels was halted in 1962. The population has probably
been increasing fairly steadily since the early 1960's.
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Polar Bear Distribution and Abundance
Western Region

REGIONWIDE INFORMATION

The information is organized and presented for the Western Alaska

subpopulation rather than by game management unit or region. Based on

tagging study results, morphometrics, and tissue contaminant levels,

Lentfer (1974, 1976) concluded that polar bears in Alaska belong to two

at least partially discrete subpopulations, with the dividing line

extending northwest from about Point Lay. Amstrup (pers. comm.),

basing his conclusion on results of radio-tracking studies and several

more years of tagging data, agrees that there are two populations but

feels the placement of a dividing line is still uncertain.

A. Regional Distribution
Only bears from the western subpopulation occur in the Western
Region. This subpopulation probably ranges from west of Barrow to
Wrangel Island, although its distribution and degree of
interchange with bear populations in Soviet waters is not well
known (Lentfer 1983, Amstrup 1984). In winter, they regularly
range as far as St. Lawrence Island and farther south, dependaing
on the extent of the ice (Fay 1974). In winter, they range
throughout the pack ice fringe and flaw zone; ana during heavy ice
years, when pack ice moves far south of its everage winter extent,
polar bears have been seen near Nunivak and the Pribilof islands
(Lentfer 1982; Patten, pers. comm). During the ice-free season,
polar bears are extremely rare in the Western Region, although
they are occasionally seen. From 11 July through early August
1984, Patten (pers. comm.) reported that five to seven polar
bears, including a female and cub, a three-year-old, and at least
one "large bear" were seen along the coast from Kotlik to Newtok.
Patten (pers. comm.) reported that three bears were seen in summer
near Hazen Bay on the Naskonat Peninsula from 1978 through 1983
and that, during winters in the 1930's, polar bears were common
near Nunivak Island.

B. Areas Used Seasonally and For Life Functions
For more information concerning seasonal and life function use
areas, see the 1:250,000-scale reference maps, located in ADF&G
area offices, and the printed 1:1,000,000-scale Atlas of the
Alaska Habitat Management Guide for the Western and Interior
regions. The following category has been used to describe polar
bear distribution:
° General distribution

C. Factors Affecting Distribution
The distribution and types of ice affect the ability of polar
bears to hunt, the availability of seals, and the movements of
bears (Lentfer 1972). Changes in ocean currents and climate
affect sea ice (Vibe 1967) and therefore the distribution of bears
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(Lentfer 1972). Polar bear seasonal and life function use areas
are primarily determined by sea ice characteristics in conjunction
with ringed seal populations. (See the polar bear Life History
and Habitat Requirements narrative in volume 1, and the Sea Ice
narrative in volume 2 of the Alaska Habitat Management Guide for
the Arctic Region for more information.)
Stirling (1974) stated:
When possible, polar bears remain with the ice because of the
greater accessibility of seals there. With the exception of
females giving birth to cubs, polar bears do not den for the
winter as do grizzly or black bears. Thus, they feed
throughout the year and must, if possible, remain on ice near
their food source.
Sex, age, reproductive status, suitable denning habitat, human
hunting pressure, and habitat alteration all may affect polar bear
distribution (Lentfer 1982, 1983). (See the polar bear Life
History and Habitat Requirements narrative in volume 1 of the
Alaska Habitat Management Guide for the Western and Interior
regions for more detailed information.)
Movements Between Areas
Although previous mark-and-recapture studies yielded data on
fidelity to particular areas in spring, the degree of intermixing
between populations, and several population estimates, they did
not give much information on seasonal movements and migration
patterns; ongoing radio-tracking research should provide a clearer
picture (Lentfer 1983, Amstrup 1984). Lentfer (1972) described
autumn polar bear movements in Alaska:
Polar bears generally first appear along Alaska's north coast
in October, when shore-fast ice enables them to travel from
drifting pack ice to the beach. The first bear sightings are
reported to the east of Point Barrow and then to the
southwest in the same sequence that fast ice forms. Eskimos
indicate that polar bears travel from north to south in the
fall, along the coast between Point Barrow and Cape Lisburne.
Considering the two most productive bear hunting areas along
this section of coast, bears are first taken by Eskimos in
the northernmost Point Franklin area and then 1n the Icy Cape
area to the south. Eskimos also report that, traditionally,
bears are more numerous along the coast in years when winds
from the north and west bring old ice to the coast than in
years when newly frozen ice drifts in. Bailey and Hendee
(1926) verify this and report that in the fall of 1921, old
ice failed to come in and new ice formed for miles out fron
the shore. Consequently, few polar bears were killed between
Barrow ana Point Hope. In the fall of 1967, ADF&G personnel
observed that winds brought more heavy ice than usual, and
there were more bears along the coast than usual.
Bears of the western Alaska subpopulation range from west of
Barrow to the southern edge of the seasonal ice (Lentfer 1982).
Polar beer distribution is poorly known between breakup and
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freeze-up, but bears probably remain near the edge cf the pack ice
and not in the Western Region (Lentfer 1972, Stirling 1974).
Mark-and-recapture studies from 1967 through 1976 indicate limited
interchange between Alaska and the northwest mainland coast of
Canada but not between Alaska and the rest of Canada, Greenland,
or Svalbard (Lentfer 1983). Recovery of marked animals indicates
some tendency for the same bears to occur in the same general area
in late winter and early spring each year (ibid.). The rate of
movement and distances travelled between marking and recovery
sites, as well as the proportion of animals that move to a
different area, are not significantly different for males and
females or adults and subadults (ibid.). Recoveries indicate that
a few marked bears have moved between Alaska and Siberia, but more
work needs to be done in this area (Lentfer 1983, Amstrup 1984).
Population Size Estimation

Four principal sources of information have been used to derive
population estimates for Alaskan polar bears: 1) multi-year mark-
and-recapture data from 1967 through 1976 and from 1980 to the
present; 2) single-season mark-and-recapture estimates that are
available for several years; 3) catch-and-effort records from
aerial trophy hunting; and 4) catch, effort, and aerial
observation records kept in conjunction with mark-and-recapture
work (Amstrup 1984).

Tovey and Scott (1958) were the first to report an estimate of the
Alaskan polar bear population. Their estimate was based on the
number of bears seen in the number of hours of aerial hunting time
reported by aerial trophy hunters in 1956 and 1957, assuming an
average flying speed and observation track width. Other estimates
based on similar catch/effort data share the same potential biases
(Amstrup et al. in press); all bears within the assumed 1/4 mi
track width may not have been seen; search was not random in that
both biologists and trophy hunters tended to concentrate search
time in areas known to have high densities of bears; and much of
the flying time recorded was spent following bear tracks, yielding
higher encounter rates than random searches {ibid.). In spring,
when most hunting and tagging studies were done, bears may be
segregated by age, sex, and reproductive status; no effort was
made to sample all segments of the population (ibid.).

Although estimates based on mark-and-recapture techniques provide
probably the best population estimates of polar bears in Alaska,
many of the assumptions for statistical treatment of the data are
violated (Amstrup et al. in press, DeMaster et al. 1980). Annual
rates of mortality for various age classes &are not well known;
bear movements and the area to which population estimates apply
are not well understood; therefore, random mixing and equal
probability of being marked cannot be assumed. Annual sample
sizes have been small and variable, and variances of resulting
estimates are large (Amstrup et al. in press).

Regional Abundance

See sections II.A. and III.A., below.
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I1.

WESTERN ALASKA SUBPOPULATION

A.

Present Abundance

Hearings on a proposal to waive the moratorium on taking polar
bears imgcsed by the MMPA resulted in several estimates of the
size of Alaskan polar bear populations. The conservative estimate
tfinally adopted was 5,700, with approximately one-third of these
in the northern stock ana two-thirds (3,800) in the western stock
(Schreiner 1979). Amstrup (1984), from earlier work by Eley
(1976) and Amstrup (1981), calculated density figures of 70 km?
per bear sighted in 1976 and 113 km? per bear sighted in 1981.
Although many of the bears of the western subpopulation range into
the Bering and southern Chukchi seas, most do not reside in those
areas year-round and go north with the ice as it recedes in the
spring. The amount of interchange with Soviet populations and the
importance of the Wrangel Island core denning area to the popula-
tion are not known (ibid.). Although it is possible to say that
polar bears occur seasonally in the Chukchi Sea at densities at
least comparable to those estimated for the Beaufort Sea, data are
too few to give a more accurate estimate for the subpopulation
than the ore given in Schreiner (1979). Although Amstrup (1984)
does not refer specifically to the western subpopulation, he
states that the polar bear population in Alaska is about the same
size as it was in the late 1950's and is generally stable.
Historic Distribution and Abundance

Elliott (1898) noted that the last polar bear seen on St. Paul,
Pribilof Islands, was killed in 1848. He visited St. Matthew
Island in August 1874 and reported 250-300 very fat healthy bears
on the island, including females, males, and cubs (ibid.).
Townsend (1887) found four polar bears on Hall Island (just off
St. Matthew Island) in September 1885; his party shot one. Hanna
(1920) visited St. Matthew Island and reported as follows:

Captain Lane told me that bears were tound up until sometime
in the 90's when a party from the revenue cutter Corwin
landed and shot 16. The old trails Elliott mentions are
still plainly seen, worn deep into the tundra. Skulls of
several animals were found, all with bullet holes in them,
and two were preserved. Very probably a few bears still come
down in winter on the ice pack but they have been hunted so
much of late years that they can not be common.

The southern edge of the pack ice usually extends to or past St.
Matthew Island, and recent sightings show that polar bears
probably occur regularly on and around St. Matthew ana Hall
islands: militery personnel saw four in 1943; Burns saw one in
March 1976; and Schliebe, on a cruise in March 1984, saw 30
between St. Matthew and St. Lawrence islands (Schliebe 1983;
Schliebe, pers. comm.). Recent summer expeditions to the island
report nu resident summer population of polar bears, although
bones, trails, and dens can still be seen (ibid.).
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Brown Bear Distribution and Abundance
Western and Interior Regions

REGIONWIDE INFORMATION

The following information will be presented on a regionwide basis, with
area-specific information noted where available. Seven game management
units (GMUs) are contained within the Western and Interior regions:
GMUs 12, 18, 19, 20, 21, 24, and 25 (map 1).

A.

Regional Distribution

Brown bears (Ursus arctos) occur throughout the Western and
Interior regions. The highest densities occur in the mountains,
foothills, and mountain valleys, while lower densities are found
in the forested lowlands (ADF&G 1977). In the Yukon-Kuskokwim
delta, brown bears occur in extremely low densities.

Areas Used Seasonally and for Life Functions

For information concerning areas used seasonally for specific life
functions, see the 1:250,000-scale Reference Maps, available in
ADF&G area offices, and the 1:1,000,000-scale Atlas to the Alaska
Habitat Management Guide for the Western and Interior regions.
Map categories for brown bear are as follows:

General distribution

Known spring concentration areas

Known concentrations along fish streams

Known concentrations in berry areas

Known concentrations associated with mammalian food sources

° Known denning concentration areas

Factors Affecting Densities

The density of brown bears may vary seasonally in any one
locality, depending upon available food sources (ibid.). Brown
bear populations in GMU 18 are much more dependent on salmon than
in the other GMUs in the Interior and Western regions. GMU 18
populations are probably more similar to GMU 17 populations than
to GMU 19 or GMU 21 populations (Machida, pers. comm.). Human
harvest of brown bears can affect the densities of brown bears,
especially on a local scale (Reynolds 1984). In the Brooks Range,
cub deaths caused by adult males has been documented; however, the
affect of these deaths upon overall bear density is not known at
this time (Reynolds 1976, 1980; Reynolds and Hechtel 1982).
Ongoing research in the northcentral Alaska Range may provide
additional information pertaining to cub mortality in that part of
the Interior Region (Reynolds and Hechtel 1984).

Movements and Home Ranges

Studies underway in the northcentral Alaska Range indicate that
home range sizes vary by sex and age of bears. Home ranges of
males were large and included variable habitat from glacial
moraine to the muskeg of the Tanana flats and traversed several
river drainages. Females with young had relatively small home
ranges that tended to be confined to a single river drainage.

© 0 0 o o©
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Frequently, these females were observed close to escape cover,

possibly reflecting the propensity for adult males to stalk and

ki1l offspring of adult females (Reynolds 1980; Reynolds and

Hechtel 1982, 1984). Subadult female home ranges were variable,

and subadult male home ranges were small compared to adult males.

Additional data will have to be collected, however, before these

data can be compared with home ranges from other areas (Reynulds

and Hechtel 1984).

Population Size Estimation

A satisfactory method for determining brown bear densities in the

Western and Interior regions has yet to be developed and tested.

In their studies of brown bears in the northcentral Alaska Range,

Reynolds and Hechtel (1984) made a tentative population estimate

based on the direct count method (Reynoids 1974, 1976; Pearson

1976). This method is best employed in areas that are treeless

and requires at least two years of intensive study to achieve

meaningful results (Reynolds and Hechtel 1984). Miller and

Ballard (1982) developed a density and biomass estimate for brown

bears in the upper Susitna River in the Southcentral Region using

a Peterson (mark-recapture) Index (Ricker 1975) corrected for

biases. Corrections were for female bears with new-born cubs

because they were less 1likely to be captured (marked) and
therefore were underestimated in the population. The ADF&G,

Division of Game, is currently developing additional studies to

attempt to determine brown bear densities and population

estimates.

Regional Abundance

Presently, few data are available describing the densities of

brown bears in the Western and Interior regions.

1. GMU 12. Based on data from a study in another part of the
Alaska Range, the GMU 12 bear density is probably 1
bear/39-52 km2. Given these densities, the GMU 12 brown bear
population is estimated at 430-570 bears (Kelleyhouse 1984).

2. GMU 18. GMU 18 contains approximately 11,000 mi2 of
fair-to-excellent brown bear habitat. Approximately 5,000
mi2 of this habitat 1is 1in the Andreafsky and Chuilinak
mountains and 6,000 mi2 in the Kilbuck Mountains. Based on
density estimates derived from research conducted 1in the
western arctic, interior Alaska, and the Alaska Peninsula in
habitats similar to GMU 18, the overall density of bears in
these two areas is believed to lie between 1 bear/4l km2 and
1 bear/91 km2. Based on these density estimates, GMU 18
contains 300-700 brown bears. The population overall appears
1o Re moderate in density and stable in number (Machida
1984 ).

3. GMU 19. From discussions with hunters and guides and
personal observations, Pegau (1984) believes the brown bear
population to be relatively low in the mostly timbered GMSs
19A and 19D. The population appears to be moderate in GMS
19C and increasing slightly in GMS 19B.
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4, GMU 20. Casual observations and other indices suggest that
in most of GMU 20 the brown bear population is moderate 1in
size and stable (Jennings 1984). Reynolds and Hechtel (1984)
tentatively have estimated the density of brown bears in
their 3,400 kni? study area in the northcentral Alaska Range
(in GMS 20A) to be between 1 bear/53 km2 and 1 bear/35 km2.
The minimum density is an underestimate because it does not
include unmarked bears in the area that were not killed by
hunters or observed during the study. Based on home ranges
and the distribution of marked bears, they believe the
available habitat may support an additional 18-38 bears.
They therefore believe the density is similar to the density
of 1 bear/41 km2 reported by Miller and Ballard (1982) south
of the Alaska Range in the upper Susitna River.

5. GMU 21. Field observations, nuisance reports, hunter
sightings, and pilot observations indicate that the brown
bear population in GMU 21 is of moderate density and appar-
ently stable (Osborne 1984). The average density of brown
bears in GMUs 24, 25, and 26 (GMU 26 is in the Arctic Region)
is about 1 bear/259 km2 (ranging from 1 bear/44 to 777 km2).
In GMU 24, the populations are probably stable or increasing.
In GMU 25, numbers are probably increasing (Reynolds 1984).

G. Historic Densities

Little historic information is available concerning brown bear

densities in the Western and Interior regions. Overall, brown

bears appear to be as numerous as they have been in the past

(ADF&G 1977).
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Caribou Distribution and Abundance
Western and Interior Regions

REGIONWIDE INFORMATION

Information will be organized and presented by individual caribou herds,
because many caribou migrations cross state, regional, and game manage-
ment unit (GMU) boundaries. These political jurisdictions usually exist
simply to expedite administrative enforcement and managerial concerns.
In reality, the biological reason(s) for some management strategies, such
as bag limit and season length, may extend well beyond the boundaries of
a8 jurisdictional unit.

A. Regional Distribution

1.

Chisana Herd. The Chisana Herd (CH) is one of several small

caribou herds utilizing portions of the Interior and Western
regions (see map 1). Skoog (1968) described the approximate
range of the CH to include the area from the Nabesna River
southeastward to the upper White River, extending northeast to
the timbered portions of the upper Tanana River and of the
middle White River. These animals range through the Nutzotir
Mountains and along tributaries of the White and Chisana rivers
(Hemming 1971).

Denali Herd. The Denali Herd (DH) is a relatively small

caribou herd that ranges primarily on the north side of the
Alaska Range in the vicinity of Denali National Park. The
total area utilized by these caribou is approximately 5,000 km?
(1,930 mi2) (Boertje 1981).

Kilbuck-Kuskokwim Mountains Herd. The  Kilbuck-Kuskokwim

mountain range has historically been occupied by both caribou
and reindeer (Patten, in press). Although the herd's range
contains good caribou habitat, very low numbers of caribou are
found in the area (ibid.}. This herd is subject to intense
hunting pressure (ibid.).

Andreafsky Mountains Herd. Very Tlittle 1is known of the

distribution of caribou in the Andreafsky Mountains. Most of
the animals are believed to be feral reindeer from the Stebbins
herd or from Stuart Islaend (Machida, pers. comm.). In aerial
surveys of this area during winter 1981-1982 and spring 1982,
most animals were observed in the vicinity of Needle Mountain
and Iprugalet Mountain on the East Fork of the Andreafsky River
(Dinneford 1983). A 1 April 1983 aerial survey indicated fewer
caribou in this area than the previous year !Machida 1984).
Similar findings were noted during an aerial survey conducted
during March of 1984 {Machida, pers. comm.). Under intense
hunting pressure, it appeared that most of the caribou had
moved eastward into the rugged and almost inaccessible portions
of the Chuilnak and Anvik drainages (Machica 1984). In mcst
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10.

winters, hunters on snowmachines have found caribou in the
uplands near the headwaters of the Andreafsky River, the East
Fork of the Andreafsky River, and Otter Creek (Patten 19854).
Delta Caribou Herd. The Delta Caribou Herd (DCH) (map 2) is
one of several caribou herds (Denali, Delta, Macomb, Big River,
Tonzona, etc.) that range along the northern slopes of the
Alaska Range. This herd occupies a total range containing
about 9,600 km2 (3,700 mi2) between the Nenana River-Parks
Highway-Alaska Railroad on the west and the Delta
River-Richardson Highway on the east (Davis et al. 1985},
Macomb Herd. The Macomb Herd (MH) is a small herd that
occupies the area south of the Tanana River between the Delta
and Robertson rivers (map 2). Most radivtelemetry locations
for caribou from the MH occur on the Macomb Piateau between the
Johnson and Robertson rivers (Johnson 1985).

Yanert Herd. Davis et al. (1982) confirmed the existence of a
distinct herd of several hundred caribou occupying the Yanert
River drainage and adjacent headwaters of the Wood River
(map 2). The Yanert Herd (YH) appeared to exist as a separate
herd, distinct from the Delta Herd, based cn aerial ¢bserva-
tions by ADF&G staff and discussions with Tlocal residents
familiar with that area. Until recently, no interchange of
radio-collared caribou from the YH and DCH had been observed
(ibid.). Davis and Valkenburg (1983) "discussed apparent
differences in calving behavior and calving success (calf
recruitment) for these herds.

Fortymile Herd. The Fortymiie Herd (FH) has experienced major
changes in geographic distribution and significant population
fluctuations over the last hundred years or so. Presently, the
FH occupies much of the area between the Yukon and Tanana
rivers south of the Steese Highway, with occasional use of
portions of the Yukon Territory north of the Ladue River and
south of the Yukon River (map 3).

Beaver Mountains Herd. The Beaver Mountains Herd (BMH)

occupies a small mountain range (map 4) (Beaver Mountain)
approximately 60 km (35 mi) west of McGrath. 1In late April
1982, six cows from the BMH, five cows from the Sunshine
Mountain Herd (SMH), and nine cows of the Big River Herd (BRH)
were radio-collared to determine the distribution and distinct-
ness of these herds. Data obtained from the collaring effort
supported the idea that the three herds were distinct entities.
Sunshine Mountain Herd. The Sunshine Mountain Herd (SMH) is

characterized by small, widely scattered groups of caribou that
occupy dense black spruce habitat throughout much of the year.
Aerial surveys and observations of radio-collared animals
indicated that SMH caribou aggregated for a short time during
late winter and then dispersed widely from the Nixon Fork flats
to the headwaters of the Susulatna River during calving in late
May (Pegau 1984). After calving activity was completed, most
caribou ranged from the black spruce bogs where they had calved
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11.

12.

13.

to areas above timberline on Cloudy, Cripple, and Sunshine
mountains (ibid.). This behavior may represent some form of
postcalving aggregation as demonstrated in other caribou herds.
By late summer most caribou were in small groups (10 caribou)
in heavy timber ranging from the upper Nowitna and upper
Susulatna rivers to Ivy Creek on the Nixon Fork (ibid.). From
late October through January 1983, the SMH remained scattered
from the Nixon Fork flats to an area in the vicinity of the
Nowitna River (ibid.). By early February, most caribou had
moved from the Nixon Fork flats to the foothills between the
Nowitna and Susulatna rivers and remained there until early
April (ibid.). Caribou then drifted slowly as a group to the
north side of Sunshine Mountain (ibid.). These movement
patterns differed somewhat during the 1983-1984 period; caribou
from the SMH never left the Nixon Fork flats as in previous
years and remained in that area throughout the winter and even
calved there in May 1984 (Pegau 1985). Following calving,
caribou then dispersed to the Cripple, Cloudy, and Page
mountain areas (ibid.).

Big River Herd (Farewell Herd). In the past, caribou from the
Big River Herd (BRH) have often been considered part of the
Mulchatna Herd or the Rainy Pass Herd. However, based on
recent observations, the BRH apparently is a discrete herd.
Caribou move into the Farewell area during late winter in most
years (Pegau 1984). In 1983, this movement occurred in April,
after which, in early May, the BRH moved west as & group along
the foothills to the vicinity of the Big River. From here the
herd dispersed and occupied habitats ranging from dense black
spruce forest to the alpine tops of high mountain ridges in a
similar pattern as the SMH (ibid.). Calving activity occurred
from mid to late May, with nearly half of the radio-collared
animals calving in the black spruce forest from the Big River
to the Selatna River (ibid.). After the completion of calving
activity, most caribou of the BRH left the black spruce forest
and summered in the foothills of the Alaska Range, mainly east
of the Big River (ibid.). The BRH wintered near McGrath along
the lower portion of the Big River (ibid.).

Rainy Pass Herd. The Rainy Pass Herd (RPH) is found in the

Alaska Range, mainly in the drainages of the South Fork of the
Kuskokwim River and the Happy River (ibid.). The RPH ranges as
far north as the Farewell area in early winter but leaves this
area before the BRH arrives in late winter (ibid.).

Tonzona Herd. The Tonzona Herd (TH) was thought to have been

derived from the Denali Hera (ibid.) but is now considered a
distinct entity. The herd usually ranges from the upper
drainages of the Tonzona River to the Purkeypile Mine during
summer and fall and as far north as the Slow Fork Hills in the
winter (ibid.).
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Areas Used Seasonally and for Life Functions

See the 1:1,000,000-scale printed maps found in the Atlas to the
guide for the Western and Interior regions and the 1:250,000-scale
reference niaps located in ADF&G offices.

The maps show the following categories:

© General distribution

Known calving areas

Known winter use areas

Known migration patterns

Movements Between Areas

One of the most important aspects of caribou ecology is survival
through adaptive behavior such as migratory movements. Sinclair
(1983) proposed that the varying movement patterns (e.g., migration,
emigration) of vertebrates have evolved in response to predictably
changing food resources. It appears that caribou move to exploit
optimel environmental conditions. Some migrations may have evolved
to take advantage of favorable habitats, such as calving and
breeding areas, or simply to find mates. Bergerud (1974) suggested
that caribou interactions with wolves led to their gregarious nature
and patterns of movement. For example, 1in northern British
Columbia, Bergerud et al. (1984) hypothesized that female caribou
movements from valley bottoms to high south-facing slopes for
calving evolved as an antipredator tactic, mainly against wolves.
Large groups of caribou cannot remain long in one place without
depleting food resources. As a result, behavioral adaptations such
as migration developed so that caribou could sustain themselves in
relation tu their varying forage supplies and avoid predation.
Because caribou frequently are on the move and the distances animals
travel vary from herd to herd and frequently from year to year, no
home ranges or life-function area sizes have been determined. See
the 1individual herd sections for more specific information on
movements.

Factors Affecting Distribution

The following factors appear to aftect the distribution of caribou:
Availability of preferred forage

Predation

Availability of insect relief areas

Local winter conditions (duration, snow depth and hardness,
temperature)

Summer forest fires

° Human activity (development projects, hunting)

© Population size of individual herds

Population Size Estimation

Hemming and Glenn (1968) first developed the Aerial Photo-Direct
Count-Extrapolation (APDCE) technique to census the Nelchina Herd in
1967. After some refinements, the technique was first used in the
arctic on the Western Arctic Herd in 1970 (Pegau and Hemming 1972).
In 1973, the first rigorous APDCE census was conducted on the
Fortymile Herd (Davis et al. 1978) and on the Denali Herd (Davis and
Preston 1980). Davis et al. (1979) refined the APDCE technique to
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increase the accuracy and precision of population estimates.
Whitten and Cameron (1980, 1983) described results using the
"modified" APDCE technique on the Porcupine Herd in 1979 and 1982
and made recommendations for improvement. As currently used, the
modified APDCE technique incorporates the use of radio-collared
caribou to locate aggregations to be visually counted or photo-
graphed. Adjustments have also been developed that preclude relying
on summer and fall composition data to extrapolate the population
estimate (Davis and Valkenburg 1984). The modified technique has
generally been used to census caribou herds in the Western and
Interior regions since 1980.
F. Regional Abundance

Population estimates for caribou are usually not calculated at the
regional level. Table 1 is a summary of the most recent published
population estimates and caribou survey data by herd for the Western
and Interior regions. By summing the most recent abundance
estimates for the individual herds, a minimum regional estimate of
28,460 and a maximum of 30,729 caribou were obtained.

II. CHISANA CARIBOU HERD (CH)
A. Distribution
1. Calving area. Reynolds (1969) reported that Chisana caribou
calving activity was not concentrated in any certain area.
Caribou tended to calve alone or in pairs of cows. Local
guides reported that calving activity occurs from the
benchlands along Sheep Creek on Mt. Sulzer to the rolling hills
north of Ptarmigan Lake. On June 17, 1972, small groups of
caribou (105 adults, 20 calves) were observed, including cows
with calves, scattered between the Chisana and White rivers,
with most caribou found in Beaver Creek valley and Flat Creek
flats in shrub-birch vegetation (BGDIF 1972). Although no
traditional calving areas have been identified, postcalving
groups have been observed on the alpine hills between Chisana
and the Ptarmigan-Bray lakes area (ADF&G 1977).
2. MWinter use area. Skoog (1968) presumed that some CH caribou
wintered along the spruce-covered slopes northeast of Ptarmigan
Lake and in alpine areas.
B. Movements
Information describing seasonal movement patterns for the CH is
rare. Hemming (1971) mentioned an altitudinal shift between winter
and summer ranges. In July, Chisana caribou often seek relief from
biting insects by moving onto nearby glaciers, where cooler
temperatures prevail.
C. Present Abundance
The Chisana Herd numbers approximately 1,000 caribou and is
considered tc be stable (Kelleyhouse 1985a). Currently, the herd
contains about 3% of the estimated total caribou within the Western
and Interior regions and less than one-tenth of one percent (0.1%)
of t?e estimated 1983 statewide caribou population (450,000) (Hinman
1985).
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Table 1.

Most Current Population Estimates

and Survey Results for Caribou Herds in Western and Interior

Regions
Number Number

Herd Type of Survey Date Counted Estimated Source
Chisana Aerial Nov. 1981 885 1,000 Kelleyhouse 1983
Denali Helicopter June 1984 1,210 1,700 Buchholtz 1985
Kilbuck Mts. Aerial Aug. 1984 --- 200 Patien in press
Andreatsky Mts. APDCE June 1984 400 Patten 1985a
Delta APDCE June 1984 6,300 Jennings 1985
Macomb Aerial Oct. 1983 500 700 Johnson 1985
Yanert Aerial June 1983 929 Davis ana Valkenburg 1984
Fortymile Photocensus June 1984 12,356 14,000 Kelleyhouse 1985
Beaver Mts. Photocensus Jgune 1983 1,164 1,200-1,500 Pegau 1985
Sunshine Mts. Aerial June 1983 525-750 Pegau 1984
Big River Aerial June 1983 650-750 Pegau 1984
Rainy Pass Aerial June 1983 1,500 Pegau 1984
Tonzona Aerial vune 1983 1,000 Pegau 1984

--- neans no data were available.



D. Historic Distribution and Abundance

During the late 1920's and early 1930's, large numbers of caribou
from the Fortymile Herd utilized the upper drainages of the Chisana,
Nabesna, and White rivers area each fall {Skoog 1968). When these
movements ceased in the early 1930's, remnant groups of caribou
remained on the northeastern slopes of the Wrangell Mountains. The
Chisana Herd is thought to have been derived from such groups.

Based on discussions with local hunting guides and some brief aerial
surveys, Skoog (1963, 1968) estimated 3,000 animals in this herd.
By the early 1980's, this estimate had been reduced to less than
1,000 animals. The statewide decline in caribou numbers paralleled
a decline in the Chisana Herd, which may not have been indicative of
a decline in the population but rather of more intensive survey
efforts. In October 1980, an ADF&G survey located 582 caribou in 51
aggregations (Kelleyhouse 1983a). An extensive aerial survey was
conducted in late November 1981 by local hunting guides, Terry and
Debby Overly, in which 885 caribou in 70 aggregations were actually
observed. 0On the basis of this survey, the CH population estimate
was raised to some number in excess of 1,000 animals (ibid.).
Kelleyhouse (1985a) reported the CH to be stable and to contain
1,000 caribou. Local residents of Chisana believed this herd was
perhaps twice as large in the 1960's (ibid.).

III. DENALI HERD (DH)
A. Distribution

1. Calving area. The Denali Herd utilizes three major calving
grounds, as defined by Troyer (1981): the Stampede Calving
Grounds (SCG), the Wonder Lake Calving Grounds (WCG), and the
Cantwell Calving Grounds (CCG) (see map 5). According to
Troyer (1981), the SCG included the flats and rolling hills
between the East Fork and the Clearwater rivers. The area
extends northward to the Stampede Road and southward to the
base of the Alaska Range near the foot of the Wyoming Hills and
Mount Sheldon. The northern portion of the SCG includes some
wet lowlands, with sedges and grasses covering the rolling
foothills. The area is generally snow-free by the time par-
turition is to occur.
The WCG consists of the region from the headwaters of Moose
Creek south to Clearwater Creek and its tributaries, east to
the foot of the Muldrow Glacier, and west to the Muddy River
and Brooker Mountain. In Troyer's (1981) study, the WCG
contained scattered snow patches during the calving period.
The CCG lies on the south side of the Alaska Range and includes
the area between the headwater drainages of Cantwell Creek to
the Chulitna River, all of the mountains and drainages of Easy
Pass westward to West Fork, and the Dunkle Hills (Troyer 1981).
From 1976 to 1980, radio-monitoring of 10 adult cows indicated
that the CCG was the most important calving area (Duff and
Singer 1982). Even when cows utilized other areas for calving,
they often moved to the CCG postcalving {after the calf was
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about three weeks old) in mid June. From 1976 to 1982, an
estimated 70, 54, 68, 42, 46, and 33% of the DH, respectively,
used the CCG for calving and/or postcalving during those years.
Troyer (1977) and Duff and Singer (1982) have reported data
that suggest that calf survival may be better at the CCG. In
years of heavy snowfall, most calving activity occurred on the
south-facing slopes in the Cantwell Creek and Bull River
drainages. In years of average or low snowfall, the Camp Creek
flats, Colorado Creek, Costello Creek, and the Dunkle Hills
were used more heavily. Hemming (1971) suggested that the
phenology of plant growth on the south slcpes of the Alaska
Range may offer abundant succulent forage during June. Boertje
(1981) observed that the main predators, wolves and brown
bears, were at lower densities on the CCG than on the SCG.
Brown bear densities south of the Alaska Range (CCG) were half
(1 bear/28 km2) those found on the north side of the range in
fhe park, probably because of bear hunting in the Cantwell area
ibid.).
Winter use areas. From 1976 to 1980, almost the entire Denali

Herd concentrated in the area around Wonder Lake and the
McKinley River in early November (Troyer 1961). By late
November, the herd split into two groups. About two-thirds of
the herd gradually dritted northeast down through the
Clearwater and Stony rivers into the Stampede flats toward the
East Fork and Sushana Lakes area. Most caribou wintered around
the Sushana Lakes, the Stampede Hills to the north, and in the
Sushana Hills between the Teklanika and East Fork rivers.
Troyer (1981) estimated two-thirds of the DH wintered in this
region from 1976 to 1980. The remainder slowly moved westward
from the Wonder Lake area, crossing the McKinley River and
Slippery Creek to the Foraker River, then northward from the
Foraker River and Slippery Creek 1into the spruce-covered
}ow]an?s about 25 km (15 mi) north of the old park boundary
ibid.).

B. Movements

1.

Postcalving migration route. This route is generally used by

cows from the Stampede Calving Grounds (SCG) or Wonder Lake
Calving Grounds (WCG) (north of the Alaska Range) (Troyer
1981). Cows from the SCG usually move up the Stoney River
through the mountains to the road in Denali Mational Park (Park
Road) or up the Clearwater River to the headwaters of Moose
Creek and then eastward along the Park Road to the Thorofare
River area. Cows from the WCG also use the road corridor to
reach the Thorofare area. The migration route follows the Park
Road past Eielson Visitor Center up Stoney Hill and across the
Toklat River to Polychrome flats. Caribou then leave the road
on the east end of Polychrome flats, cross the East Fork of the
Toklat River, and move over a 1,370 m (4,500 ft) pass Jjust
south of Sable Pass. The caribou then descend into the
Teklanika River valley, move up the valley about 8 km (5 mi)
and over a 1,670 m (5,500 ft) pass into Refuge Valley, and down
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Refuge Valley to the Sanctuary River. Steep mountains divert
the animals to the south over another 1,670 m (5,500 ft) pass
that leads into the West Fork of the Windy River. The route
continues west into Cantwell Creek and the Bull River, where
caribou disperse onto the Cantwell Calving Grounds (CCG). The
last two passes are very steep and snow-covered throughout the
year and can be a source of mortality for three-week-old
calves.

Troyer (1981) mentioned that the route from Thorofare to
Cantwell had been used for many years. In fact, Murie (1944)
reported the same pattern of movements in the 1930's and early
1940's. Migration activity usually begins in late May, with
most of the caribou reaching the CCG by June 10 and some
stragglers arriving as late as the end of June (Troyer 1981).
Bulls generally do not migrate across the Alaska Range but
iinger in small groups from the Sanctuary River westward to the
Wonder Lake area (ibid.).

2. Summer migration ("return migration"). In most recent years,
caribou generally leave the CCG by mid July and migrate
westward in comparatively larger groups than those of the
eastward migration. The westward migration is essentially the
same route along the Park Road to the Thorofare-Eielson area.
At this point, most caribou leave the mountains and disperse
toward Moose Creek and across the McKinley River (ibid.). Many
caribou stop for a month or so to feed on the open tundra in
the Gorge Creek-Upper Thorofare River area (Haber 1977).

3. Fall migration. In September and October, most caribou are
generally distributed along the foothills between Wonder Lake
and Slippery Creek (Troyer 1981). In some years, caribou
concentrate from Clearwater Creek to the headwaters of Moose
Creek. In any case, Troyer (1981) described a definitive
eastern movement during the fall in 1976 through 1980, with
most caribou concentrated around Wonder Lake and the McKinley
River by Tlate Uctober. Caribou then dispersed to the winter
ranges described previously.

4, Spring migration. In early April of each year of Troyer's
study, caribou from the western wintering area made a rapid
movement to the Stampede Calving Grounds. Caribou used the
Bearpaw River to cross over the Kantishna Hills, while others
migrated up the McKinley River to the Wonder Lake area and
moved down the Clearwater River to the Stampede flats.

There are insufficient data available to describe movements
between areas for the remaining herds.

Present Abundance

Helicopter surveys of seven calving areas produced a count of 1,210

caribou, with an estimated minimum 1984 postcalving population of

1,70C animals (Buchholtz 1985). Overall herd productivity was high,

as illustrated by the high rate of survival of calves born in 1983,

a high rativ of short yearlings to cows (46:100, N=600), a pregnancy
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rate of 83%, and a high rate of calving success in 1984, which
varied from 40 to 76 calves:100 cows (ibid.).

D. Historical Distribution and Aburdance
Murie (1944), Skoog (1968), Buskirk (1976), and Haber !1977) have
reviewed the historic distribution and abundance of the DH.
Briefly, the DH is believed to have reached a population peak some
time in the mid 1800's and was then followed by a decline through
most of the late 1800's (Haber 1977). Caribou numbers in the Denali
region began to increase again in the late 1800's and early 1900's
(Skoog 1968). From the early 1900's to the early 1940's, a peak of
20,000-35,000 animals was reached and maintained throughout this
period (Haber 1977, Murie 1944). By the late 1940's or early
1950's, herd numbers had declined to 6,000-9,000 caribou. The DH
apparently stabilized at 7,000-9,000 caribou until 196¢. Skoog
(1963) estimated the herd at 12,000 caribou 1in 1963. A calving
ground survey completed in June 1964 resulted in an estimate of
14,000 adults (Skoog 1968). Haber's (1977) ground counts during the
spring migration period (June) for 1966 and 1967 numbered 8,000
animals. In an attempt to reconcile this figure with the earlier
and later ground estimates (7,000-9,000), Haber (1977) suggested
that a portion of the neighboring Nelchina Herd had temporarily
Jjoined the Denali Herd. However, from 1968 to 1974 the herd
steadily declined from 8,000 to 1,500 caribou (Haber 1977). Buskirk
(1976) estimated 1,000 caribou in the DH in 1975, whereas Troyer
(1977, 1978, 1980) estimated that the DH maintained a stable
population numbering approximately 900 to 1,500 animals between 1976
and 1980. Table 2 summarizes available population estimates for the
DH.
Detailed descriptions of the historical distribution are sketchy and
complicated. Haber (1977), Skoog (1968), Buskirk (1976), and Murie
(1944) contain the best descriptions of use of the Denali area by
the DH.

IV. KILBUCK-KUSKOKWIM MOUNTAINS HERD (KMH)
A. Distribution

1. Calving area. No specific calving area has yet been delineated
for the Kilbuck-Kuskokwim Mountain Herd (KMH). Patten (1985a},
however, observed newborn calives in a group of 10 caribou along
Gold Creek near Kisaralik Lake on 18 May 1984. Dinneford
(1983), on 14 May 1982, observed a total of 32 caribou with 4
newborn calves in Quicksilver Creek, North Fork Creek, and the
Kisaralik River 3.2-8.0 km (2-5 mi) below Kisaralik Lake.
Dinneford's (1983) and Patten's (1985a) observations of caribou
calving occur in the same general area - the upper Kisaralik
drainage.

Z. Summer range. Caribou are generally found in small, widely
scattered groups in alpine tundra and glacial cirques in late
summer (Patten 1985a). Caribou occur in low densities in the
Nishlik, Chikuminuk, wupper Kisaralik, North Fork, and
Quicksilver drainages, as well as near Kisaralik Lake, Canyon
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Table 2. Population Size Estimates for the Denali Caribou Herd, 1919-84
Year Estimate Type of Survey Source
1919 25,000 --- Skoog 1968
1922 36,000 - Skoog 1968
1935 20,000 --- Murie 1935
1941 20,000-30,000 Ground counts Murie 1944
1952 6,000 plus Ground counts Haber 1977
scattered bands
1955 8000+ Ground counts Haber 1977
1956 8,000 Ground counts Haber 1977
1959 9,000 Ground counts Haber 1977
1960 8,000-9,000 Ground counts Haber 1977
1961 7,715+ Ground counts Haber 1977
1962 8,000 Ground counts Haber 1977
1963 12,000 Aerial survey Skoog 1963
1964 14,000 Aerial survey Skoog 1968
1966 8,000 Ground counts Haber 1977
1967 8,000 Ground count/aerial survey Haber 1977
1968 5,000 Ground count/aerial survey Haber 1977
1969 4,500 Ground count/aerial survey Haber 1977
1970 4,500 Ground count/aerial survey Haber 1977
1971 3,000 Ground count/aerial survey Haber 1977
1972 1,500 Ground count/aerial survey Haber 1977
1973 1,500 Ground count/aerial survey Haber 1977
1974 1,500 Ground count/aerial survey Haber 1977
1976 $00-1,200 Ground count/aerial survey Troyer 1977
1977 900-1,200 Ground count/aerial survey Troyer 1978
1978 1,200-1,500 Ground count/aerial survey Troyer 1979
1979 1,200-1,500 Ground count/aerial survey Troyer 1980
1980 1,000-1,200 Ground count/aerial survey Buchholtz 1981
1981 1,200-1,500 Ground count/aerial survey Buchholtz 1982
1982 1,200-1,500 Ground count/aerial survey Buchholtz 1983
1983 900-1,200 Ground count/aerial survey Buchholtz 1984
1984 1,700 Aerial Buchholtz 1985

--~ means no data were available.
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Creek, Gold Creek, and Gold Lake (ibid.). In addition to these
drainages, spring 1985 aerial surveys reveaied caribou use in
the Crooked Creek, upper Kwethluk River, and Heart Lake
drainages (ibid.).

3. Winter use area. In aerial surveys completed in February 1985,
caribou tracks indicated use of Crooked Creek between the
Kwethluk and Kisaralik rivers (Patten in press). Caribou were
also reported in low numbers in the upper Kisaralik drainage
and in the headwaters of the Eek River.

Present Abundance

Patten (in press) estimated 200 animals in this herd. However,

extremely heavy harvests during winter and early spring 1985 may

have reduced the KMH to only a few animals. Citizens reported
illegal and excessive harvests of at least 90-120 caribou in three
separate instances by snowmachine party hunts in January, February,
and March 1985. By April 1985, only a small number of caribou

(possibly only five) remained in the northern Kilbuck Mountains. No

caribou were observed calving in the upper Kisaralik-Gold Lake

drainages in May 1985, in contrast to May 1982 and May 1984

(Dinneford 1983, Patten in press). USFWS helicopter surveys of the

northern and central portions of the Kilbuck Mountains found no

caribou in June 1985. These observations caused the Board of Game

to close the hunting season in this area during the 1985-1986

regulatory year.

Historical Distribution and Abundance

Skoog (1968) reviewed the historical distribution and abundance of

caribou in Western Alaska in great detail. Caribou numbers were

believed to have peaked by the 1860's. During this peak, an
apparently huge number of caribou ranged over the Yukon-Kuskokwin
lowlands, Nunivak and Nelson islands and quite likely into the upper

Kuskokwim River area. The predominant movement pattern was

north-south, crossing the Yukon and Kuskokwim rivers. From 1875 to

1895, caribou distribution in the area changed radically. The

north-south migrations ceased; caribou were exterminated from

Nunivak Island and disappeared from the lowlands and hills of the

lower Kuskokwim River, where they had been so numerous previously.

Skoog (1968) attributed this disappearance of caribou to "large-

scale slaughter of animals by Natives." However, a large remnant

herd remained in the Kilbuck Mountains. After 1900, severe wild-
fires destroyed much of the spruce forests with lichen understory
upon which caribou were dependent (ADF&G 1977). The introduction
of domestic reindeer herding in this area in the 1900's also nega-
tively affected available caribou range. Some of these reindeer
escaped from their normal range along the Bering Sea coast and by

1925 were ranging in portions of the Kilbuck and Taylor mountains

(Skoog 1968). Mertie (1938) and various Alaska Game Commission

reports in the 1930's showed no caribou along the lower Yukon and

Kuskokwim rivers, a few scattered herds in the Kuskokwim Mountains,

and only feral reindeer in the Kilbuck and Taylor mountains. There

seems to have been little change since then. Presently, however,
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Patten (1985a) believes the KMH 1is derived from wild Mulchatna
Caribou Herd (MH) stock and not feral reindeer or caribou-reindeer
crosses descended from the escaped domestic stock of the 1920's and
1930's. Patten (1985a, in press) presents evidence showing the
expansion of the KMH into the Kilbuck Mountains area. This area
contains only a low-density caribou population and large areas of
unoccupied habitat.

V.  ANDREAFSKY MOUNTAINS HERD (AMH)

A.

Present Abundance

No reasonably accurate population estimate has been made for the
Andreafsky Mountains Herd. Rates of immigration from the Western
Arctic Herd (WAH) vary arnnually, depending on winter movement
patterns of the WAH (Patten in press). MWinter weather conditions
can greatly influence levels of harvest pressure from local hunters
(ibid.). Because the AMH probably contains feral reindeer and
reindeer-caribou crosses, historical and current escape rates of
domestic reindeer can also influence AMH population estimates
(ibid.). A1l of these factors have caused large discrepancies in
reported population size, ranging from an estimated population of
200 animals (Machida 1984) and 400 animals (Patten 1985a) to 5,000
animals (Patten in press).

Historical Distribution and Abundance

There 1is very little historical information specific to the
Andreafsky Mountains Herd. Skoog (1968) described the existence of
a very large caribou population inhabitating the lower Yukon and
Kuskokwim rivers and the Bering Sea coast from Bristol Bay to Norton
Sound. Murie (1935) noted the regular northward movement of large
numbers of caribou past St. Michael as well as a southerly movement
through this area, across the Yukon River near present-day St.
Marys, across the Kuskokwim River between the present locations of
Bethel and Aniak, and into the Kilbuck Mountains. Skoog (1968)
thought this huge caribou population extended from the Seward
Peninsula in the north to the Kilbuck Mountains to the south,
possibly southeast to the Alaska Peninsula, and probably east to the
Alaska Range and the upper Kuskokwim River area as well. As
previously mentioned, these migrations stopped in the 1870's,
probably 1leaving the Andreafsky Mountains devoid of caribou.
However, large herds of reindeer were introduced at the turn of the
century along the Bering Sea coast. Davis (1978) suggested that the
AMH may have originated from a group of feral reindeer, but the
Western Arctic Herd occasionally ranges in the vicinity of the
curent AMH range and could have given rise to the AMH or contributed
to its growth.

VI. DELTA CARIBOU HERD (DCH)

A.

Distributicn
1. Calving area. The traditional core calving area lies between
the East Fork of the Little Delta River and the Delta River
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(see map 2) and is believed to have been used since at least
the 1950's (ibid.). Table 3 describes the level of use of the
core calving area from 1979 to 1983. Alternative areas used
for calving in a year of lower use of the core area, such as
1981, include the higher ridges and plateaus bounded by Dry
Creek, Iowa Ridge, and the East Fork of the Little Delta River,
the upper Totatlanika River drainage, and the plateaus at the
head of Lignite Creek (ibid.). 1In 1982, caribou appeared to be
displaced from the traditional core area by a 100% snow cover
of 15-45 cm depth that was heavily wind-packed and/or crusted
(Davis and Valkenburg 1983). Caribou were able to utilize a
snow-free area of tussock tundra habitat similar to that in the
core area by moving a distance of 16 km (10 mi) to the
northwest. As the calving period nears in late April and May,
cows and short yearlings move into this area of mainly tussock
tundra to feed on Eriophorum buds (Davis et al. 1982).
Although most calves are born on tussock tundra, many others
are born in areas of low shrub and spruce woodlands (Davis et
al. 1985). During the calving period, buils and other short
yearlings remain widely scattered over the entire DCH reange
(Hemming 1971). Although the identification of peaks in
calving activity may vary widely, depending on the definition,
table 3 also presents annual peak calving dates.

2. Winter use area. There are very few published data describing
the winter distribution of the Delta Caribou Herd. An aerial
survey made in February 1964 indicated that most of the animals
occupied the spruce fiats and foothills between the Delta River
and Dry Creek, with the largest concentrations between the
Little Delta River and the Delta River (Lentfer 1965). The
direction of observed caribou trails suggested use of the open
ridges and plateaus at the headwaters of the Delta River, Delta
Creek, and Little Delta River. Smaller groups of caribou were
found near the head of the Tatlanika River and in the Tanana
flats between Delta Creek and the Little Delta River. Davis et
al. (1985) suggested that foothill areas appeared to be used
more than the flats or mountainous areas. Ground vegetation in
the foothills and mountains is frequently available to caribou
during winter because of strong winds (ibid.). Since 1975,
when the DCH began to increase in numbers, & consistent trend
of caribou winter use in the extreme western portiun of the
herd's annual range has been very evident (Davis and Valkenburg
1984 ;.

Present Abundance
Table 4 summarizes all available abundance estimates and count data
for the Delta Herd. Based on the June 1984 photocensus, this herd
numbered about 6,300 caribou (Jennings 1985). This estimate
includes caribou occupying the Yanert River drainage. The average
annual growth rate since 1979 is approximately 14%. Currently, the
herd contains about 20% of the estimated total number of caribou
within the Western and Interior regions.
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Table 3. Peak Calving Period and Level of Use of the Core
Calving Area for the Delta Herd, 1979-83

Peak Calving % of Herd Calving
Year Activity Period In Core Area
1979 25-29 May 75-90+
1980 19-22 May 75-90+
1981 16-17 May 50
1982 23-26 May 5-10
1983 21 May 75-90+

Sources: Davis and Preston 1980; Davis and Valkenburg 1981,
1983, 1984; Davis et al. 1982.

Table 4. Available Abundance Estimates for the Delta Caribou Herd, 1957-844

Number
Year Counted Estimate Source
1957 - 1,500b Davis et al. 1983
1663 - 5,000b Skoog 1963
1964 - 5,000 Lentfer 1965
1965-1970 - 5,0GC c Davis et al. 1983
1973 2,088 2,198-2,409c Davis and Preston 1980
1979 3,160 3,700-3,961c Davis et al. 1983
1980 3,156 4,194-4 ,448 Davis and Valkenburg 1983;
c Davis et al. 1982
1981 -— 4,180-5,320 Davis et al. 1983
16&2 6,111 6,500-7,500 Davis and Valkenburg 1983
1983 5,425 6,300 Davis and Valkenburg 1984
1984 --- 6,300 Jennings 1985

--- means no data were available.

a Census methodclogy varied annually and should be considered for
between-year comparisons.

b Excludes calves.

¢ Ranges are not confidence intervals but are extrapolations by two
different methods.

68



Historical Distribution and Abundance

Early explorers such as Glenn and Mendenhall reported abundant
nunibers of caribou present on the uplands of the north side of the
Alaska Range and the Delta River (Skoog 1968). The Yanert River was
considered a very important hunting area for caribou by local
Natives in the early 1900's (ibid.). Murie (1935) reported caribou
movements at the head of Delta River occurring from 1918 through
1921. Murie also stated that caribou were common year-round
residents of the upper Delta River area. Skouog (1968) pointed out
that seasonal migrations of the Fortymile Herd and the Denali Herd,
which had reached peak numbers 1in the 1920's, brought many caribou
into the current range of the DCH. After the winter of 1931-1932,
these massive migrations stopped. From the mid 1930's until 19%4,
caribou were scarce within the range of the DCH (Davis et al. 1983).
Population estimates made during this period indicated several
hundred resident caribou in the area (ibid.). Scott et al. (1950)
described small scattered bands of caribou inhabiting the north
slopes of the Alaska Range between Wood River and the Delta River.
These caribou were found primarily along the headwaters of the
drainages and were estimated to number 300 animals, with the
greatest concentration in the vicinity of the Little Delta River.
Watson and Scott (1956) later demonstrated that survey techniqgues
used by Scott et al. grossly underestimatecd actual numbers.
However, as Skoog (1968) pointed out, the distribution of caribou
has not changed much since that time. In 1957, Olson (1957)
reported that the DCH was increasing and numbered 1,000 to 1,50C
caribou. Skoog (1963) estimated 5,000 caribou (excluding calves) 1in
the DCH in 1963, using reconnaisance surveys and interviews with
local residents. This large increase in DCH size may be attributed
to an ingress of animals from the Nelchina Herd, which was expanding
rapidly at that time (Skoog 1968). However, rapid growth following
the wolf control initiated in 1954 could also explain the growth
(Davis et al. 1983). From 1963 to 1970, population estimates for
the DCH remained at the 5,000 level. In 1972, the first APDCE
census of the DCH resulted in population estimates of 2,198 and
2,409 caribou (Davis and Preston 1980), based on two methods of
extrapolating age and sex composition data. The first estimate is
derived only from the calculated number of caribou photographed,
whereas the second estimate attempts to account for the number of
caribou missed by the photc coverage. Although no censuses were
conducted from 1973 to 1979, available calf survival data suggest
that the herd declined through 1975 and began increasing again in
1976 (Davis et al. 1963). Initiation of a wolfi control program in
early winter 1976, along with closure of the hunting season in 1974,
resulted 1in increased calf survival and increased yearling
recruitment into the population after 1975. From 1976 to 1984, the
DCH displayed a general pattern of steady growth. Throughout this
period, the distribution of the DCH has remained constant, lying
between the Nenana River and the Delta River.
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VII.

VITI.

MACOMB HERD (MH)

A.

Distribution

1. Calving area. The main calving area was located south of Fish
Lake 1in 1984 (ibid.), whereas in 1983 most calving activity
occurred between the headwaters of Berry and Bear creeks
(Johnson 1984},

2. Winter use area. Based on radiotelemetry data, it appears that
most of the herd winters on the Macomb Plateau and Little
Gerstle highlands (Johnson 1984, 1985). A small group of 35
caribou has been oubserved wintering in the upper Jarvis Creek
drainage (Johnson 1984).

Present Abundance

In an extensive aerial census of the Macomb Herd completed in

October 19€3, almost 500 caribou were observed, resulting in a fall

population estimate of approximately 700 animals (Johnson 1985).

Herd composition data suggest the Macomb Herd is stable (ibid.).

Johnson {1981) stated that the APODCE census technique could not be

utilized for estimating the size of the Macomb Herd, because the

herd does not sufficiently aggregate after calving to allow an
accurate census.

Historic Distribution and Abundance

Davis and Preston (1980) statea that caribou had been calving on the

Macomb Plateau since at least the mid 1950's. Skoog (1968)

considerea this subpopulation of caribou to be part of the Delta

Caribou Herd (DCH), whereas Hemming (1971) designated the Macomb

Herd as part of the Mentasta Herd. The Macomb Herd probably existed

as a separate herd during that time, but survey efforts were not

sufficient to allow its identification. On the basis of Skoog's

(1968) definition of a herd, Davis and Neiland (1975) considered the

Macomb Herd a separate distinct herd. Davis and Preston (1980)

point out that both the DCH and the Mentasta Herd have used their

own traditional calving areas. Sex and age structure and
recruitment rates of the MH are different from those of the DCH or

Mentasta Herd. Between October 1966 and March 1968, 205 Delta

caribou were marked; none of these marked caribou have been observed

east of the Delta River. The size of the MH does not appear to have
fluctuated very much over time. The herd was estimated to number

800-1,000 animals in the mid 1970's (Johnson 1981). In the early

1980's, population estimates for the MH remained fairly constant at

around 700 caribou (Johnson 1985).

YANERT HERD (YH)
A.

Distribution

a. Calving area. From 1981 to 1983, most caribou of the YH calved
at Tocations generally above 1,500 m (5,000 ft) and as high as
2,200 m (7,200 ft) (Davis and Valkenburg 1984). Calving
caribou are widely scattered and often found on high, rocky
ridges. This behavior is considered somewhat dissimilar to
that reported for most barren-ground caribou and may well be an
adaptive strategy to avoid predation by brown bears and wolves.
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Most calving aectivity has been centered in the headwaters of

the following drainages: Dean, Dick, Edgar, Big Grizzly, ana
Little Grizzly creeks (Davis et al. 1982, Davis and Valkenburg
1984).

B. Present Abundance
In a caribou census conducted on 14 and 15 June 1983 within the
range of the DCH and the YH, 929 caribou were thought to be YH
animals (Davis and Valkenburg 1984). Because the DCH was located in
the upper Wood River drainage, an area frequently occupied by the
YH, movements of caribou aggregations between the Yanert and Wood
rivers confounded the census. Therefore, the 1983 estimate may be
of questionable value. Observers censusing the YH in June 1982
counted 680 caribou (Davis and Valkenburg 1983).

C. Historic Distribution and Abundance
Because the existence of the YH was confirmed oniy in 1981, there is
very ]1t;1e documented history associated with this herd {(Davis et
al. 1982).

IX. FORTYMILE HERD (FH)

A. Distribution

1. Calving area. Kelleyhouse (198la) stated that the FH shifted
calving areas more frequently than any other caribou herd in
Alaska. From 1978 to 1983, the FH calved in the southern
tributaries of the Seventymile River and the upper drainage of
the Charley River (Kelleyhouse 1985b)}. However, in 1984 the FH
calving area was closer to the traditional (pre-1978) calving
area in the upper Birch Creek drainage (ibid.).
Postcalving area. In the last six years, since the FH shifted
their calving area tu the Seventymile River and the upper
Charley River drainages, caribou have utiiizea the Mt. Harper
area and occasionally the upper reaches of the Middle Fork of
the Fortymile River in the postcalving period.

3. MWinter use area. In recent years, most of the FH has
wintered in the southern half of Game Management Subunit (GMS)
20E. In early 1982, FH caribou were scaltered throughout the
northwestern portion of GMS 20E and mingled with 5,000-15,000
caribou from the Porcupine Herd that were wintering south of
the Yukon River (Kelleyhouse 1983b). In some years,
significant numbers of FH caribou winter in the Ladue River
drainage or the Dennison Fork.

B. Present Abundance

A photocensus of the Fortymile Herd (FH) was completed in June 1984.

At that time, 12,356 caribou were counted, which was approximately

the same known minimum number of caribou counted in the June 1983

photocensus (Kelleyhouse 1984, 1985b). The FH most likely contained

14,000 animals in 1983 (ibid.).

C. Historical Distribution and Aburdance

Most of the printed historical information and many verbal records

describing the Fortymile Herd have been summarized in great detail

in Skoog %1956, 1968) and Murie (1935). The reader who desires more

no
.
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detailed information 1is referred to these sources. Most of the
following account is derived from Skoog (1968).

Very little historical information exists that desciibes FH numbers
and distribution prior to 1900. The earliest data indicate the
distribution before 1900 was centered and ranged further east and
southeast than in recent times, extending as far as the Skagway-
Whitehorse area. All observations during the 1880-1900 period
indicated that a large population of caribou occupied the Klondike
country and other portions of southwest Yukon Territory but were
scarce in the upper Tanana River region. At the turn of the
century, the FH distribution is believed to have shifted to the
northwest from the Whitehorse, Skagway area. From 1900 to 1920,
herd numbers increased very rapidly, and the herd's range expanded
in all directions (LeResche 1975). In the early 1900's, large
numbers of caribou wintered near Dawson. Between 1906 and 1913,
large fall migrations of caribou occurred in the Fairbanks-Circle
area. In the fall of 1920, Murie (1935) described how he estimated
a population of 568,000 caribou migrating across the Steese Highway
northeast of Fairbanks. The main fall movement of FH caribou
continued to the southeast, with most animals wintering in Canada
along the hills adjacent to the Ladue, Sixtymile, Klondike, Steward,
Pelly, and White rivers (Davis et al. 1978). By the mid 1920's,
caribou numbers and distribution (see map 6) in east-central Alaska
had probably peaked. In the winter of 1924, caribou were observed
in the Whitehorse area and near the summits of the coast range above
Skagway for the first time since before 1900 (Murie 1935). Many
caribou were crossing the Tanana River, moving through Isabel and
Mentasta passes into Southcentral Alaska, and extending as far as
the Lake Louise flats and Copper Center. To the east, many animals
were mixing with caribou from the Porcupine Herd wintering at the
heads of the Porcupine and Peel rivers and in the Ogilvie Mountains
(ibid.). To the northwest, seasonal movements across the Tanana at
Nenana and the Yukon River between Rampart and Stevens Village were
common during the 1920's (Skoog 1968).

Murie (1935) reevaluated his 1920 estimate of 568,000 caribou to
between one and two million animals. In the late 1920's and early
1930's, the distributicn and movements of FH caribou changed. The
movements into Southcentral Alaska via Isabel and Mentasta passes
ceased in 1931 (Scott et al. 1550). Throughout the 1930's, the main
movement pattern of caribou from southeast to northwest remained but
with ever-increasing movements to the northeast to winter in the
Fort Yukon-Circle region (Skoog 1968). However, after 1939, caribou
were once again scarce near Fort Yukon. Although actual observa-
tions did not exist, Skoog and others believed that large numbers of
caribou had moved into the arctic regions. During the 1940's, the
FH appeared tu increase steadily, and the pattern of calving in the
northwest and wintering in the southeast was maintained. In June
1953, Skoog (1956) estimated a herd size of 40,000 caribou, with
high annual recruitment for the next few years. During the winter
of 1956-1957, most of the FH wintered in the 0gilvie Mountains north
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of Dawson, an area also used by the Porcupine Herd. Skoog (1968)
mentioned that in May 1957, as many as 30,000 caribou did not return
to Alaska and were believed to have moved northward with the
Porcupine Herd. Davis et al. (1978) pointed out that evidence also
exists indicating that these animals ultimately did return to the
FH.

The herd continued to grow steadily through the late 1950's and
early 1960's and may have numbered about 50,000 animals in 1962 and
1963 (Skoog 1963, 1964). Davis et al. (1978), however, presented
the possibility that a significant decline in numbers occurred from
1960 to 1964. The largest number of caribou observed and reported
after 1960 was 26,000 in fall 1963 (Skoog 1964). Davis et al.
(1978) suggested that the numbers of caribou observed by Skoug in
fall 1963 may have comprisecd nearly the total population for the FH
at that time. In any case, the limited population estimates made
after 1963 suggested a lowered population from the 40,000-50,000
level to one that numbered 20,000-30,000 caribou. LeResche (1975)
estimated the FH population to number 20,000 animals in 1969.
Jennings (1972) further substantiated the ongoing rapid decline of
the FH with an estimate of 10,000 caribou in fall 1972. In 1973,
the first detailed census using the APDCE population estimation
technique yielded an estimate of 5,312 caribou (Davis et al. 1978).
This procedure was repeated the following year and resulted in an
estimate of 4,041 animals in 1974. The decline in numbers of the FH
was accompanied by a noticable decrease in size of the FH range.
The herd became generally confined to an area between the Yukon and
Tanana rivers. Hemming (1971) noted that from 1950 to 1965 the
calving area shifted progressively east and south, across the Steese
Highway. Jennings (1980) and Davis et al. (1978) both reported a
minimum population estimate of 4,000 caribou in 1975. Jennings
(1980) concluded that the population was still declining slightly
through the winter of 1978. Poor survival of calves to the yearling
age class precluded any growth of the FH during the mid-to-late
1970's. The condition of the FH range was considered good, and
harvest mortality was minimal. Predation by wolves and brown bears
was the main cause of the continued low recruitment into the repro-
ductive age classes (ibid.). Another photocensus was conducted in
June 1980 and indicated that FH numbers had almost doubled in size
(8,000-10,000) since the last census in 1975 (4,000-6,000).
Kelleyhouse (198la) suggested that yearling recruitment data
evaluated by dJennings (1980) may have underestimated the actual
rates and also pointed out that other Alaskan herds have
demonstrated the capacity to grow, through recruitment within the
herd, at a rate fast enough to account for the apparently rapid
growth in the FH since 1975. A photocensus in June 1983 yielded a
minimum population estimate of 12,500 caribou, with herd size more
likely at or greater than 14,000 animals (Kelleyhouse 1984). The
increased hunter harvest of brown bears in the herd's postcalving
area and a wolf reduction program in the FH's range may have
resulted in the accelerated growth rate (ibid.).
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X.  BEAVER MOUNTAINS HERD (BMH)

A.

Distribution
1. Calving area. The BMH has been observed calving in the Beaver
Mountains since 1969 (Hemming and Pegau 1970). Pegau (1984,
1985) confirmed calving activity on the northwest side of the
Beaver Mountains near the Windy Creek drainage in 1982 and
1983. However, in 1984, after moving from winter range to the
area previously used for calving, the herd dispersed widely and
calved from the Iditarod Lakes area to the lower Dishna River
area (Pegau 1985). On 6 May 1982, a group of caribou moving
south from the "traditional" calving area were observed with
calves (Pegau 1984).
Present Abundance
In late June 1983, 1,164 caribou were counted in a census based on
aerial photographs of almost the entire herd (Pegau 1985). This
census indicated an estimated population of 1,200-1,500 caribou in
the BMH. In a similar census completed at the same time in 1982,
713 caribou were counted (Pegau 1983). Previous population
estimates ranged from 1,200 to 2,000+ during the 1970's to a low of
1,000 caribou in 1980 (ibid.). It appears that the BMH is currently
at least stable or increasing slightly in numbers.
Historical Distribution and Abundance
The Kuskokwim Mountains have not supported great numbers of caribou
in recent times. However, large herds were reported to occur in the
Innoko River valley (Lutz 1960). At the turn of the century there
were few caribou in the present range of the BMH, but many old
trails were still evident (Dice 1921, Hemming 1971). Until the late
1930's, the area was occupied by the Twitchell reindeer herd (Pegau
1984), The Twitchell herd was abandoned in the early 1940's, and
the remaining reindeer probably integrated with wild caribou in the
area (Hemming 1971). Several traits typical of reindeer have been
observed in the BMH: (1) reduced dispersal throughout the year,
(2) occurrence of calving activity two to three weeks earlier than
adjacent herds, and (3) observation of an animal with a pinto coat
during caribou surveys in 1969, suggesting that at least one of the
physical characteristics of domestic reindeer was still being
expressed (Hemming 1971, Pegau 1984). A very small number of
caribou were reported in the Kuskokwim Mountains west of McGrath
(Scott 1952). The first calving observations along the crest of the
Beavir Mountains were only reported in 1969 (Hemming and Pegau
1970).

XI. SUNSHINE MOUNTAIN HERD (SMH)

A.

Present Abundance

Pegau (1984) estimated the population to number 525-750 caribou,
based on a survey in June 1983. During late June 1982, 410 caribou
were counted in five groups within the range of this herd, and
300-500 caribou believed to be SMH animals were observed during the
winter of 1981-1982 in the Nixon River flats (Pegau 1983).
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B. Historic Distribution and Abundance
No pertinent historical information was found.

XIT. BIG RIVER (FAREWELL) HERD (BRH)

A.  Present Abundance
The Big River Herd was estimated to number 650-750 animals during
the 1982-1983 regulatory year (Pegau 1985). However, during summer
1983 two large groups totaling 325-375 caribou dispersed from the
main herd and apparently did not return to the traditional calving
area in 1984 (ibid.). The remainder of the herd utilized their
?ormal) range, but the size of the herd had diminished by half

ibid.).

B. Historic Distribution and Abundance

No pertinent historical information was found.

XITI. RAINY PASS HERD (RPH)
A.  Present Abundance
Pegau (1984) estimated approximately 1,500 caribou in the Rainy Pass
Herd.
B. Historic Distribution and Abundance
No pertinent historical information was found.

XIV. TONZONA HERD (TH)
A. Present Abundance
The Tonzona Herd contains less than 1,000 caribou (Pegau 1984).
B. Historic Distribution and Abundance
No pertinent historical information was found.
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Dall Sheep Distribution and Abundance
Western and Interior Regions

REGIONWIDE INFORMATION
In the Western and Interior regions of Alaska, Dall sheep are
distributed throughout the Alaska Range from Lake Clark on the
southwestern extreme of the range, north and east across the Alaska
Range to the Tok area, and continuing into the Mentasta, Nutzotin, and
northern Wrangell mountains near the Canadian border. Limited sheep
distribution also occurs in the mountainous alpine regions of the
Tanana-Yukon uplands. Portions of game management units (GMUs) or
subunits (GMSs) within the Western and Interior regions where sheep
occur include 12, 168, 178, 19B, 19C, 20A, 20C, 20D, 20E, and 25C.
GMSs 16B and 17B are, respectively, located within the Southcentral and
Southwestern regions' boundaries. Sheep populations in Alaska are
recognized on a mountain range basis. Therefore, distribution and
abundance information from these GMUs will be included in this
discussion.
A. Regional Distribution
Sheep distribution in areas near the southwestern extreme of the
Alaska Range 1is discontinuous, with sheep locally abundant in
small pockets of distribution separated by areas with few or no
sheep. Most of the sheep habitat in this area has been included
within the boundaries of Lake Clark National Park/Preserve,
established in 1980.
Distribution of sheep along the south slope of the Alaska Range is
also discontinuous, with sheep occurring in some areas, separated
from each other by areas of unsuitable habitat. There is probable
interchange of sheep between the north and south slopes of the
range in some of these areas of local abundance; however, the
extent of interchange is unknown (Tobey, pers. comm.).
Distribution of sheep along the north side of the Alaska Range is
continuous from at least the Windy Fork of the Kuskokwim River
eastward to the Mentasta and northern Wrangell mountains near the
Canadian border (ADF&G 1977).
In the Tanana-Yukon uplands, sheep occupy alpine areas of Glacier
Mountain, the headwaters of the Charley River, Twin Mountain, West
Point, Mount Sorenson, and the headwaters of the Salcha and East
Fork of the Chena rivers. Sheep are also found in limited alpine
habitat near Mount Victoria, Mount Schwatka, Mount Prindle, Lime
Peak, Cache Mountain, and the White Mountains (ibid.).
Sheep distribution in this area is disjunct, with small groups
?idely) scattered throughout 1limited available alpine habitat
ibid.).
B. Areas Used Seasonally and for Life Functions
Dall sheep utilize different ranges at different times of the
year. Most populations have a winter and summer range (Heimer
1973), although some researchers have identified several other
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seasonal use areas for mountain sheep (Geist 1971). Winter range
is characterized by areas of low snow accumulation, higher eleva-
tions, wind-swept ridges, or other areas protected from snow. The
entire mouritain block that sheep inhabit is available to sheep
populations for summer range. Mineral licks are visited by most,
if not all, Dall sheep populations (Heimer 1973).

In the Tanana/Yukon wuplands area, Dall sheep occupy about
1,954 mi¢ of alpine habitat in the eastern interior (ADF&G 1977).
Sheep habitat in this area is limited and generally lower in
elevation than 1in other areas of Alaska. Spruce forests are
encroaching on sheep habitat in this area, and rugged, steep
outcrops typical of sheep range elsewhere in Alaska are scarce
(ibid.). Sheep must travel through forested areas to reach water
or adjacent suitable sheep habitat. The scarcity of escape
terrain and the necessity of travelling through forested areas
make these sheep vulnerable to predators (ibid.). (For further
information, see the 1:1,000,000-scale maps in the Map Atlas to
the HWestern and Interior guide and the 1:250,000-scale maps
available in ADF&G offices. These maps indicate the general
distribution, known winter use areas, and known mineral licks of
sheep in the Western and Interior regions.)

Factors Affecting Distribution

Sheep are found in steep, mountainous terrain, wusually above
2,500 ft, chroughout the year. The rugged terrain provides
readily available escape cover from predators. Also, the higher
wind-blown slopes provide snow-free areas where forage is
available during winter.

Summer range use in some areas is affected by winter snow deposi-
tion and the timing of the snowmelt. Specific geographic areas
tend to have deeper snow accumulations because of weather
conditions and physiographic features. These areas are unavail-
able to sheep during winter and can provide summer range only
after snowmelt (Heimer 1973).

The Tanana-Yukon uplands area is drier than other sheep range
because of the light annual snowfall and dry interior climate and
the rapid drainage provided by the porous sandstone and limestone
substrate (ADF&G 1977). These conditions prevent snow from
becoming a serious problem for sheep, except during heavy snow
years. Sheep are therefore able to utilize most of the habitat
available to them.

Movements Between Areas

In many areas, movements by Dall sheep between seasonal use areas
are associated with mineral licks (Heimer 1973). In these areas,
sheep travel from their winter range to the mineral lick, then
continue to their summer range. The movement of sheep from winter
to summer ranges in the Dry Creek area of the Alaska Range may
occur as early as late May or the first week in June and peaks in
mid-to-late June (ibid.). Distances traveled one way range from
2 to 12 mi (3.2 to 20 km) (ibid.).
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Tanana/Yukon uplands sheep are also associated with mineral 1licks,
and several have been located. In April 1983, six ewe sheep were
radio-collared in this area, to study seasonal lick movements and
use areas (Jennings 1984a).

Population Size Estimation

Dall sheep distribution and abundance information is obtained from
aerial surveys conducted by ADF&G biologists during mid summer
(July). Aerial surveys are flown in predetermined areas of known
sheep habitat. Surveys are conducted similarly, in attempts to
ensure that results are comparable to previous years. MWeather is
an uncontrollable factor in these surveys and sometimes causes
partial or complete cancellation. All areas are not surveyed
every year, primarily because of budgetary and weather con-
straints. Instead, most areas are surveyed every other year or at
longer intervals. Sheep populations can fluctuate 15 to 20%
annually, primarily because of natural conditions. If possible,
it would be preferable to survey sheep populations on a more
frequent basis to establish when these fluctuations occur ‘Heimer,
pers. comm. ).

Aerial survey information on population composition is presented
in the form of total sheep observed, lambs observed, lambs per 100
"ewes," and total number and percentage of legal rams. The last
two categories are sometimes not available because of the
difficulty in determining legal rams from the air. The ewe-lamb
groups contain animals of both sexes and many age classes and are
difficult to classify accurately. Therefore, all ewe-like arimals
(ewes, yearlings of both sexes, and young rams® are designated as
"ewes."

Regional Abundance

At least 70,000 Dall sheep are currently estimated to be present
in the Alaskan sheep population (Heimer 1984). Approximately
24,000 sheep are present in the Western and Interior regions
(ibid.). Densities and population composition vary by areas.
Specific regional abundance information is giver in the following
paragraphs.

IT. ALASKA RANGE

A.

GMU 12 (Excluding Delta and Tok Management Areas)

In 1981-1982, the National Park Service (NPS) and the ADF&G

determined Dall sheep distribution and abundance within the

Wrangell1-St. Elias National Park/Preserve (Singer 1982). Portions

of GMU 12 were surveyed, including count units 1,3,4,5,6,7,8,9,

and 19 (map 1). Other count units surveyed at that time are
discussed in the Southcentral Region narrative.

1. Present abundance. During 1981-1982, a total of 6,397 sheep
(table 1) were visually counted in six of nine count areas
located in GMU 12 within Wrangell-St. Elias National
Park/Preserve (map 1) (ibid.). Two count areas (1 and 5)
were not surveyed during 1981-1982 but had surveys conducted
in the early 1970's (Heimer and Smith 1979). One count area
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(19) was not surveyed, and an estimate of sheep in this area
was based on densities in adjacent areas (Singer 1982). Some
sheep escape observation, and some areas are inevitably
missed in a sheep survey of this magnitude. To adjust for
this variable, the observed total was multiplied by a factor
of 1.25, resulting in an estimated total population of 9,856
sheep.
An apparent population increase in the northern areas is
evident since the early 1970's. A portion of the increase
was undoubtedly due to greater counting efficiency, as fewer
changes in observers were made during the 1981-1982 surveys,
?ore gime was spent, and peripheral areas were counted
ibid. ).
Heimer (1984) states that approximately 12,000 sheep occur in
this area. This estimate 1is based on aerial surveys
conducted in the area mentioned above, plus eadditional
surveys conducted in sheep habitat adjacent to Wrangell-St.
Elias Park/Preserve.
Historic abundance. Historic information on Dall sheep
populations in this area is very limited. It is possible
that populations followed the general historic trend for
sheep in Alaska, with high early 1900's populations
decreasing because of hunting, intermittent severe weather
conditions, and increasing predator numbers. Extensive
mining operations and the accompanying high human population
in this area during the early 1900's probably provided for an
extensive harvest of sheep for food during all periods of the
year. Severe winters during the late 1930's and early 1940's
resulted in heavy winter sheep mortality in some areas of the
state and possibly 1in this area also. Predator control
reached a high point in the mid 1950's, and activity has
since declined.
In October 1939, almost 500 sheep were observed in an aree
adjacent to Ptarmigan Lake in the southeast corner of GMU 12
(Scott et al. 1950). During an aerial survey of that area in
September 1949, only 228 sheep were observed, with a total
estimated population of not more than 300 animals (ibid.).
These surveys were pioneer efforts at estimating sheep
distribution and abundance in Alaska utiiizing aerial survey
techniques. The aircraft available during that perijod
prevented observers from surveying difficult or dangerous
areas. Also, remote areas were difficult to reach and costly
to survey. Therefore, these survey efiurts were incomplete
at best and are not comparable to modern techniques or effort
(Heimer, pers. comm.).

B. GMU 12, Tok Management Area

1.

Present abundance. The Tok Management Area (TMA) encompasses
portions of GMUs 12, 13C, and 20D. It includes that portion
of the Alaska Range bounded on the east by the Glenn Highway,
on the north by the Alaska Highway, and on the west by the
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Johnson Giacier-Johnson River (ADF&G 1979). It is managed
specifically for large-horned, trophy-class Dall sheep.
During 1983, limited aerial surveys were conducted in the
TMA. Based on these surveys, the TMA sheep population was
estimated to be approximately 2,000 sheep (Kelleyhouse
1684a). This 1is an increase of about 10% from the 1982
estimate of 1,800 sheep (Kelleyhouse 1984b). The 1982
estimate was made after the TMA sheep population had
experienced some mortality in the older age classes as a
result of the moderately severe winter of 1981-1982. Based
on the 1983 surveys, this decline appears to have been
temporary, and the sheep population is now considered to be
stable (Kelleyhouse 1984a).

During 1984, aerial surveys were conducted in the portion of
the TMA north of the Tok River, which 1is approximately
one-half the total area of TMA (Kelleyhouse 1985). A total
?f 998)sheep were observed, including 279 rams and 190 lambs

ibid.).

Table 2 presents information from sheep surveys conducted in
the TMA during 1974, 1980, and 1984. The 1980 effort is the

conly complete survey of the area. Surveys were attempted in

other years but were incomplete because of inclement weather
or limited funding, and results are not comparable. Limited
composition information for years of incomplete surveys is
available from ground survey work conducted at the Sheep
Creek mineral lick. As seen in table 2, the percentage of
lambs 1in the population has fluctuated but has averaged
22.6% during 1980-1984. The 1974 aerial survey results are
not directly comparable to later surveys, primarily because
of regulation changes for legal rams. Nonetheless, there has
been an apparent population increase since 1974, as evidenced
by the total number of sheep observed and the number and
percentage of lambs in the population.

Historic abundance. No historic information pertaining to

this particular area was located.

Delta Controiled Use Area

The Delta Controlled Use Area (DCUA) includes the drainages of the
Delta River from McGinnis Creek south to Castner Glacier and the
southern drainages of the Tanana River from the Delta River
upstream to the Johnson River. Portions of GMSs 13B, 20A, and 20D
are included in this area, which is managed for aesthetic hunting
conditions (Larson 1981).

1.

Present abundance. The present sheep population estimate for

the DCUA 1is 1,500 animals (dJohnson, pers. comm.). This
estimate was derived from aerial surveys conducted in 1980,
when 1,105 sheep were observed (table 3). This is Tower than
the 1,370 sheep observed during a 1974 survey but still
relatively comparable. No additional aerial surveys have
been attempted since 1980 (Johnson 1984).
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Ground composition counts have been conducted at the Granite
Creek mineral Tick from 1979 through 1983. Only a portion of
the population is observed during these counts, and all
categories of sheep cannout be determined.

Table 3 provides the limited composition information
available for this population. The percentage of lambs in
the population dropped considerably in 1983 to 14%,
indicating a very low production rate and subsequent
recruitment into the population. The 1983 ratio of
Tambs/100 "ewes" (29) is the lowest since 1974 (ibid.). No
explanation for this low production is available at this
time.

Historic abundance. No historic abundance information was

available for this area.

GMU 20-Alaska Range East (ARE)

The area designated as Alaska Range East (ARE) covers the Central
Alaska Range east of Denali National Park, excluding the Tok
Management Area and the Delta Controlled Use Area.

10

Present abundance. The sheep populaticn in the ARE portion
of GMU 20 is estimated to be more than 5,000 animals (Heimer
1984). The population is dense compared to other sheep
populations in the state and 1is probably stable. Lamb
survival and subsequent recruitment have fluctuated in recent
years; however, variations have had a relatively minor effect
on the overall population (Jennings 1984a). Composition and
productivity data for this population is determined from
ground observations conducted at Dry Creek mineral Tlick.
This type of observation samples only a portion of the
population, and not all categories of classification can be
determined. Table 4 lists the limited population information
available from these observations. Lamb preduction and
survival has remained relatively high, except for 1982. The
1982 figure of 31 lambs/100 ewes is probably attributable to
the severe winter conditions of 1981/1982 (ibid.).

Most ewes 1in this population exhibit alternate year
reproduction (i.e., produce a lamb every other year), and
therefore recruitment into the population is relativeiy low
even in normal years (ibid.). However, recent oubservations
of marked ewes 1in the population have indicated that
consecutive year breeding and production has increased from a
Tow of 6% (1977-1981) to 40% (1981-1984) (Jennings 1985).
These changes 1in reproductive patterns may be related to an
increase of mature rams in the population (ibid.).

Historic abundance. There is very little information

concerning historic sheep populations in this area. However,
based on incomplete aerial surveys, Scott et al. (1950)
stated that an estimated 4,000 sheep inhabited the Alaska
Range from the Canadian border to Lake Clark. These surveys
were pioneer efforts at estimating sheep distributicn and
abundance in Alaska utilizing aerial survey techniques. The
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aircraft available during that period prevented observers
from surveying difficult or dangerous areas. Also, remote
areas were difficult to reach and costly to survey.
Therefore, these survey efforts were incomplete at best and
are not comparable to modern techniques or effort (Heimer,
pers. comm.).

Tanana/Yukon Uplands - GMSs 20E and 25C

1.

Present abundance. Sheep in this area are characterized by

disjunct, low-density populations, which are probably slowly
declining because of low production and survival (Jennings
1984a). The total sheep population in this area is estimated
to contain 650 animals (Heimer 1984).

In 1982, aerial surveys were conducted in this area to
determine population composition. A total of 419 sheep were
observed, which included 162 rams, 216 ewes, and 41 lambs
(Jennings 1984a). The percentage of lambs in the population
(10%) and the low lamb/ewe ratio (8 lambs/100 ewes) indicates
very low production and recruitment into the population.

Low recruitment into this population has only recently become
apparent. Ground composition surveys conducted in 1980 and
1981 indicated good recruitment, with 66 lambs/100 ewes and
59 lambs/100 ewes, respectively (Jennings 1982, 1983). These
ratios were determined from a relatively small sample size
and therefore may not be representative.

Historic abundance. Scott et al. (1950) described the sheep

in this area as small relict bands numbering only about 250
animals. No additional historic information was found for
this area.

Alaska Range West (ARW) - GMSs 19C, 19B, 16B, and 17B

This area includes that portion of the Alaska Range west and south
of Denali National Park extending to the area near Telaquana Lake
and Lake Clark. Distribution of sheep is widely scattered, with
areas ot moderate sheep density separated by major river drainages
or areas of nonpreferred habitat.

L.

Present abundance. At least 4,000 sheep are estimated to

occur in the western Alaska Range The population trend is
unkn?wn, although it is thought to be stable overall (Pegau
1985).

The Lake Clark Natijonal Park and Preserve now encompasses
most sheep habitat in GMSs 17B and 19B of the Alaska Range.
The NPS conducted helicopter aerial surveys of the
park/preserve area 1in 1981. The total number of sheep
observed was 805, which 1is considerably more than the
previous total of 178 observed in 1974 (table 5). The total
sheep population for the Lake Clark National Park/Preserve is
estimated to be 1,000 animals (Pegau 1984).

The apparent increase in sheep numbers in the Lake Clark
Park/Preserve can be attributed partially to an increase in
the area surveyed, an increase in time spent surveying, and
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different survey techniques. Sheep populations in this area
were probably underestimated previously (ibid.).

The majority of sheep occurring in Alaska Range West are
located in three areas of GMS 19C: Tonzona River, South Fork
of the Kuskokwim River, and Windy Fork of the Kuskokwim
River. The total sheep population in these areas is
estimated to be about 2,000-2,500 animals.

Table 6 presents aerial survey information collected from
these three areas. Surveys, in some cases, are not directly
comparable from year to year because of slight differences in
area surveyed.

There 1is an apparent increase in total sheep observed 1n
these areas. This increase can be attributed to a possible
real increase in the sheep population or to better survey
effort and techniques. It is most probably a combination of
those factors. Current population status is believed to be
reflected by the most recent surveys.

Historic abundance. No specific historic abundance informa-
tion pertaining to this area was located.

91



Table 1. Recent and Highest Previous Counts of Dall Sheep in Nine Count
Units in Wrangell-St. Elias National Park/Preserve

Recent Count % Change Last, Most Year
From Last Complete, & of
Count Previous Accurate Last
Unit 1981 Count Count Count
1 -_— * 1,072 1982
3 1,639 * 1,907 1973
4 1,366 * 699a 1973
5 - —_—— 66a 1974
6 1,343 +140% 493 1974
7 996 +190% 3438 1974
8 289 +388% 1822 1974
9 164 - 79% 763 1973
19 350 * -
Total count 6,397 5,525
Count plus
estimate for
uricounted
units 7,885 5,875
Estimated
population 9,856 7,344

Source: Singer 1982.
--- means no data were available.
a Helicopter count.

* Boundaries changed or only part of the unit was counted. No
comparisons were made.
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Table 2. Composition of Sheep Observed in the Tok Management Area, 1974 and 1979-84

GMU Legal Sublegal Lambs/100
Year Area Rams Rams Lambs Unclass.** Total "Ewes" % Lambs
1974 TMA 156* 103 220 760 1,266 --- 17.4
1979 TMA a --- --- --- --- 63 ---
1980 TMA 151 279 354 859 1,698 69 23.2
1981 TMA a --- - -—-- --- 52 26.0
1982 TMA --- --- --- --- --- --- ---
1983 TMA a --- --- --- --- 43 22.0
1564 TMA 276¢ --- 190 529 998" 45 19.0

Source: Kelleyhouse 1981, 19€z, 1983, 1984a, 1985.

--- means no data were available.

* In 1974, legal rams were 3/4 curl; in 1980, legal rams were 4/4, full curl.
**  "Unclassified" includes unidentifiea young rams and yearlings of both sexes.
a No aeriai surveys. Grounc composition data only.

b Partial survey. Approximately 1/2 of TMA was surveyed.

¢ Includes sublegal rams.
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Table 3. Composition ¢f Sheep Observed in the Delta Contrclled Use Area, 1974, 1979-83

GMU Legal Sublegal Lambs/100
Year Area Rams Rams Lambs Unclass.** Total "Ewes" % Lambs
1974 DCUA 155 144 280 791 1,390 29 20.4
1979 DCUA --- --- --- --- --- 68 ---
1980 DCUA --- --- --- —-- 1,105 43 22.0
1981 DCUA --- --- --- --- --- 29 -—-
1982 DCUA a --- --- --- --- --- -
1583 DCUA --- --- --- --- --- 29 14.0

Source: Johnson 1983, 1984, pers. comm.
--- means no data were available.
* Unclassified includes unidentified young rams and yearlings of both sexes.

a No reliable data from ground surveys.
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Table 4. Composition of Sheep Observed at Dry Creek Lick, GMU 20, Alaska Range East,

1979-83
GMU Legal Sublegal Lambs/100

Year Area Rams Rams Lambs Unclass.** Total "Ewes" % Lambs
1979  Dry Creek --- - -— -— _— 65 _—
1980 Dry Creek --- - ——- - - 69 ——
1981 Dry Creek --- -—— ——- -— - 60 —_—
1982 Dry Creek --- - ——- -— ——- 31 —
1983 Dry Creek --- - -—- - - 55 _—

Source: Jennings 1981, 1982, 1983, 1984a, 1984b.
--- means no data were available.

**  Unclassified includes unidentified young rams

and

yearlings of both sexes.
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Table 5.
1974, 1981

Composition of Sheep Observed in the Lake Clark Area of the Alaska Range West.

GMU Legal
Year Area Rams

Sublegal
Rams Lambs

Unclass.,**

Total

Lambs/100

"Ewes" % Lambs

1974 Telaquana
Lake- a
Lake Clark 7

1981 Telaquana
Lake- a
Lake Clark 169

--- 193

118

596

178

805

--- 2.4

Source: Pegau 1984.

--- means no data were avaiiable.

a Includes all rams observed.

** Unclassified includes unidentified young rams and yearlings of both sexes.
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Table 6.

Composition

of Sheep Observed in GMU 19C, Alaska Range West

GMU Legal Sublegal Lambs/100
Year Area Rams Rams Lambs Unclass.** Total "Ewes" % Lambs
1974 Tonzona R. -—- -—-- 42 -- 234 27 18
1977  Tonzona R.-

Dillinger R, --- --- 46 -- 308 38 15
1978  Pingston Cr.-

Dillinger R. --- -—- 112 -- 468 51 24
1969 S. Fork

Kuskokwim --- -—- 78 -- 392 40 20
1972  S. Fork

Kuskokwim --- --- 26 -- 535 17 5
1975  Upper S. Fork

(incomplete) --- -—-- 21 - 101 43 21
1973  Sheep Cr.-

Windy Fork --- -— 71 -- 325 81 22
1974  Sheep Cr.-

Windy Fork --- --- 63 -- 323 29 18
1975  Sheep Cr.-

Windy Fork --- -—-- 31 -- 225 41 14
1976  Sheep Cr. -—- --- 62 -- 329 36 19
1977  Sheep Cr.-

Windy Fork -—- --- 130 -- 466 53 28
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Table 6 (continued).

GMU Legal Sublegal Lambs/100
Year Area Rams Rams Lambs Unclass.** Total "Ewes" % Lambs
1978 Sheep Cr.-
Windy Fork -—— - 116 - 555 40 21
1984  Sheep Cr. —— - 116 _—— 485 45 24

Source: Pegau, pers. comm.

--- means no data were available.
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Moose Distribution and Abundance
Western and Interior Regions

REGIONWIDE INFORMATION

The following information is organized by game management unit (GMU)
or, where information is available, by subunit (GMS)(see map 1.) The
Western Region is composed of GMU 18 and GMSs 19A and B. The Interior
Region is composed of GMUs 12, 20, 21, 24, and 25 and GMSs 19C and D.

A.

Regional Distribution

In the GMU 18 portion of the Western Region, moose densities are
extremely low, with the exception of the Yukon River drainage
above Ohogamiut (Machida 1985). They are found throughout GMSs
19A and B of the region (ADF&G 1977). Moose irhabit all of the
Interior Region except alpine areas (LeResche et al. 1974).

Areas Used Seasonally and for Life Functions

To supplement the distribution information presented in the text,
a series of blue-lined reference maps has been prepared for each
region. Most of the maps in this series are at 1:250,000 scale,
but some are at 1:1,000,00C scale. These maps are available for
review in ADF&G offices of the region or may be purchased from the
contract vendor responsible for their reproduction. In addition,
a set of colored 1:1,000,000-scale index maps of selected fish and
wildlife species has been prepared and may be found in the Atlas
that accompanies each regional guide.

The following categories of distribution were mapped:

° General distribution

Known calving concentrations

Known rutting concentrations

Known winter concentrations

Factors Affecting Distribution

Numerous factors can influence the seasonal and long-term distri-
bution of moose. Some of these factors are snow depth, elevation,
range condition, fire, predator density, hunting pressure, and
land use.

Movements Between Areas

The movements of moose can consist of local travel within seasonal
ranges, migration between seasonal ranges, or dispersal to new
ranges. Variable movements by individuals or segments of moose
populations make it difficult to precisely delineate the patterns.
Some animals may seasonally migrate during different times to
different 1locations, for example, whereas others may remain
resident throughout the year (Coady 1982).

Population Size Estimation

Abundance estimates are based on several techriques or combina-
tions of techniques. Gasaway et al. (1981) have developed a
sampling procedure for estimating moose abundance based on a
stratified sampling design that includes estimating sightability
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under different environmental conditions. Such censuses have been
conducted in porticns of some GMUs within the Interior Region.
The results from these censuses combined with fall composition
counts in specific areas allow gross population estimates to be
made for individual composition. count areas. In some instances,
gross estimates are extrapolated for subunits, based on a
combination of data from fall composition counts and the
experience of area manage