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General 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
0oil 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 comunities; and
describing their role in the state's econamy. 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 econamic
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, in conjunction with compiled life 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 land 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&G 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
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The six regions of the Alaska Habitat Management Guides.
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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
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 econamic 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 gquides are advised to consult
with the appropriate species experts and area biologists, however, to check
on the availability of more recent information.

Introduction to This Volume

Purpose

A primary purpose of the Alaska Habitat Management Guides is to provide
information that is useful in preparing land management recommendations or
requirements that will mitigate the impacts of land and water uses and types
of development on fish and wildlife species and their habitats, and on human
use of those species. Toward that end, this volume contains options that
have been developed to maximize the protection of selected wildlife species
and their habitat, and human use of fish and wildlife. The basis for the
options is found in the department's 1982 "Statement of Policy on Mitigation
of Fish and Game Habitat Disruptions." This policy states that "The overall
goal of the Department of Fish and Game is to maintain or establish an
ecosystem with the project in place that is as nearly desirable as the
ecosystem that would have been there in the absence of the project."

It should be emphasized that the managerial alternatives presented here do
not exist in isolation from the other products of the Alaska Habitat
Management Guides project. On the contrary, these options should be
considered in context of the body of information compiled in the volumes of
narratives and maps covering the life histories and habitat requirements,
distribution, and relative abundance of species, the human uses made of
them, and - especially - the survey of documented impacts. These data
should be used in conjunction with existing guidelines and the managerial



options provided in this volume to generate appropriate recommendations
applicable to a specific proposal, such as a land management plan or a
permit for a development project. In sum, then, although these alternatives
have undergone numerous technical reviews within the department (see
appendix A) they are not to be regarded as in themselves statements of
department policy. The department may, however, elect to incoproprate one
or another of them into specific policy statements in response to a given
land use issue.

Approach

Although there are slight differences in the approach between the wildlife
and human use portions of this volume, the intent of both remains the same.
Recommendations in this volume take two forms--considerations and
guidelines. Considerations are concerns that should be kept in mind when
one is generating his/her own guidelines using the products mentioned above.
These considerations may be general, specific to a particular type of
activity, or unique to a particular species or human use. General
considerations (see appendix B) can be applied to all species or types of
human use--for example, taking into account the intensity and duration of
the proposed development. Activity-specific considerations (see appendix C)
are relevant to each individual activity that may be involved in a land use
or development type--for example, taking into account the charge size,
delay, and total amount of each shot in a blasting program.
Species-specific considerations apply to each individual featured
species-—for example, taking into account the importance of mineral licks to
Dall sheep nutrition in the spring. Human use considerations are relevant
to particular types of human use of fish and wildlife--for example, the
location of seasonal hunting or fishing sites. Species considerations are
located within each of the species chapters in the wildlife portion of this
volume; human use considerations are located in the human use portion of
this volume.

As was the case with species and human use considerations, gquidelines are
presented for wildlife species and for various types of human uses that have
been featured in the Alaska Habitat Management Guides. Wildlife guidelines
are prepared only for documented impacts--i.e., those that were discussed in
the companion volume Impacts of Land and Water Use on Wildlife and Their
Habitat and on Human Use of Fish and Wildlife. Whereas the wildlife species
guidelines rely campletely on documented impacts, the human use quidelines
rely only partially on documented impacts to human uses. The human use
guidelines must rely heavily on information provided by the user groups that
will be affected, as well as on information provided by the species volumes.
This difference in emphasis has led to the difference in organization
between the two portions of this volume. The wildlife guidelines are
specific recammendations, whereas the human use guidelines are more a set of
procedures to follow to arrive at a decision about whether or not to support
a particular project. These differences will be explained further in the
respective portions of this volume.



Introduction
Approach

Ideally, guidelines to protect wildlife species and their habitat fram
impacts of human land uses and developments should incorporate information
about the activities that may be involved in the specific proposed land use
or development, knowledge of the life history and distribution of wildlife
species that may be affected by the land use or development, and an
assessment of the impacts of the land use or development activities that is
based not only on documentation of past impacts related to those activities
but also on the potential for future impacts. Unfortunately, such an
all-encompassing approach is seldom possible with the constraints under
which the department operates. Therefore, the approach for preparing
wildlife guidelines has been to focus on recammendations that apply to
species featured in the Alaska Habitat Management Guides (see table 1) and
to limit the guidelines to those that pertain to documented impacts that
were discussed in the wildlife portion of the companion impacts volume.
These recamnendations consist of specific considerations and guidelines for
each of the species. The species-specific considerations are derived from
the life history and distribution and abundance narratives. The guidelines
have been prepared solely fram those impacts that have been documented in
the wildlife portion of the companion impacts volume. With only a few
exceptions, the language of the guidelines has been derived fram references
discussed in the annotated bibliography of that volume and has been selected
to reflect the maxiumum protection of wildlife species and their habitat.

A limitation to the approach of preparing gquidelines based solely on
documented impacts is that in many cases impacts have occurred but have not
been documented sufficiently to allow their inclusion in the impacts volume.
In other cases, although the specific project may not have caused an impact
on one of the featured species (and therefore would not have been included
here) such an impact is suspected. In this volume, guidelines have not been
prepared for these situations, which are considered potential impacts by our
criteria. For example, many of these are noted in tables 2 and 3 as "?2".
However, the nucleus of guidelines presented here can be used in conjunction
with other quidelines used by the department (such as those listed in the
Alaska Habitat Management Guide--Southwest Region) and the general (appendix
B), activity-specific (appendix C), and species-specific considerations to
prepare guidelines tailored to a specific project proposal or planning
effort. 1In this manner, comprehensive guidelines to provide maximum
protection to wildlife species and their habitat can be realized.

Organization

Recormendations in this volume are organized by individual species chapters,
each of which consists of two parts--species-specific considerations and
species guidelines. The guidelines are organized similarly to the widlife
impacts volume--i.e., by impacts category (see list in appendix F) under
each of the land use or development activities (see appendices E and G) that



Table 1. Featured Species and Regions for Which Impacts Apply

Region

South- State-
Species central Arctic Interior Western wide

Bald Eagle X
Belukha whale
Bowhead whale
Brown bear X
Caribou*
Dall sheep
Ducks
Furbearers
Geese

b

B

Harbor seal X
Moose X
Pacific walrus
Polar bear
Ringed seal X
Seabirds X
Sea otter X
Sitka black-tailed
deer
Steller sea lion b4 X

Trumpeter swan X X

* Two reports have been prepared in lieu of discussion in this volume. For
the complete reference to these reports, see chapter 10.
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Impacts to Featured Wildlife Species
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are relevant to the particular species. Activities and impacts that affect
featured wildlife species are summarized in tables 2 and 3, respectively.

Guidelines for each impact include a general guideline in all cases and, in
many cases additional specific guideline(s). General guidelines correspond
to the first step of the department's mitigation policy--i.e., avoid the
impact. For many projects avoiding the impact is unrealistic; therefore,
the second step of the mitigation policy--i.e., minimize the impact--is more
useful. In the latter situation, although we recognize that some impact
will occur this impact is deemed acceptable if further measures are taken.
These measures are presented as specific guidelines.

13
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1. BELUKHA WHALE - GUIDELINES

This section consists of guidelines derived fram references to documented
impacts that have been discussed in the campanion volume, Impacts of Land
and Water Use on Wildlife and Their Habitat and on Human Use of Fish and
Wildlife. Only those activities and impact categories for which documented
impacts have been located are included here. Table 1 is a quick index to
the impacts and activities for which documentation has been located. The
guidelines are organized by impact category under each activity. For a
camplete list of activities and impact categories, see appendices E and F,
respectively.

A. Species-related Considerations

1. Will the proposed project affect nearshore belukha calving or
feeding concentration areas? (Note: See the belukha distribution
maps in the Alaska Habitat Management Guides for the Southwest,
Arctic, and Western regions, respectively, for locations of such
areas in those regions.)

2. Will the proposed project result in the potential for oil spills
in areas where ice cover is partial or camplete, and belukhas
spend the winter or migrate through?

B. Guidelines

Citations after each guideline refer to annotated references in the
campanion impacts volume. Where the term "derived from" appears in a
citation, it indicates that the stated guideline was deduced from a
particular reference or number of references but that the reference
source(s) did not explicitly formulate the guideline. The temm
"derived fram, e.g.," indicates that only a few references were
selected from a large number of references providing similar
information. Citations without the two aforementioned terms indicate
that the guideline is either a direct paraphrase of the source or
contains a substantial amount of information (including specific units
of measure, in same cases) from the original reference. In instances
in which different references discuss identical impacts under similar
conditions but mention units of measure (e.g., aircraft elevations,
species flight distances, obstruction heights, percentage of forest
cover), we selected the units of measure that were most protective of
the species or its habitat use.

Belukhas prey on a number of marine fish and marine life stages of
anadromous fish. Impacts and gquidelines for those prey species that
are also featured in the Alaska Habitat Management Guides have been



prepared in the coampanion fish impacts and guidelines volumes.
Guidelines have not been prepared for prey species not featured in the
regional guides project unless a reference specifically documented an
impact on the prey species and referred to the secondary impact on

belukhas.
1. Blasting. Belukhas have been killed or injured when under water

2.

3.

during the detonation of a blast. Two references have provided
formulae that predict when blasting may cause either death or
injury to seals and other marine mammals. (Note: Although these
references do not meet the criteria for documentation in the
strictest sense, they are included here because they provide
sufficient information to determine when shock waves that are in
the water colum and that exceed a specified criterion will result
in death or injury to whales.)

a. Harassment, active or passive.

General guideline. Avoid blasting near belukhas when such
blasting may result in active or passive harassment (derived
fram Goertner 1982, Hill 1978).

b. Shock waves, increase in hydrostatic pressure.

(1) General guideline. Avoid blasting when belukhas are in
the water and the impulse level generated by the blast
will exceed 0.39 bar-m sec (derived from Goertner 1982
and Hill 1978).

(2) Specific guideline. Minimize the impact of shock waves
on belukhas by ensuring that the impulse level generated
by the blast does not exceed 0.69 bar-m sec (derived
fram Hill 1978).

Drilling. Playback of recordings of offshore drilling rig noise
caused temporary and minor overt harassment of belukhas in a river
system.

Harassment, active or passive

General guideline. Avoid offshore drilling in belukha
concentration areas when harassment could result
(derived from Stewart et al. 1983).

Netting. Entanglement of belukhas, especially calves, has
increased as the amount of cammercial fishing time for king and
red salmon has increased.



4.

Entanglement in nets, debris

General guideline. Avoid methods of netting, such as
setnets, in belukha concentration areas (derived from
Frost et al. 1984). (Note: In many regions belukhas
are concentrated in nearshore areas during the same
period that commercial fish species such as salmon and
herring are also present and are being fished, therefore
another form of prevention should be attempted, such as
nonlethal scaring devices [e.g., killer whale
recordings]. However, if such means are not available,
proposed changes in fishing requlations must be
pramlgated by the Alaska Board of Fisheries.)

Transport of oil/gas/water - water. Crude oil and gasoline have

temporarily damaged skin of cetaceans related to belukhas.

Morbidity or mortality due to ingestion of or contact with

petroleum, petroleum products, or other chemicals

(1)

(2)

General guideline. Avoid marine  transportation
corridors near belukha concentration areas (e.qg.,
calving, feeding, Arctic migration, or wintering) when
petroleum or petroleum products are being shipped along
such corridors (derived from Geraci and St. Aubin 1982).

Specific guideline. Minimize oil contamination of
belukhas by ensuring that adequate spill containment
procedures and materials are available to prevent a
petroleum or petroleum products spill from affecting
belukha concentration areas (derived from Geraci and St.
Aubin 1982).

Transport of personnel/equipment/material - air. One reference

documented a group of belukhas moving to deep water after a small
aircraft flew over them at 300 m (1,000 ft) asl.

Harassment, active or passive

General guideline. Avoid low-level aircraft f£flights
over belukha concentration areas (derived from Burns and
Seaman 1985, Calkins 1983).

Transport of personnel/equipment/material = water. Belukha have

temporarily avoided some areas when boat traffic increased, and
have permanently abandoned use of other areas after intensive,
long-term boat traffic especially when such traffic has been
associated with hunting belukhas.



a. Barriers to movement, physical and behavioral

General guideline. Avoid barge and other shipping
traffic within 4 km (2.4 mi) of belukha concentration
areas (e.g., calving, feeding, migration, and wintering
areas) (derived fram Fraker 1977).

b. Harassment, active or passive

General guideline. Avoid boat traffic in belukha
concentration areas (e.g., calving, feeding, and
migration areas) when harassment could result (derived
fram, e.g., Burns and Seaman 1985, Calkins 1983).
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Table 1.

Activity

Impacts

Blasting

Burning
Channel

1Z1ng wWa

terways

Chemical application

ining

Clearing and tree harvest

Dra

prilling

Dredging

Impacts Associated With Each Activity - Bowhead whale

fFencing

Filling and pile-supported structures (aquatic)

Filling (terrestrial)
Grading/plowing

Grazing

Human disturbance

Log storage/transport

Netting

Processing geothermal energy
Processing lumber/kraft/pulp

Processing minerals (including gravel)

Processing oil/gas
Sewage disposal

Solid waste disposal

Stream crossing - fords

Stream crossing - structures

L/gas/water - water

i

Transport of personne

Transport of oil/gas/water - land,ice
Transport of personne

Transport of o

l/equipment/material - a

Jice

ir

l/equipment/material - land

ipment/material - water

water regulation/withdrawal/irrigation

Transport of personnel/equ

Aquatic substrate materials, add or remove

Aquatic vegetation, destruction or change

Attraction to artificial food source

Barriers to movement, physical and behavioral

Collision with vehicles or structures

Entanglement in _fishing nets, debris

Entrapment in impoundments or excavations

Harassment, active or passive

Harvest, change in level

Introduced wild/domestic species, competition

Morbidity/mortality by ingestion of petroleum

Parasitism/predation, increased susceptibility

Prey base, alteration of

Shock waves (increase in hydrostatic pressure)

Terrain alteration or destruction

Veg. composition, change to less preferred

Veq. damage/destruction due to air pollution

Veg. damage/destruction due to fire/parasitism

Veg. damage/destruction due to grazing

Veg, damage/destruction due to erosion

Water level or water quality fluctuations

X - Documented impact (see text).
? - Potential impact.



2. BOWHEAD WHALE - GUIDELINES

This section consists of guidelines derived from references to documented
impacts that have been discussed in the companion volume, Impacts of Land
and Water Use on Wildlife and Their Habitat and on Human Use of Fish and
Wildlife. Only those activities and impact categories for which documented
impacts have been located are included here. Table 1 is a quick index to
the impacts and activities for which documentation has been located. The
guidelines are organized by impact category under each activity. For a
camplete list of activities and impact categories, see appendices E and F,
respectively.

A, Species-related Considerations

1. WwWill the proposed project or activity affect the presence,
distribution, or use of seasonal feeding areas used by bowheads?
(Note: See distribution and abundance section of the Alaska
Habitat Management Guides for the Arctic and Western regions.)

2. Will the proposed project or activity interfere with the movement
of bowheads between areas of important habitat (e.g., spring
migration in ice leads or fall movement to feeding areas)? (Note:
See the distribution and abundance section of the Alaska Habitat
Management Guides for the Arctic and Western regions.)

B. Guidelines

Citations after each quideline refer to annotated references in the
campanion impacts volume. Where the term "derived from" appears in a
citation, it indicates that the stated guideline was deduced from a
particular reference or number of references but that the reference
source(s) did not explicitly formulate the guideline. The term
"derived from, e.q.," indicates that only a few references were
selected from a 1large number of references providing similar
information. Citations without the two aforementioned terms indicate
that the guideline is either a direct paraphrase of the source or
contains a substantial amount of information (including specific units
of measure, in same cases) from the original reference. In instances
in which different references discuss identical impacts under similar
conditions but mention different units of measure (e.g., aircraft
elevations, species flight distances, obstruction heights, percentage
of forest cover), we selected the units of measure that were most
protective of the wildlife species or its habitat use.

1. Blasting. Several references documented behavioral responses of
bowheads to noise from seismic exploration with air quns and
sleeve exploders. These responses were varied, inconsistent, and
generally not dramatic.

2-3



Two references provided formulae for predicting when blasting
would injure or kill cetaceans, including bowhead whales. (Note:
Although these references do not meet the criteria for
documentation in the strictest sense, they are included here
because they provide sufficient information to determine that
shock waves in the water column that exceed the specified
threshold will result in death or injury to a number of marine
mammal species, including bowhead whales.)

a., Harassment

(1) General guideline. Avoid seismic and high explosive
blasting in bowhead habitat when whales are likely to be
present (derived from Hill 1978, Goertner 1982,
Richardson et al. 1985b).

(2) Specific guidelines:

° Minimize harassment of bowhead whales by using
formulae in Hill (1978) and Goertner (1982) to
determine safe distances and conditions for
blasting with high explosives.

° Minimize harassment from noise of seismic
explorations by avoiding operation of seismic
equipment within 7.5 km (4.5 mi) of bowhead whales
(Ljungblad et al. 1985, Richardson et al. 1985b).

b. Shock waves

(1) General gquideline. Avoid high explosive blasting in
bowhead habitat when whales are likely to be present
(Hill 1978, Goertner 1982, Richardscn et al. 1985b).

(2) Specific quideline. Minimize injuries to bowhead whales
by using formulae in Hill (1978) and Goertner (1982) to
determine safe distances and conditions for blasting
with high explosives.

Dredging. Although same bowheads have been observed within 5 km
(3 mi) of an active dredge, bowheads responded to two of three
playback experiments of dredge noise at lower levels of received
sound.

Harassment
(1) General guideline. Avoid dredging in bowhead whale

habitat when whales are likely to be present (derived
from Richardson et al. 1985b).
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(2) Specific guidelines. Minimize harassment from dredge
noise to bowheads by avoiding dredging within 5 km (3
mi) of bowheads (Richardson et al. 1985b).

3. Drilling. Behavioral responses of bowheads to noise fram drill
ships were documented; whales were not observed in areas
ensonified by drilling from caisson-retained islands or artificial
islands. The distance at which whales could probably hear noise
from drilling platforms in lower Cook Inlet was calculated but not
tested.

Harassment

(1) General guideline. Avoid drilling in bowhead whale
habitat when whales are likely to be present (derived
fram Richardson et al. 1985b).

(2) Specific guideline. Minimize harassment to bowheads by
avoiding drilling within 5 km (3 mi) of whales (derived
fran Fraker et al. 1982, Gales 1982, Richardson et al.
1985b) .

4. Transport of oil/gas/water - water. Crude oil has been shown to
foul bowhead baleen, thus reducing feeding efficiency. Contact
with oil sometimes damages cetacean skin.

Morbidity/mortality by ingestion of petroleum

General guideline. Avoid activities that could result
in o0il spills with subsequent contact by bowhead whales
(Geraci and St. Aubin 1982, Braithwaite 1983).

5. Transport of personnel/equipment/material - air. Bowhead response
to overflights by small twin-engine fixed-wing aircraft was
usually a quick dive; as the aircraft continued circling below 457
m (1,500 ft), blow intervals tended to be shorter. Several single
passes of helicopters at 150 m (500 ft) flight altitude resulted
in responses ranging from none to diving as the aircraft
approached.

Harassment

(1) General guideline., Avoid flying over bowheads with
either helicopters or fixed-wing aircraft (derived fraom
Richardson et al. 1985b).

(2) Specific guideline. Minimize harassment to bowheads by
overflying at or above 457 m (1,500 ft) and refraining
from circling the whales (Richardson et al. 1985b).

6. Transport of personnel/equipment/material - water. Bowheads
reacted more strongly to boats than to any other form of
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industrial activity and began to swim away rapidly as boats
approached to within 1-4 km (0.6-2.4 mi).

Harassment

(1) General guideline. Avoid operating boats in bowhead
whale habitat when whales are likely to be present
(derived fram Richardson et al. 1985b).

(2) Specific quideline. Minimize harassment to bowheads by

not operating boats within 5 km (3 mi) of whales
(Richardson et al. 1985b).

2-6



3. Harbor Seal




Table 1. Impacts Associated With Each Activity - Harbor seal
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3. HARBOR SEAL - GUIDELINES

This section consists of guidelines derived fram references to documented
impacts that have been discussed in the companion volume, Impacts of Land and
Water Use on Wildlife and Their Habitat and on Human Use of Fish and

wildlife.

Only those activities and impact categories for which documented

impacts have been located are included here. Table 1 is a quick index to the
impacts and activities for which documentation has been located. The
guidelines are organized by impact category under each activity. For a
camplete list of activities and impact categories, see appendices E and F,

respectively.

Species-related Considerations

A.

1.

Will the proposed project affect terrestrial haulouts that are used
repeatedly by harbor seals for pupping, molting, and hauling out?
Such haulouts are commonly located in areas remote from human
disturbance.

Will the proposed project increase the probability of human
disturbance of harbor seals during the molt? Molting may be
necessary for proper thermoregulation of harbor seals, and during
that period harbor seals exhibit a higher level of hormones
associated with stress.

Will the proposed project increase the likelihood of human
disturbance of harbor seals during pupping? Unlike that of sea
otters and sea lions, the harbor seal mother/infant bond is not
well developed at birth; therefore, disturbance during the first
few hours after parturition can result in permanent abandonment of
the pup by the mother and subsequent death of the pup.

Will the proposed project increase boat traffic in nearshore areas
(e.g., inland of the 80 fathom [480 ft] isobath), where harbor
seals are most commonly found?

Guidelines

Citations after each gquideline refer to annotated references in the
companion impacts volume. Where the term "derived from" appears in a
citation, it indicates that the stated guideline was deduced fram a
particular reference or number of references but that the reference
source (s) did not explicitly formulate the guideline. The term "derived
from, e.qg.," indicates that only a few references were selected fram a
large number of references providing similar information. Citations



without the two aforementioned terms indicate that the guideline is
either a direct paraphrase of the source or contains a substantial
amount of information (including specific units of measure, in same
cases) from the original reference. In instances in which different
references discuss identical impacts under similar conditions but
mention units of measure (e.g., aircraft elevations, species flight
distances, obstruction heights, percentage of forest cover), we selected
the units of measure that were most protective of the species or its
habitat use.

Harbor seals prey on a number of marine fish and marine life stages of

anadromous fish. Impacts and guidelines for those prey species that are
also featured in the Alaska Habitat Management Guides have been prepared
in the campanion fish impacts and guidelines volumes. Guidelines have

not been prepared for prey species not featured in the regional gquides

project unless a reference specifically documented an impact on the prey
species and referred to the secondary impact on harbor seals.

1. Blasting. Harbor seals have abandoned terrestrial haulouts because
of harassment due to onshore blasting associated with nearby road
construction. Harbor seals have been killed or injured when
underwater during the detonation of a blast. Two references have
provided formulae that predict when blasting may cause either death
or injury to seals and other marine mammals (Note: Although these
references do not meet the criteria for documentation in the
strictest sense, they are included here because they provide
sufficient information to determine when shock waves that are in
the water colum and that exceed a specified criterion will result
in death or injury to seals.).

a. Harassment, active or passive

General guideline. Avoid blasting near harbor seal haulouts
when such blasting may result in active or passive harassment

and especially temporary or permanent abandonment of a haulout
(derived from Hazard 1977).

b. Shock waves, increase in hydrostatic pressure.

(1) General guideline. Avoid blasting when harbor seals are
in the water and the impulse level generated by the blast
will exceed 0.39 bar-m sec (derived from Goertner 1982
and Hill 1978).

(2) Specific guideline. Minimize the impact of shock waves
on harbor seals by ensuring that the impulse level
generated by the blast does not exceed 0.69 bar-m sec
(derived from Hill 1978).



2. Chemical application. Harbor seals have been found with elevated
levels of organochlorines (e.g., DDT) and PCBs, and these
contaminants have been linked with seal reproductive failure.

Morbidity or mortality due to ingestion of or contact with
petroleum, petroleum products, or other chemicals

General guideline. Avoid the applications of chemicals
such as DDT and PCBs when such chemicals could
contaminate harbor seal habitat or prey species (derived
from Helle 1981, and Helle et al. 1976a, b).

3. Drilling. Contamination with crude oil has resulted in death of
juvenile harbor seals and debilitation of juvenile and adults.
Debilitation included ulceration of the eyes and skin and damage to
liver and kidneys.

Morbidity or mortality due to ingestion of or contact with
petroleum, petroleum products, or other chemicals

(1) General quideline. Avoid oil drilling when such drilling
can result in oil contamination of harbor seal habitat or
prey species (derived from, e.g., Calkins 1983, Davis and
Anderson 1976) .

(2) Specific guidelines:

° Minimize oil contamination of harbor seal pups and
molting adults by prohibiting oil exploration and
production drilling in areas where harbor seal
haulout concentrations occur (derived from, e.q.,
Calkins 1983, Davis and Anderson 1976). [Note: See
the harbor seal distribution and abundance
narratives and maps in the Alaska Habitat Management
Guides in the Southcentral and Southwest regions,
respectively, for locations of haulout
concentrations.]

Minimize o0il contamination of harbor seals by
ensuring that adequate spill-containment procedures
and materials are available to prevent a petroleum
or petroleum product spill from affecting harbor
seal haulouts (derived from Calkins 1983).

4. Human disturbance. Harbor seals have temporarily and permanently
abandoned haulouts because of noise and general human activity
associated with settlements.

3-5



Harassment, active or passive

(1) General guideline. Avoid human disturbance (e.qg.,
settlements) near harbor seal haulouts (derived from,
e.g., Everitt and Beach 1982, Hazard 1977).

(2) Specific guideline. Minimize the harassment of harbor
seals while they are on haulouts by restricting sources
of human disturbance such as settlements within 1.5 km (1
mi) of haulouts if the settlement is small (derived from
Hazard 1977) or farther if the settlement is large
(derived fram Schneider and Payne 1983). (Note: No
specific distance has been found in the latter case.)

.5. Netting. Harbor seals have been injured or killed by entanglement
in fishing nets, especially drift and gill nets.

Entanglement in fishing nets, debris

(1) General guideline. Avoid netting in nearshore areas
(i.e., shallower than 60 fathoms [180 ft]) in harbor seal
habitat (derived from, e.g., Everitt and Beach 1982,
Miller et al. 1983). [Note: See harbor seal
distribution and abundance maps in the Alaska Habitat
Management Guides in the Southcentral and Southwest
regions for range of harbor seals in those regions.]

(2) Specific guideline. Minimize the entanglement of harbor
seals by prohibiting gill net fisheries near harbor seal
haulouts (derived fram Miller et al. 1983).

6. Processing oil and gas. Contamination with crude oil has resulted
in the death of juvenile harbor seals and debilitation of juveniles
and adults. Debilitations has included ulceration of the eyes and
skin and damage to kidneys and liver.

Morbidity or mortality due to ingestion of or contact with
petroleum, petroleum products, or other chemicals

(1) General guideline. Avoid o0il and gas processing
facilities when petroleum or petroleum products could
contaminate harbor seal habitat or prey species (derived
from, e.g., Calkins 1983).

(2) Specific guidelines.
See Drilling, 3., for applicable guidelines.

7. Transport of oil/gas/water - water. Contamination with crude oil
has resulted in the death of juvenile harbor seals and debilitation
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of juveniles and adults. Debilitation has included ulceration of
the eyes and skin and damage to kidneys and liver.

Morbidity or mortality due to ingestion of or contact with
petroleum, petroleum products, or other chemicals

(1) General guideline. Avoid marine transportation corridors
near harbor seal haulouts when petroleum or petroleum
products are being shipped along such corridors (derived
from Davis and Anderson 1976). (Note: See the Alaska
Habitat Management Guides in the Southcentral and
Southwest regions for locations of harbor seal haulouts
in those regions.)

(2) Specific guidelines.
See Drilling, 3., for appropriate guidelines.

Transport of personnel/equipment/material - air. Harbor seals have
temporarily and permanently abandoned haulouts when harassed by
aircraft. Pup mortality has resulted when seals panic at the
approach of aircraft, and during the ensuing stampede, pups become
separated from their mothers and abandoned by them.

Harassment, active or passive

(1) General gquideline. Avoid aircraft traffic near harbor
seal haulouts when harassment could result (derived from
Hazard 1977 and Johnson 1976).

(2) Specific gquidelines:

° Minimize effects of harassment of harbor seals by
aircraft by avoiding flights over harbor seal
haulouts during the pupping season (Johnson 1976,
Murphy and Hoover 1981). |[Note: See the harbor
seal life history section of the Alaska Habitat
Management Guides in the Southcentral and Southwest
regions, respectively, for dates of pupping season.]

° Minimize harassment of harbor seals by small,
fixed-wing aircraft by maintaining a constant flight
direction and airspeed and a minimum flight
elevation of 170 m (500 ft) ASL (derived fram Murphy
and Hoover 1981, Risebrough et al. 1980).

Transport of personnel/equipment/material - water. Boat traffic

has resulted in the temporary and permanent abandonment of harbor
seal haulouts and changes in use patterns of haulouts from day-long
to nocturnal only. Isolation from boat traffic has become a



significant feature of many haulouts, indicating that prolonged
disturbance has changed the distribution of such haulouts. Boat
traffic near haulouts has resulted in panicked stampedes by seals
into the water, and pups have become separated from their mothers,
resulting in mortality of the former.

Harassment, active or passive

(1)

(2)

General quideline. Avoid boat traffic near harbor seal
haulouts when such traffic would result in harassment of
seals (derived from, e.g., Brown and Mate 1983, Hazard
1977, and Terhune 1985).

Specific guidelines:

[+]

Minimize harassment of seals by boat traffic by
approaching hauled-out seals slowly and with a
minimum of on-board human activity (Murphy and
Hoover 1981).

Minimize harassment of seals with pups by remaining
at least 100 m (300 ft) from parturient seals and 60 -
m (190 ft) fram hauled-out seals with pups at other
times (Murphy and Hoover 1981). (Note: These
distances are derived from a study conducted in a
park where hunting is prohibited and access is
restricted and where viewing seals is encouraged.
These distances may be too liberal in situations
where access and hunting are not controlled and
where seals would be expected to be more reactive to
boat traffic.)

Minimize effects of boat traffic on molting harbor
seals by prohibiting unnecessary boat traffic near
haulouts where seals are molting (derived from
Johnson 1976) .
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Table 1. Impacts Associated With Each Activity - Pacific walrus
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? - Potential impact.
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4. PACIFIC WALRUS - GUIDELINES

This section consists of guidelines derived from references to documented
impacts that have been discussed in the campanion volume, Impacts of Land
and Water Use on Wildlife and Their Habitat and on Human Use of Fish and
wWildlife. Only those activities and impact categories for which documented
impacts have been located are included here. Table 1 is a quick index to
the impacts and activities for which documentation has been located. The
guidelines are organized by impacts category under each activity. For a
camplete list of activities and impacts categories, see appendices E and F,
respectively.

A. Species-related Considerations

1. Will the proposed activities affect walrus use of "traditional"
terrestrial haulouts? (Note: See the walrus distribution maps of
the Alaska Habitat Management Guides in the Southwest, Western,
and Arctic regions, respectively, for the locations of such
haulouts in those regions.)

2. Will proposed activities affect walrus ability to feed on benthic
organisms, especially sessile bivalves (their primary prey)?

B. Guidelines

Citations after each guideline refer to annotated references in the
companion impacts volume. Where the term "derived from" appears in a
citation, it indicates that the stated guideline was deduced from a
particular reference or number of references but that the reference
source(s) did not explicitly formulate the guideline. The temm
"derived from e.qg.," indicates that only a few references were selected
from a large number of references providing similar information.
Citations without the two aforementioned terms indicate that the
guideline is either a direct paraphrase of the source or contains a
substantial amount of information (including specific units of measure,
in same cases) fram the original reference. 1In instances in which
different references discuss identical impacts under similar conditions
but mention different units of measure (e.g., aircraft elevations,
species flight distances, obstruction heights, percentage of forest
cover), we selected the units of measure that were most protective of
the species or its habitat use.

Pacific walruses prey on a number of marine benthic species. Impacts
and guidelines for those prey species that are also featured in the
Alaska Habitat Management Guides have been prepared in the companion
fish impacts and guidelines volumes. Guidelines have not been prepared
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for prey species not featured in the regional gquides project unless a
reference specifically documented an impact on the prey species and
referred to the secondary impact on Pacific walrus.

1.

Blasting. Two references have provided formulae that predict when
submerged marine mammals would be injured or killed by shock waves
generated by an underwater blast. (Note:  Although these
references do not meet the criteria for documentation in the
strictest sense, they are included here because they provide
sufficient information to determine when shock waves that are in
the water column and that exceed a specified criterion will result
in death or injury to walrus.)

Shock waves, increase in hydrostatic pressure

(1) General gquideline. Avoid blasting when walruses are in
the water and the impulse level generated by the blast
will exceed 0.39 bar-m sec (derived from Goertner 1982
and Hill 1978).

(2) Specific guideline. Minimize the impact of shock waves
on walruses in the water by ensuring that the impulse
level generated by the blast does not exceed 0.69 bar-m
sec (derived from Hill 1978).

Human  disturbance. Walruses have permanently abandoned
historically used terrestrial haulouts in areas where new
settlements and associated construction and transportation
activity occurred.

Harassment, active or passive

General guideline. Avoid prolonged human disturbance
(e.g., new settlements, construction activity) where
such disturbance can result in walruses abandoning
haulouts (derived from Fay et al. 1984).

Transport of personnel/equipment/material - air. Walruses have
temporarily abandoned terrestrial and ice haulouts when aircraft
flew over at low elevations (less than ca. 300 m [1,000 £ft]). 1In
some instances, walruses have fled haulouts in panicked stampedes
during which calves have been trampled or separated fram their
mothers and adults injured. Aircraft landings near terrestrial
haulouts appear to be especially disruptive to walruses.

Harassment, active or passive

(1) General guideline. Avoid aircraft flights and landings
near walrus haulouts when harassment would result
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(derived from, e.g., Davis and Thomson 1984, Fay 1981,
Taggert and Zabel 1983).

(2) Specific gquidelines:

° Minimize harassment of walruses by prohibiting
aircraft landings near walrus terrestrial haulouts
(derived from Taggert and Zabel 1983). (Note: See
the walrus distribution maps in the Alaska Habitat
Management Guides in the Southwest, Western, and
Arctic regions, respectively, for locations of
terrestrial haulouts in those regions.)

° Minimize harassment of walruses on terrestrial
haulouts by restricting small, fixed-wing aircraft
flights to at least 300 m (1,000 ft) AGL over
haulouts (Davis and Thomson 1984, Salter 1979).

° Minimize harassment of walruses on terrestrial
haulouts by prohibiting low-elevation helicopter
flights within 5 km (3 mi) of such haulouts
(derived from Salter 1979).

Transport of personnel/equipment/material - land, ice. Walruses
have been harassed and have temporarily abandoned haulouts when
approached by humans on land.

Harassment, active or passive

General gquideline. Avoid approaching walruses that are
on terrestrial haulouts when harassment would result
(derived from Fay 1981).

Transport of personnel/equipment/material - water. Prolonged
harassment of walruses on terrestrial haulouts due to shipping
traffic has resulted in abandonment of such haulouts. Short-term
disturbance by boats has resulted in temporary abandonment of
terrestrial and ice haulouts. Occasionally such abandonment
occurs as panicked stampedes during which calves are trampled or
separated from their mothers. A polar bear was observed to kill a
calf that had become separated from its mother when an approaching
ship caused the walrus group to abandon an ice floe.

Harassment, active or passive

(1) General guideline. Avoid boat traffic near hauled out
walruses when such traffic will cause harassment of
walruses (derived from, e.g., Davis and Thomson 1984,
Fay et al. 1981, Taggert and Zabel 1983).



(2)

Specific guidelines:

-}

Minimize harassment of walruses by maintaining a
distance of several kilometers between shipping
lanes and terrestrial haulouts (derived fram Fay et
al. 1981).

If walruses hauled out on the ice must be
approached by boat, minimize harassment by
remaining at least 300 m (1,000 ft) distant when
approaching with the wind and 100 m (300 f£ft)
distant when approaching against the wind (derived
from Fay et al. 1981).

Minimize harassment of walruses, especially cows
and calves, by prohibiting ice-breaking operations
within 1 km (0.6 mi) of concentrations of cows and
calves hauled out on the ice (derived from Fay et
al. 1981).

4-6



5. Polar Bear




Table 1. Impacts Associated With Each Activity - Polar Bear
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5. POLAR BEAR - GUIDELINES

This section consists of guidelines derived fram references to documented
. impacts that have been discussed in the companion volume, Impacts of Land
and Water Use on Wildlife and Their Habitat and on Human Use of Fish and
Wildlife. Only those activities and impact categories for which documented
impacts have been located are included here. Table 1 is a quick index to
the impacts and activities for which documentation has been located. The
guidelines are organized by impact category under each activity. For a
complete list of activities and impact categories, see appendices E and F,
respectively.

A. Species-related Considerations

1. Will the proposed project or activity interfere with maternity
denning either on land or sea ice? (Note: See the distribution
and abundance section of the Alaska Habitat Management Guides for
the Arctic and Western regions.)

2. Will the proposed project or activity interfere with the movement
of polar bears between areas of important habitat (e.g., denning
areas and feeding areas)? (Note: See the 1life history and
distribution and abundance sections of the Alaska Habitat
Management Guides for the Arctic and Western regions for
information on seasonal use of habitat.)

3. Will the proposed project or activity concentrate many bears of
all sex and age groups in a relatively small area, thus
potentially increasing aggressive encounters and cannibalism?
(Note: See the 1life history and distribution and abundance
sections of the Alaska Habitat Management Guides for the Arctic
and Western regions.)

B. Guidelines

Citations after each gquideline refer to annotated references in the
companion impacts volume. Where the term "derived from" appears in a
citation, it indicates that the stated guideline was deduced fraom a
particular reference or number of references but that the reference
source(s) did not explicitly formulate the guideline. The term
"derived from, e.qg.," indicates that only a few references were
selected fraom a large number of references providing similar
information. Citations without the two aforementioned terms indicate
that the guideline is either a direct paraphrase of the source or
contains a substantial amount of information (including specific units
of measure, in some cases) from the original reference. In instances



in which different references discuss identical impacts under similar
conditions but mention different units of measure (e.g., aircraft
elevations, species flight distances, obstruction heights, percentage
of forest cover), we selected the units of measure that were most
protective of the wildlife species or its habitat use.

Polar bears prey on a number of marine fish and marine life stages of
anadromous fish. Impacts and guidelines for those prey species that
are also featured in the Alaska Habitat Management Guides have been
prepared in the companion fish impacts and guidelines volumes.
Guidelines have not been prepared for prey species not featured in the
regional guides project unless a reference specifically documented an
impact on the prey species and referred to the secondary impact on
polar bears.

1. Human disturbance. Four references discuss human/bear encounters,
including attraction to improperly stored food, garbage, camps,
and towns. Active harassment commonly occurs when bears are
driven from camps or other areas of human habitation. Polar bears
have attacked the harassers in such situations, as well as persons
involved in inadvertent encounters. Interactions between humans
and bears often resulted in killing "problem bears," those that
have repeatedly approached humans, camps, or dwellings or that
have attacked humans.

a. Attraction to artificial food source

(1) General guideline. Avoid human behavior or storage of
food that could attract polar bears (derived from
Bramley 1985, Lunn and Stirling 1985, Stirling et al.
1977, Wooldridge 1980).

(2) Specific guidelines. (Note: See also Solid waste
disposal, 3., for additional appropriate guidelines.)

° Minimize the attractiveness of work camps to bears
searching for food by surrounding the camps with
electric fences or acoustic deterrents (derived
from Bramley 1985, Wooldridge 1980).

° Minimize attraction of bears to work camp food
supplies by storing food in buildings or
animal-proof containers surrounded by electric
fences or acoustical deterrents (derived from
Bramley 1985, Wooldridge 1980). (Note: These
references also contain detailed information on
safe camp construction and food storage.)




b. Harassment

(1) General guideline. Avoid human disturbance in occupied
polar bear habitat when this activity could lead to
harassment in the form of abandonment of dens or
encounters between bears and humans that could lead to
injury or death of bears (derived fraom Bramley 1985,
Stirling et al. 1977, Wooldridge 1980).

(2) Specific guideline. Minimize harassment of bears and
hazardous encounters between bears and humans by
surrounding work camps or permanent facilities in
occupied polar bear habitat with electrified fences,
acoustic deterrents, or trip-wire detection systems
(derived fram Bramley 1985, Wooldridge 1980; see these
references for more detailed information.) (Note: See
also a. above.)

C. Harvest, change in level

(1) General guideline. Avoid human disturbance in polar
bear habitat that could lead to an increase in the
harvest of bears, particularly those situations that
would create "problem bears" (Bromley 1985, Stirling et
al. 1977, Wooldridge 1980).

(2) Specific guidelines. (Note: See also a. and b. above,
and Solid waste disposal, 3.)

° Minimize killing polar bears by using means other
than shooting to deter bears (e.g., acoustic
deterrents, electric fences) from camps and areas
of human habitation (Bromley 1985, Stirling et al.
1977, Wooldridge 1980).

° Minimize the killing of bears involved in human/
bear conflicts by removing problem bears
immediately by transplanting, donating to zoos, or
as a last resort, by killing, to minimize the
probability of the animal becoming accustomed to
obtaining a reward in areas of human activity
(Bramley 1985, Stirling et al. 1977).

3. Solid waste disposal. Four references documented attraction of
bears to dumps.

Attraction to artificial food source

(1) General guideline. Avoid disposing of solid waste in
such a manner as to attract polar bears (derived from



Bromley 1985, Lunn and Stirling 1985, Stirling et al.
1977) .

(2) Specific guideline. Minimize attraction of bears to
dumps by incinerating putrescible items (e.g., food
waste) in fuel-fired incinerators or burying solid
waste. Material awaiting processing should be stored in
a fenced area (derived fram Bramley 1985, Stirling et
al. 1977).

Transport of oil/gas/water - land. Two references documented

illness and death of two of three polar bears exposed to oil.

Morbidity or mortality due to ingestion of or contact w1th
petroleum, petroleum products, or other chemicals

General guideline. Avoid spilling oil in polar bear
habitat to reduce the number of bears killed (derived
from Engelhardt 1983, Hurst and @ritsland 1982).

Transport of oil/gas/water - water. Two references documented

illness and death of two of three polar bears exposed to oil.

Morbidity or mortality due to ingestion of or contact with
petroleum, petroleum products, or other chemicals

General guideline. Avoid spilling oil in polar bear
habitat, to reduce the number of bears killed (derived
from Engelhardt 1983, Hurst and ¢ritsland 1982).

Transport of personnel/equipment/material - land, ice. One

reference noted that a bear abandoned her den early and probably
lost her cub(s) due to vehicular traffic within 200 m (650 ft),
450 m (1,400 ft), and 800 m (2,600 ft) of the den site.

Harassment

General guideline. Avoid disturbing denning polar bears
by not routing vehicular traffic closer than 500 m
(1,600 ft) to known den sites during denning season
(derived from Amstrup 1985).
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Table 1. Impacts Associated With Each Activity - Ringed seal
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6. RINGED SEAIL - GUIDELINES

This section consists of guidelines derived from references to documented
impacts that have been discussed in the campanion volume, Impacts of Land
and Water Use on Wildlife and Their Habitat and on Human Use of Fish and
Wildlife. Only those activities and impacts categories for which documented
impacts have been located are included here. Table 1 is a quick index to
the impacts and activities for which documentation has been located. The
quidelines are organized by impact category under each activity. For a
complete list of activities and impacts categories, see appendices E and F,
respectively.

A, Species-related Considerations

1. Will the proposed project or activity disturb ringed seals after
the pups are born and before they are weaned, when they are in
under-snow lairs and especially wvulnerable to desertion by the
female?

2. Will the proposed project or activity disturb ringed seals during
their annual molt, when they feed little and are under an already
heavy metabolic stress?

3. Will the proposed project or activity decrease the available fast-
ice breeding habitat, especially in areas suspected to be
important pupping areas?

4, Will the proposed project or activity increase the number of
arctic foxes or polar bears (especially on fast ice in pupping
season) , which could increase the mortality of adult or pup ringed
seals?

B. Guidelines

Citations after each guideline refer to annotated references in the
campanion impacts volume. Where the term "derived from" appears in a
citation, it indicates that the stated quideline was deduced from a
particular reference or number of references but that the reference
source(s) did not explicitly formulate the guideline. The temrm
"derived from, e.g.," indicates that only a few references were
selected from a large number of references providing similar
information. Citations without the two aforementioned terms indicate
that the guideline is either a direct paraphrase of the source or
contains a substantial amount of information (including specific units
of measure, in some cases) from the original reference. In instances
in which different references discuss identical impacts under similar



conditions but mention different units of measure (e.qg., aircraft
elevations, species flight distances, obstruction heights, percentage
of forest cover), we selected the units of measure that were most
protective of the wildlife species or its habitat use.

Ringed seals prey on a number of marine fish and marine life stages of
anadromous fish. Impacts and quidelines for those prey species that
are also featured in the Alaska Habitat Management Guides have been
prepared in the companion fish impacts and guidelines volumes.
Guidelines have not been prepared for prey species not featured in the
regional guides project unless a reference specifically documented an
impact on the prey species and referred to the secondary impact on
ringed seals. T

1. Blasting. One reference concluded that same localized
displacement of ringed seals occurs in the immediate area of
seismic shot 1lines on ice because of noise caused by the
explosions.

Two references provided formulae for predicting when blasting
would injure or kill ringed seals. (Note: Although these
references do not meet the criteria for documentation in the
strictest sense, they are included here because they provide
sufficient information to determine that shock waves in the water
column that exceed the specified threshold will result in death or
injury to a number of marine mammal species, including ringed
seal.)

a. Harassment, active or passive

(1) General guideline. Avoid seismic testing in ringed seal
habitat (derived from Burns and Kelly 1982).

(2) Specific guideline. Minimize harassment of ringed seals
by not conducting seismic testing within 150 m (500 ft)
of ringed seal breathing holes, lairs, or haulout sites
(derived from Burns and Kelly 1982).

b. Shock waves, increase in hydrostatic pressure

(1) General gquideline. Avoid blasting in ringed seal
habitat when the impulse level generated by the blast
will exceed 0.39 bar-m sec (derived from Goertner 1982
and Hill 1978) ..

(2) Specific quideline. Minimize the impact of shock waves
on ringed seals by ensuring that when blasting in ringed
seal habitat the impulse level of the blast will remain
at or below 0.69 bar-m sec (derived from Goertner 1982
and Hill 1978).
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2. Chemical application. Three references documented that high
levels of DDT and PCBs reduce productivity in adult female ringed
seals.

Morbidity or mortality due to ingestion of or contact with
petroleum, petroleum products, or other chemicals

General guideline. Avoid application of DDT or PCBs
that could contaminate ringed seal habitat and therefore
female ringed seals (derived from Helle 1981; Helle et
al. 1976a, 1976b).

3. Human disturbance. One reference documented temporary abandonment
of subnivean snow lairs by ringed seals due to human disturbance.

Harassment, active or passive

General gquideline. When in ringed seal habitat avoid
disturbing ringed seals in their snow lairs (derived
from Kelly et al. 1986).

4. Transport of oil/gas/water — land, ice. Four references document-
ed physiological effects (e.g., eye irritation) of acute exposure
of ringed seals to crude oil. Chronic exposure was not investi-
gated.

Morbidity or mortality due to ingestion of or contact with
petroleum, petroleum products, or other chemicals

(1) General guideline. Avoid spilling oil in areas where
runoff from the spill area could contaminate -ringed
seals or their habitat (derived from Engelhardt 1982,
1983; Engelhardt et al. 1977; Geraci and Smith 1976).

(2) Specific guideline. Minimize morbidity and mortality of
ringed seals due to exposure to oil by cleaning up oil
as soon as possible to reduce the amount of time the
seals are exposed (derived from, e.g., Englehardt 1982,
1983).

5. Transport of oil/gas/water - water. Four references documented
physiological effects (e.g., eye irritation) of acute exposure of
ringed seals to crude oil.

Morbidity or mortality due to ingestion of or contact with
petroleum, petroleum products, or other chemicals

(1) General guideline. Avoid spilling oil in ringed seal
habitat (derived from Engelhardt 1982, 1983; Engelhardt
et al. 1977; Geraci and Smith 1976).



(2) Specific guideline. Minimize morbidity and mortality of
ringed seals due to exposure to oil by cleaning up oil
as soon as possible to reduce the amount of time the
seals are exposed (derived fram, e.g., Engelhardt 1982,
1983).

Transport of personnel/equipment/material - air. One reference
documented temporary abandonment of snow lairs by ringed seals
when helicopters flew over the lairs at altitudes at or below 450
m (1,400 ft).

Harassment

General guideline. When flying over ringed seal
habitat, avoid harassment of ringed seals at their lairs
by remaining at flight altitudes greater than 450 m
(1,400 ft) above ice level (derived from Kelly et al.
1986) .

Transport of personnel/equipment/material - land, ice. One

reference documented abandomment (temporary and permanent) of
under-snow lairs by ringed seals when approached by wvehicles or
pedestrians on ice.

Harassment

General guideline. When in ringed seal habitat avoid
harassment of ringed seals by remaining at a distance
from the lair of at least 0.5 km (0.5 mi) when on a
snowmachine or at least 200 m (700 ft) when on foot
(derived from Kelly et al. 1986).
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Table 1. Impacts Associated With Each Activity - Sea otter
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7. SEA OITER -~ GUIDELINES

This section consists of guidelines derived fram references to documented
impacts that have been discussed in the companion volume, Impacts of Land
and Water Use on Wildlife and Their Habitat and on Human Use of Fish and
Wildlife. Only those activities and impact categories for which documented
impacts have been located are included here. Table 1 is a quick index to
the impacts and activities for which documentation has been located. The
guidelines are organized by impact category under each activity. For a
camplete list of activities and impact categories, see appendices E and F,
respectively.

A, Species-related Concerns

1. Will the proposed activity disrupt sea otter feeding and grooming
or contaminate the otter's fur with oil or other pollutants? Sea
otter thermoregulation depends on a constant source of high—-energy
food and on well-groomed fur for insulation.

2. Will the proposed activity occur inland of the 30-fathom (180-ft)
isobath and within 16 km (10 mi) of shore, where sea otters
forage? (Note: See the distribution maps in the Alaska Habitat
Management Guides in the Southcentral and Southwest regions,
respectively, for sea otter range and feeding areas in those
regions.)

3. Will the proposed activity affect shallow, protected (from wind
and high seas) waters where females and pups are common?

B. Guidelines

Citations after each guideline refer to annotated references in the
campanion impacts volume. Where the term "derived from" appears in a
citation, it indicates that the stated guideline was deduced from a
particular reference or number of references but that the reference
source (s) did not specifically formulate the guideline. The term
"derived from e.g.," indicates that only a few references were selected
from a large number of references providing similar information.
Citations without the two aforementioned terms indicate that the
guideline is either a direct paraphrase of the source or contains a
substantial amount of information (including specific units of measure,
in some cases) fram the original reference. 1In instances in which
different references discuss indentical impacts under similar
conditions but mention different units of measure (e.g., aircraft
elevations, species flight distances, obstruction heights, percentage



of forest cover), we selected the units of measure that were most
protective of the species or its habitat use.

Sea otters prey on a number of marine species. Impacts and guidelines
for those prey species that are also featured in the Alaska Habitat
Management Guides have been prepared in the campanion fish impacts and
guidelines volumes. Guidelines have not been prepared for prey species
not featured in the regional guides project unless a reference
specifically documented an impact on the prey species and referred to
the secondary impact on sea otters.

1. Blasting. Blasts that were detonated when sea otters were in the
water have killed and injured otters. Sea otters resting onshore
have also been killed or injured by falling rocks dislodged by
blasts.

Shock waves (increase in hydrostatic pressure)

(1) General gquideline. Avoid blasting when sea otters are
in the water and the impulse level generated by the
blast will exceed 0.39 bar-m sec (derived from Goertner
1982 and Hill 1978).

(2) Specific guideline. Minimize the impact of shock waves
on sea otters by ensuring that the impulse level
generated by the blast does not exceed 0.69 bar-m sec
(derived from Hill 1978).

2. Drilling. Sea otters have died fram hypothermia after their fur
became contaminated with oil.

Mortality or morbidity due to ingestion of or contact with
petroleum, petroleum products, or other chemicals

(1) General guideline. Avoid oil exploration or production
drilling when such drilling can result in oil
contamination of sea otters or their habitat (derived
from Calkins 1983, Engelhardt 1983).

(2) Specific gquideline. Minimize oil contamination of sea
otters by ensuring that adequate spill containment
procedures and material are available to prevent a
petroleum or petroleum product spill from affecting sea
otter habitat (derived fram Calkins 1983). (Note: If
oil contamination occurs, do not use detergents to wash
otters unless they can be held in water at or above 20°C
for at least 8 d [Costa and Kooyman 1982]).

3. Netting. Sea otters have been killed by drowning while entangled
in nets.




4.

5.

(1)

(2)

General guideline. Avoid netting in sea otter habitat
(derived from Marine Mammal Cammission 1986, Matkin and
Fay 1980).

Specific quideline. Minimize the incidental take of sea
otters by prohibiting trammel and gill net fisheries
inshore of the 20-fathom (120-ft) isobath in sea otter
range (Marine Mammal Commission 1986). (Note: This
guideline was derived from a study conducted in
California. It may not be appropriate for Alaska, where
sea otters are more numerous and their habitat more
extensive.)

Processing oil and gas. Sea otters have died from hypothermia

after their fur became contaminated with oil.

Mortality or morbidity due to ingestion of or contact with

petroleum, petroleum products, or other chemicals

(1)

(2)

General guideline. Avoid o0il and gas processing
facilities when petroleum or petroleum products could
contaminate sea otters or their habitat (derived from,
e.g., Calkins 1983).

Specific guideline. See Drilling, 2., for appropriate
guideline.

Transport of oil/gas/water - water. Sea otters have died fram

hypothermia after their fur became contaminated with oil.

Mortality or morbidity due to ingestion of or contact with

petroleum, petroleum products, or other chemicals

(1)

(2)

General guideline. Avoid creating marine oil transport
corridors where o0il spills from such corridors could
contaminate sea otters or their habitat (derived fram,
e.g., Calkins 1983).

Specific guideline. See Drilling, 2., for appropriate
guideline,

Transport of personnel/equipment/material - water. Sea otter use

of habitat has been influenced by vessel traffic. Females with
pups avoid areas of high boat traffic and move between resting and
feeding areas only when boat traffic levels are low.

Harassment, active or passive




(1)

(2)

General guideline. Avoid boat traffic in sea otter
habitat when such traffic will result in harassment of
sea otters (derived fram Garshelis and Garshelis 1984).

Specific guidelines:

° Minimize vessel traffic in areas of sea otter
feeding and resting concentrations (derived fram
Garshelis and Garshelis 1984).

° Minimize vessel traffic in sea otter habitat
(generally within the 20-fathom [120-ft] isobath)
following prolonged stormy periods when sea otters
have been unable to feed (derived from Garshelis
and Garshelis 1984).
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Table 1. Impacts Associated With Each Activity - Steller sea lion
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8. STELLER SEA LION - GUIDELINES

This section consists of guidelines derived from references to documented
impacts that have been discussed in the campanion volume, Impacts of Land
and Water Use on Wildlife and Their Habitat and on Human Use of Fish and
Wildlife. Only those activities and impact categories for which documented
impacts have been located are included here. Table 1 is a quick index to
the impacts and activities for which documentation has been located. The
guidelines are organized by impact category under each activity. For a
camplete list of activities and impact categories, see appendices E and F,
respectively.

A. Species~related Considerations

1. Will the proposed project occur near Steller sea lion haulouts or
rookeries? (Note: See the sea lion distribution maps in the
Alaska Habitat Management Guides in the Southwest and Southcentral
regions, respectively, for locations in those regions.)

2. During the sea lion breeding and pupping season, will the proposed
activity occur within 16-24 km (10-15 mi) of a rookery or haulout?
During this period large groups of sea lions, especially feeding
maternal females associated with rookeries, are found in this

area.

3. Will the proposed activity result in an increase in marine debris
(e.g., net fragments, plastic bands) in which sea lions can became
entangled?

B. Guidelines

Citations after each guideline refer to amnotated references in the
campanion impacts volume. Where the term "derived from" appears in a
citation, it indicates that the stated gquideline was deduced from a
particular reference or number of references but that the reference
source(s) did not explicitly formulate the guideline. The term
"derived from, e.qg.," indicates that only a few references were
selected from a large number of references providing similar
information. Citations without the two aforementioned terms indicate
that the guideline is either a direct paraphrase of the source or
contains a substantial amount of information (including specific units
of measure, in same cases) from the original reference. In instances
in which different references discuss identical impacts under similar
conditions but mention different units of measure (e.g., aircraft
elevations, species flight distances, obstruction heights, percentage



of forest cover), we selected the units of measure that were most
protective of the wildlife species or its habitat use.

Steller sea lions prey on a number of marine fish and marine 1life
stages of anadramous fish. Impacts and quidelines for those prey
species that are also featured in the Alaska Habitat Management Guides
have been prepared in the campanion fish impacts and guidelines vol-
umes. Guidelines have not been prepared for prey species not featured
in the regional guides project unless a reference specifically docu-
mented an impact on the prey species and referred to the secondary
impact on sea lions.

1. Blasting. Sea lions have been killed or injured when under water
during the detonation of a blast. Two references have provided
formulae that predict when blasting may cause either death or
injury to seals and other marine mammals. (Note: Although these
references do no meet the criteria for documentation in the
strictest sense, they are included here because they provide
sufficient information to determine when shock waves that are in
the water colum and that exceed a specified criterion will result
in death or injury to sea lions.)

a. Harassment, active or passive

General gquideline. Avoid blasting near sea lion haul-
outs or rookeries when such blasting may result in
active or passive harassment and, especially, temporary
or permanent abandonment of a haulout (derived from
Goertner 1982, Hill 1978).

b. Shock waves, increase in hydrostatic pressure

(1) General guideline. Avoid blasting when sea lions are in
the water and the impulse level generated by the blast
will exceed 0.39 bar-m sec (derived from Goertner 1982,
Hill 1978).

(2) sSpecific guideline. Minimize the impact of shock waves
on sea lions by ensuring that the impulse level generat-
ed by the blast does not exceed 0.69 bar-m sec (derived
from Hill 1978).

2. Chemical application. One reference documented impaired reproduc-
tive performance of California sea lions, a related species, due
to contamination with DDT and PCBs.
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Morbidity/mortality due to ingestion of or contact with
petroleum, petroleum products, or other chemicals

General gquideline. Avoid application of chemicals such
as DDT or PCBs when such chemicals could contaminate
Steller sea lions, their habitat, or prey species
(derived fram Gerlach 1981).

Netting. Sea lions have been injured or killed by entanglement in
fishing nets and debris, primarily in the offshore fishery (i.e.,
in contrast to harbor seals and sea otters) or near sea lion
rookeries and haulouts. (Note: See also Solid waste disposal,
4,, for appropriate guidelines.)

Entanglement in fishing nets, debris

(1) General gquideline. In Steller sea lion habitat, avoid
netting methods such as trawling (offshore fishing) or
drift and gillnets (near haulouts or rookeries) that may
entangle sea lions (derived fraom e.g., Loughlin et al.
1983, Miller et al. 1983).

(2) Specific guidelines:

° Minimize the entanglement of sea lions by reducing
disposal of fish offal that attracts sea lions to
offshore trawling operations and thus exposes them
to entanglement (derived from Ioughlin et al.
1983) .

Minimize entanglement of sea lions by employing
nonlethal scaring devices to drive sea lions away
from nets (derived from Miller et al. 1983).
(Note: Such devices as small explosives may be
successful initially, but seals and sea 1lions
appear to rapidly habituate to them. Other tech-
niques, such as recordings of killer whale vocali-
zations, are also being tested.)

Solid waste disposal. Steller sea lions are attracted to offal
and garbage associated with the offshore fishing fleet. Since the
advent of wide spread offshore groundfish trawling in the 1960's,
there has been a shift of sea lion habits from being a predomi-
nately nearshore species to more of a pelagic species following
the fleet. This change of habits has resulted in more sea lions
being entangled in fishing gear. (Note: See Netting, 3. above.)
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Attraction to artificial food source

General quideline. Avoid disposal of garbage and fish
offal in a manner that will attract sea lions (derived
from Loughlin et al. 1983).

5. Transport of personnel/equipment/material - air. One reference
noted that low-level aircraft flights have caused sea lions to
temporarily abandon haulouts.

Harassment, active or passive

General guideline. Avoid low-level aircraft flights
over sea lion haulouts and rookeries (derived from
Calkins 1983).

6. Transport of personnel/equipment/material - land. Harassment by
hikers and all-terrain vehicles has caused abandonment of
rookeries by Steller sea lions.

Harassment, active or passive

General gquideline. Avoid harassment of Steller sea
lions on their rookeries and haulouts (derived from
Calkins 1983).
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Table 1. Impacts Associated With Each Activity - Brown bear
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9. BROWN BEAR - GUIDELINES

This section consists of guidelines derived from references to documented
impacts that have been discussed in the companion volume, Impacts of Land
and Water Use on Wildlife and Their Habitat and on Human Use of Fish and
Wildlife. Only those activities and impact categoreis for which documented
impacts have been located are included here. Table 1 is a quick index to
the impacts and activities for which documentation has been located. The
guidelines are organized by impact category under each activity. For a
canplete list of activities and impact categories, see appendices E and F,
respectively.

A. Species-related Considerations

1. Wwill the proposed project or activity affect the presence,
distribution, or use of seasonal food items (e.g., caribou,
berries, fish, spring forage) wused by bears? (Note: See
appropriate maps in the Alaska Habitat Management Guides [brown
bear distribution maps were not prepared for the Southcentral and
Southeast regions].)

2. Will the project or activity interfere with the movement of bears
between areas of important habitat, either on specific trails or
on general movement routes? (Note: See brown bear distribution
maps in the Alaska Habitat Management Guides [brown bear
distribution maps were not prepared for the Southcentral and
Southeast regions].)

3. Are adequate measures proposed to prevent attraction of bears to
the project or activity (e.g., proper storage of food,
incineratiocn of garbage)?

4., Are adequate measures proposed to keep bears from food, garbage,
or living areas (e.g., fences) in the event that bears are
attracted to or merely encounter the proposed project or activity?

5. Are adequate measures proposed to maintain a regulated harvest of
bears?

B. Guidelines

Citations after each gquideline refer to annotated references in the
campanion impacts volume. Where the term "derived from" appears in a
citation, it indicates that the stated guideline was deduced from a
particular reference or number of references but that the reference
source(s) did not explicitly formulate the guideline. The temm



"derived from, e.g.," indicates that only a few references were

selected fram a large number of references providing similar
information. Citations without the two aforementioned terms indicate
that the guideline is either a direct paraphrase of the source or
contains a substantial amount of information (including specific units
of measure, in some cases) from the original reference. In instances
in which different references discuss identical impacts under similar
conditions but mention different units of measure (e.g., aircraft
elevations, species flight distances, obstruction heights, percentage
of forest cover), we selected the units of measure that were most
protective of the wildlife species or its habitat use.

1. Blasting. Two references have documented responses of denning
brown bears to seismic o0il exploration. Increased movement of
bears within their dens was associated with drilling and
detonation of nearby seismic shot holes.

Harassment

(1) General gquideline. Avoid seismic blasting within brown
bear habitat (derived from Reynolds et al. 1983).

(2) Specific gquideline. Minimize harassment of denning
brown bears by avoiding drilling and blasting of seismic
shot holes within 0.8 km (0.5 mi) of known active brown
bear dens (derived from Reynolds et al. 1983).

2. Burning. Limited studies have documented the impacts of burning
within brown bear habitat. These studies primarily discussed the
burning of slash piles associated with logging, the impacts of
effective wildfire suppression on plant commnity succession, and
the associated impacts of destruction of plant commnities used by
bears or changes to successiocnal stages that are less productive
or less suitable for use by bears.

a. Vegetation composition, change to less preferred or useable
species or successional stage

(1) General guideline. Avoid effective wildfire suppression
in brown bear habitat to maintain or produce habitat
heterogeneity in wildfire-influenced systems that
provides both cover and feeding areas for bears, and to
minimize encroachement of seral stages (e.g., conifers
into shrub fields) that may produce less food for bears
(derived from Martin 1983, Mealey et al. 1977, Zager et
al. 1983). (Note: Fire is detrimental to short-term
berry production [see memorandum S. Miller to G. Boss,
9/9/85]. Shortly after fire, increased production of
vegetative parts of berry-producing shrubs takes place.
Berry production is absent or reduced during this period
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of vegetative growth; however, berry production rapidly
increases within 3 to 20 yr after fire. Fire is often
required, however, to release nutrients for new plant
growth and to perpetuate seral stages favorable for
shrub growth and berry production.)

(2) Specific guidelines:

° After clear-cut 1logging, minimize damage to
rhizomes and root crowns of shrubs that after
regrowing could be used by bears for food or cover,
by broadcast-burning logging slash, as opposed to
piling and burning of slash cambined with soil
scarification (Martin 1983, Zager et al. 1983).

° Minimize damage to shrub rhizomes and root crowns
by avoiding hot fires during slash-burning
operations in clear-cut areas (Zager et al. 1983).

b. Vegetation damage/destruction due to fire or induced
parasitism

See a. above for appropriate guidelines.

Clearing and tree harvest. Several impacts of clearing and tree
harvest on brown bears have been documented. Barriers to movement
have been created by clear-cuts and associated logging slash.
Bears have avoided areas that were being logged, likely due to the
noise or other factors associated with the operation. Increased
access via logging roads has led to a greater harvest of bears
from legal and illegal hunting. Tree harvest, particularly
through the use of clear-cuts, has led to changes in the structure
and productivity of plant commnities that are less preferred and
thus used less by brown bears. Mechanical clearing of slash, soil
scarificaticn, and other seedbed preparation techniques associated
with clear-cut operations often adversely affect or destroy berrv-
producing shrubs and other plants that can be used by bears for
food or cover.

a. Barriers to movement, physical and behavioral

(1) General guideline. Avoid extensive clear-cuts in brown
bear habitat that may pose barriers to normal movements
of brown bears (derived from Archibald 1983, Sigman
1985, Zager et al. 1983).

(2) Specific guidelines:

° Minimize the effects of clear-cuts on the movements
of brown bears by retaining stringers of uncut



forest for cover and as travel corridors,
especially along creeks and between harvested
patches (derived from Zager et al. 1983).

° Minimize disruption of movements of bears by
minimizing the amount of slash left after clear-cut
logging (derived from Archibald 1983, Zager et al.
1983).

b. Harassment

(1) General gquideline. Avoid clearing and tree harvest in
brown bear habitat whenever this activity could cause
harassment of brown bears (derived from, e.g., Elgmork
1976, Sigman 1985, Zager and Jonkel 1983). (Note: See
Grading and Plowing, 6.a., and Transporting
personnel/equipment/material -  land, 13.b., for
guidelines concerning roads).

(2) Specific guidelines:

° Minimize harassment of bears by avoiding tree
harvest in bear seasonal use areas when bears are
present (derived from Zager and Jonkel 1983).

° Minimize harassment of bears by avoiding concurrent
harvest operations in adjacent drainages to prevent
reducing substantially the bears' options to avoid
harassment (derived from Zager and Jonkel 1983).

° Minimize harassment of bears by avoiding tree
harvest near denning areas when bears are present
(derived from Elgmork 1976).

c. Harvest, change in level

General guideline. Avoid overharvest of brown bears in
areas where access has been increased by the
construction of logging roads by limiting access to
these roads and by increasing the monitoring effort of
legal and illegal harvest of bears (derived from
Archibald 1983). (Note: See also Grading and plowing,
6.a., for additional guidelines concerning roads and
increased access.)

d. Vegetation composition, change to less preferred or useable
species or successional stage

(1) General guideline. Avoid clearing and tree harvest in
brown bear habitat to avoid loss of successional stages
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(2)

of vegetation important to bears and consequent
replacement with less preferred stages (e.g., cutting of
old-growth forest and replacement by clear-cuts and
short-rotation-managed forest) (derived from, e.qg.,
Sigman 1985) .

Specific guidelines:

° Minimize damage to shrub rhizomes and root crowns
that would slow postfire regeneration by using
burning rather that mechanical methods for clearing
(derived from Martin 1983, Zager et al. 1983).

° Minimize damage to shrub rhizomes and root crowns
necessary for the regeneration of shrubs important
to bears by not using hot fires for clearing or
burning slash (derived from Martin 1983).

° Minimize damage to shrub rhizomes and root crowns
necessary for the regeneration of shrubs important
to bears by minimizing the wuse of soil
scarification for tree regeneration and by
minimizing mechanical piling of slash (derived from
Martin 1983, Zager and Jonkel 1983, Zager et al.
1983).

° Minimize damage to shrub rhizomes and root crowns
by broadcast-burning slash or leaving the slash
untreated (derived from Zager and Jonkel 1983).

e. Vegetation damage/destruction due to hydraulic or thermal

erosion or deposition, mechanical removal, or material

overlax

(1)

(2)

General guideline. Avoid clearing or damage to
vegetation in important brown bear habitat (derived from
Mealey et al. 1977, Sigman 1985, Zager et al. 1983).
[Note: See also d. above.]

Specific gquidelines (Note: See also b. above.):

° Minimize damage to shrubs and other understory
plants used by bears by using high lead yarding
rather than using ground vehicles when clear-cut
logging (derived from Zager et al. 1983).

© Minimize damage to resprouting plants used by bears

by avoiding the use of soil scarification to the
greatest degree possible. Scarification should be
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4.

kept to a maximum of 20% of the area of a site
(derived from Mealey et al. 1977).

° Minimize soil disturbance and damage to roots of
shrubs by using a brush blade rather than an
excavation blade on bulldozers where all-aged
management is employed and slash must be piled
(Zager and Jonkel 1983).

Minimize damage to plants and soil campaction by
using equipment no heavier than necessary (Zager
and Jonkel 1983).

° Minimize loss of bear food and cover by using all-
aged or uneven-aged silvicultural systems, as
species that provide food and cover for bears
generally remain vigorous after such silvicultural
treatments (derived from Mealey et al. 1977, Zager
and Jonkel 1983).

° Minimize the effects of timber harvest on bears by
using group selection cuts and small (4-8 ha [10-20
acre]), irregularly shaped clear-cuts that are
broadcast-burned (derived from Mealey et al. 1977).
Such techniques appear desirable for creating
openings that produce abundant growth of plant
species used by bears for food.

° Minimize the effects of timber harvest on bears by
leaving patches of timber (less than 1 ha [2.5
acres}) within clear-cuts for security cover,
particularly where cutting units are larger than 20
ha (50 acres) (Zager and Jonkel 1983, Zager et al.
1983) . Distance to escape cover is considered more
important to bears than the overall size of the
clear-cuts (Zager et al. 1983).

° Minimize the effects of timber harvest on bears by
retaining timbered strips for cover around feeding
areas such as wet meadows, avalanche chutes, and
riparian areas. Timbered strips should also be
left as travel routes between cutting areas, along
snowchutes, riparian 2zones, ridge tops, and
drainage heads (Zager and Jonkel 1983).

Drilling. The primary impact that has been associated with the
activity of drilling is passive harassment. Drilling in bear
habitat, primarily seismic drilling associated with oil and gas
exploration, caused increased heart rates and movements of bears
within dens, abandonment of dens, and a general avoidance of the
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areas occupied by the drilling operations. (Note: Bears have
also been attracted to garbage at drilling camps; however, this
situation is considered under the activity of Solid waste

disposal, 10.)
a. Harassment
(1) General guideline. Avoid drilling in brown bear habitat

(2)

when this activity could cause harassment of brown bears
(derived from, e.g., Harding and Nagy 1980, Pearson
1980, Reynolds et al. 1983).

Specific gquidelines (Note: See also Grading and
plowing, 6.a., and Transport of personnel/equipment/
material - land, 13.b.):

° Minimize harassment to brown bears by avoiding the
winter operation of seismic drill rigs , vehicles,
or cat trains within 0.8 km (0.5 mi) of known bear
dens (derived from Reynolds et al. 1983).

Minimize harassment to brown bears by leasing lands
for petroleum exploration only, then, if petroleum
is found, weighing the costs and benefits of
extracting it (derived from Schallenberger 1980).

° Minimize harassment to brown bears by permitting
exploration for petroleum only once on a given land
area and making the data public to prevent
duplicate exploration of the same area (derived
from Schallenberger 1980).

° Minimize harassment to brown bears by greatly
restricting drilling activities when bears make
heavy seasonal use of an area (derived from
Schallenberger 1980).

° Minimize harassment of bears by locating drilling

: camps away from known travel routes or feeding
areas if periods other than winter, when bears are
in dens, are to be used for drilling (derived from
Zager and Jonkel 1983).

° Minimize harassment of bears by using directional
drilling in areas determined to be particularly
important to bears (derived from Zager and Jonkel
1983).

References discussed the effectiveness of fences
to keep bears out of garbage dumps and remote
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construction camps. Specially designed fences were successful in
keeping bears out of dumps and camps.

Barriers to movement, physical and behavioral

(1) General guideline. Avoid the erection of fences that
could restrict the movements of bears, except when the
objectives are to keep bears out of limited areas (e.g.,
garbage dumps, <camps), and minimize bear-human
encounters that often lead to the creation and control
of nuisance bears (derived from Bramley 1985, Follmann
and Hechtel 1983, Follmann et al. 1980).

(2) Specific guidelines (Note: See also Human disturbance,
8.a. and 8.b., and Solid waste disposal, 10.):

° Minimize the attraction of bears to work camp food
supplies by storing food within buildings or
animal-proof containers that are surrounded by a
fence separate from the perimeter fence (Herrero
1982, 1985; Milke 1977).

° Minimize hazardous encounters between bears and
humans by surrounding work camps or permanent
facilities in occupied bear habitat with an
electrified fence and requiring that attendants be
present at all times at gates in the fence (derived
from Follmann and Hechtel 1983; Follmann et al.
1980; Herrero 1982, 1985). (Note: See Follmann et
al. 1980 for detailed specifications concerning
animal-proof fences and camp layout and design.)

Grading/plowing. Several impacts to brown bears have been
documented to occur as the result of grading and plowing.
Avoidance by bears of areas containing roads and areas of active
road construction or site preparation has been documented. Dens
have been destroyed during gravel removal operations. Grading of
sites after timber harvest to enhance tree regeneration has
decreased the regeneration and productivity of shrubs and other
plants used by bears for food and cover. Grading and plowing
associated with tree harvest has led to destruction and damage of
vegetation used by bears for food and cover.

ae. Harassment

(1) General guideline. Avoid grading and plowing in brown
bear habitat when this activity could cause harassment
to bears (derived fram, e.g., Elgmork 1976, Harding and
Nagy 1980, Pearson 1980, Zager and Jonkel 1983).
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(2) Specific guidelines (Note: See also d. and Transport of
personnel/equipment/material -  land, 13.b. for
applicable guidelines.):

° Minimize harassment to bears by restricting road
construction and gravel removal near dens,
particularly during den entry and den emergence
‘(derived fram Elgmork 1976, Harding and Nagy 1980,
Schoen et al. 1985),

° Minimize disturbance of den sites by beginning
activities at winter worksites in or near denning
areas in September, before bears choose den sites,
in an attempt to influence bears to select a den
site that would not be disturbed by winter activity
(derived fram Pearson 1980).

° Minimize harassment of bears by not constructing
loop roads, because this type of road encourages
heavier use and consequently greater disturbance to
bears (derived from Zager and Jonkel 1983).

° Minimize harassment of bears by minimizing the
construction of new roads in occupied bear habitat,
by minimizing wvehicular traffic on the roads, and
by permanently closing roads upon campletion of the
activity or land use (derived from Zager and Jonkel
1983).

° Minimize harassment of brown bears by not
permitting construction of roads in proposed timber
harvest areas prior to timber sales, particularly
when no timber harvest activity is scheduled within
5- or 10-yr planning horizons (derived from Sigman
1985).

° Minimize damage or destruction of vegetation
important to bears by routing roads through areas
that are not important for feeding or travel.
Provide a 100-m (330-ft) buffer between roads and
feeding areas or travel routes (derived from Zager
and Jonkel 1983).

b. Terrain alteration or destruction

General guideline. Avoid disruption or loss of
important bear habitat (e.g., denning areas) by
carefully choosing sites to be used for gravel removal
operations (derived from, e.g., Pearson 1980).
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7.

c. Vegetation camposition, change to less preferred or useable
species or successional stage

General guideline. Avoid grading and plowing in brown
bear habitat when this activity could adversely affect
the camposition, structure, or productivity of plants
used by bears for food or cover (derived fram Sigman
1985) . B

d. Vegetation damage/destruction due to hydraulic or thermal
erosion or deposition, mechanical removal, or material

overlay

(1) General guideline. Avoid damage to vegetation used by
brown bears.

(2) Specific guideline. Minimize the construction of new
roads in occupied bear habitat, and use the minimum
construction standards necessary when new roads are
required, to minimize damage to vegetation and
ultimately disturbance to bears (derived from Zager and
Jonkel 1983).

Grazing. Several impacts of sheep and cattle grazing have been
documented to occur to brown bears. Bears often were attracted to
livestock, either to feed on live animals or to feed at livestock
carcass dumps. An increase in the harvest of bears in the
livestock grazing area often occurred, usually to eliminate
stock-raiding bears. Harassment of bears, both active (involving
chasing of bears from livestock grazing areas) and passive
(involving avoidance of areas by bears that are occupied by
livestock), has been documented. Competition between bears and
sheep or cattle for succulent forage, particularly in spring, has
been noted. Livestock grazing has led to overgrazing and
decreased abundance of plant species preferred by both bears and
livestock. Cattle and sheep have trampled succulent forbs and
graminoids and have reduced the vigor or even destroyed
fruit-producing shrubs preferred by bears.

a. Attraction to artificial food source

(1) General guideline. Avoid grazing livestock in occupied
brown bear habitat if populations of brown bears are to
be maintained, as bears are inevitably attracted to the
livestock and killed when depredation of stock occurs
(derived from, e.g., Eide 1965, Griffel 1982, Jonkel
1980) .

9-12



(2) Specific guidelines (Note: See also Solid waste
disposal, 10, for guidelines regarding livestock
carcasses) :

° Minimize the potential for bear/livestock
encounters by keeping livestock out of key brown
bear range by regional land planning and regulation
on government lands and by land trades or
acquisition of private grazing lands (derived fram
Jonkel 1980).

° Minimize the potential of attracting bears to
livestock, by not bringing livestock onto range
heavily wused by bears (areas of succulent
vegetation in spring and early summer and berry
patches in late summer) (derived from Jonkel 1980,
Jorgensen 1983, Zager and Jonkel 1983).

° Minimize the potential for bear/livestock
encounters by avoiding the bedding of livestock in
cover that serves as travel corridors for bears,
particularly during periods when immature bears are
dispersing (derived fram Jonkel 1980).

° Minimize potential bear/livestock interactions by
not moving livestock into brown bear summer range
during years in which weather variation results in
low bear food production and for a year thereafter
(derived fram Jonkel 1980).

° Minimize potential livestock/bear interactions by
using aversion methods, portable corrals, or
livestock-protecting dogs (derived from Jorgensen
1983).

° Minimize the potential of attracting bears to
livestock feed by securing such feed in bear-proof
containers or out of reach of bears (derived fram
Hoak et al. 1983).

b. Harassment
General gquideline. Avoid grazing livestock in occupied
brown bear habitat when this activity could cause

harassment to brown bears (derived from Jonkel 1980,
Zager and Jonkel 1983).
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c. Harvest, change in level

(1)

(2)

General gquideline. Avoid grazing livestock in occupied
brown bear habitat as bears are inevitably attracted to
livestock and then killed when depredation of stock
occurs (derived fram, e.g., Eide 1965, Griffel 1982,
Jonkel 1980, Lentfer et al. 1968).

Specific guidelines (Note: See also a. above):

° Minimize killing of non-stock-raiding bears by
allowing removal of bears only if the bear has been
positively identified as a livestock-killing
individual (derived fram Jorgensen 1983).

Minimize the killing of innocent scavenging bears
by avoiding the setting of snares for suspected
stock-killing bears after livestock have been moved
to new pastures (derived from Jorgensen 1983).

° Minimize the killing of non-stock-raiding bears by
thoroughly investigating alleged cases of brown
bear predation on livestock prior to considering or
permitting any bear-control activities (derived
from Jonkel 1980).

d. Introduced wild or damestic species, campetition with or

disease transmission froam

(1)

(2)

General gquideline. Avoid grazing livestock in occupied
brown bear habitat when this activity would lead to
competition between livestock and bears for forage and
space (derived from, e.g., Jonkel 1980, Mealey et al.
1977, Zager and Jonkel 1983).

Specific guideline. Minimize competition for forage and
space between bears and livestock by not bringing
livestock onto important bear feeding sites when bears
are present. These sites include areas of succulent
forage in spring and early summer and berry patches in
late summer (derived fram Jonkel 1980, Jorgensen 1983,
Mealey et al. 1977, Schallenberger 1980, Zager and
Jonkel 1983).

e. Vegetation composition, change to less preferred or useable

species or successional stage

General guideline. Avoid changes in composition of
plant communities used as feeding areas by bears, by
requlating the number and type of livestock grazed and
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the season of grazing or trailing, as a means to prevent
trampling or overgrazing and/or decreases in abundance
of highly palatable plant species, particularly in areas
of succulent vegetation (spring or early summer), berry
patches (late summer), or riparian zones (derived from
Jonkel 1980, Jorgensen 1983, Schallenberger 1980, Zager
and Jonkel 1983).

f. Vegetation damage/destruction due to grazing bv damestic or
introduced animals

See e. above for appropriate guideline.

Human disturbance. Many references describe impacts of human

disturbance on brown bears. Humans have been observed
hand-feeding bears, which often leads to bears searching picnic
areas and campgrounds for additional handouts. Active harassment
of bears by humans has commonly occurred, either to get close to
bears for photographs or -excitement or to drive bears away fram
areas of human habitation or fram livestock. Such activities have
led to attacks by bears against the persons involved in the
harassment. Attacks have also followed inadvertent encounters
between humans and bears. Passive harassment, through scent,
noise, increased settlement, or the building of rural recreational
cabins has led to decreased use or abandonment of range by bears.
Interactions between humans and bears often lead to the killing of
"problem bears," those that repeatedly approach humans,
campgrounds, or dwellings, or that have attacked humans. Impacts
of human developments have led to decreases in ungulate prey
species, which have led to an increase in predation on damestic
livestock. Expansion of rural subdivisions and effective wildfire
suppression has created changes in vegetation successional stages
that are less often preferred or used by brown bears.

a. Attraction to artificial food source

(1) General guideline. Avoid human behavior (direct
hand-feeding) or storage of food items that could
attract brown bears (derived from, e.g., Bromley 1985,
Follmann et al. 1980, Follmann and Hechtel 1983, Milke
1977) .

(2) Specific gquidelines (Note: See also Human disturbance,
8.a. and 8.b., Fencing, 5., and Solid waste disposal,
10.):

° No person may intentionally feed bears, wolves,
foxes, or wolverines, or intentionally leave human
food or garbage in a manner that attracts these
animals. This prohibition does not applv to the
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use of legal bait materials for trapping fur
animals, nor does it apply to the use of bait for
hunting black bears under 5 AAC 81.040(4) (5 AAC
81.218. Feeding of Game).

° Minimize the attraction of bears to humans by
holding environmental briefings for workers on
projects and other individuals in bear habitat,
before they enter the field, that explain the
problems that occur when bears are fed by humans
(derived from Follmann et al. 1980, Follmann and
Hechtel 1983, Milke 1977). The initial briefing
should be followed with supplemental briefings at
the work camps (derived from Follmann and Hechtel
1983). '

° Minimize the attraction to humans of bears
searching for food by immediately dismissing any
worker caught feeding bears (derived from Follmann
and Hechtel 1983).

b. Harassment

(1)

(2)

General gquideline. Avoid human disturbance in occupied
brown bear habitat when this activity could lead to
harassment causing abandonment of range or encounters
between bears and humans that could lead to injury or
death of either humans or bears (derived from, e.qg.,
Elgmork 1983, Herrero 1985).

Specific guidelines (Note: See also Fencing, 5., Solid
waste disposal, 10., and Human disturbance, 8.a. and
8.b.):

° Minimize passive harassment and abandorment of
habitat by brown bears by restricting the
establishment of recreational cabins and
subdivisions in brown bear habitat (derived from
Elgmork 1976, Schallenberger 1980).

° Minimize harassment of ©bears and hazardous
encounters between bears and humans by establishing
construction camps or permanent facilities at least
300 m (1,000 ft) from bear cover and maintaining
bright outdoor lighting during periods of darkness
to potentially discourage approach by bears
(derived from Herrero 1982).

° Minimize harassment of ©bears and hazardous
encounters between humans and bears by locating
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campgrounds in areas outside of heavily used brown
bear habitat (derived from Herrero 1985, Mundy and
Flook 1973). If this is not entirely possible,
locate campgrounds well away from major bear trail
systems to avoid directing bears  through
. campgrounds (Merrill 1978).

Minimize harassment of bears and hazardous
encounters between humans and bears by locating
trails to avoid important bear habitat (derived
from Herrero 1985). If it is necessary to route
trails through bear habitat, trials should be
designed to allow people to see at least 50 m (165
ft) ahead, to minimize surprizing bears (derived
fram Herrero 1985).

Minimize harassment of bears and hazardous
encounters between humans and bears by alternating
seasonal use of backcountry campgrounds, to abate
reqular conditioning of bears to humans at
particular campgrounds, and by lowering group size
limits, to reduce the concentrated use of specific
campgrounds (Merrill 1978).

Minimize the potential for hazardous encounters
between humans and bears by negatively conditioning
bears to humans by nonlethal means (e.g., rubber
bullets, noxious or debilitating gases, running
with dogs) in all areas, particularly those closed
to hunting (e.g., parks) and also by hunting in
areas open to hunting (derived fram, e.g., Bromley
1985, Herrero 1985, McCullough 1982).

Minimize the potential for hazardous encounters
between humans ancd bears by protecting campgrounds
with night patrols or electrified drift fences,
converting campgrounds to daytime use only, or by
closing or relocating campgrounds prone to
bear/human conflicts (derived fram Cole 1972, Cowan
1972) .

Minimize the potential for hazardous encounters
between humans and bears by recommending or
requiring individuals or small parties (e.q.,
hikers, survey crews) to wear bells or other
devices to warn bears of their approach, by
avoiding areas of high concentrations of bears,
maximizing the distance between sleeping quarters
and food sources (in excess of 137 m [450 ft]),
using dried food instead of fresh or canned food,
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and by ensuring that food or food containers are
not left in caches for extended periods (derived
from Bramley 1985, Chester 1980, Cole 1972, Herrero
1985, Hoak et al. 1983, Mundy and Flook 1973).

c. Harvest, change in level

(1)

(2)

General guideline. Avoid human disturbance within brown
bear habitat that could lead to an increase in the
harvest of bears, particularly those situations that
would create ‘"problem bears" or exacerbate the
situation. (Note: See a. above, Solid waste disposal,
10., Fencing, 5., and Grazing, 7.a. and 7.c., for
additional recommendations to minimize bear/human
conflicts, the creation of "problem bears," and
subsequent loss of bears.)

Specific guidelines:

° Minimize killing of bears by using means other than
shooting to deter bears (e.g., hazing, aversive
conditioning, Follmann and Hechtel 1983) fram
campgrounds and other facilities (derived from
Cowan 1972).

° Minimize bear/human encounters and the killing of
bears at outfitter camps by packing out game
carcasses immediately or by hanging them at least
4.6 m (15 ft) above the ground surface, with a 3.1
m (10 ft) minimum clearance between suspension
ropes and the highest access point and a minimm of
2 m (6.5 ft) between meat and the nearest vertical
structure of the tree (derived from Hoak et al.
1983).

° Minimize +the killing of bears involved in
bear/human conflicts by transplanting bears to
areas of little or no human use (derived from Cowan
1972, Knight and Judd 1983, Mundy and Flook 1973).
(Note: This recammendation was developed primarily
for areas with small, isolated endangered brown
bear populations (e.g., Yellowstone National Park)
and does not reflect the current policy within the
State of Alaska to avoid the transplanting of
bears. Miller and Ballard {1982], J. Wildl. Manage
46 (4) :869-876, found that transplanted brown bears
returned to their area of capture even when
transplanted up to 255 km [158 mi] away.)
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° Minimize the killing of bears involved in
bear/human conflicts by removing nuisance bears
immediately and effectively for the long term by
hazing (Follmann and Hechtel 1983), by
transplanting (Cole 1972, Follmann and Hechtel
1983, Marsh 1972), by aversive conditioning - e.q.,
rubber bullets (McCullough 1982), by donating to
.zoos (Cole 1972), or, as a last resort, by killing
(Cole 1972, Follmann and Hechtel 1983) to minimize
the probability of the animal becoming accustomed
to obtaining a reward in areas of human activity.
(Note: See previous note.)

° Minimize killing of bears involved in human/bear
conflicts by removing only four-time offender bears
(by capturing and sending to zoos or shooting), as
bears not habituated to man and not dangerous
occasionally visit areas of human activity (derived
from Craighead and Craighead 1972). (Note: See
previous notes.)

d. Prey base, alteration of

General guideline. Avoid human disturbance that could
lead to decreases in prey populations that could
adversely affect bears (derived from Schallenberger
1980) .

e. Vegetation composition, change to less preferred or useable
species or successional stages

General guideline. Avoid loss of preferred habitat used
by bears by avoiding the expansion of rural subdivisions
(Zager and Jonkel 1983) and by avoiding extensive
wildfire suppression that produces successional advances
toward mature forests that may be less suited for brown
bears (derived from Martinka 1976, Zager et al. 1983).
(Note: See Burning, 2a, for a note concerning
wildfire.)

9. Sewage disposal. One reference discussed a brown bear that
remained in the area of a hydrocarbon exploration camp's sewage
lagoon and that was tranquilized and relocated.

Harassment

General guideline. Avoid placement and operation of
sewage lagoons in occupied brown bear habitat by using
other means of sewage disposal if this activity could
lead to harassment of bears (Harding and Nagy 1980).
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10.

Solid waste disposal. Many references discuss solid waste

disposal and bears. The most commonly described situation is the
attraction of bears to improperly handled or disposed garbage at
dumps, campgrounds, worksites, construction camps, and other
facilities. Bears have also been attracted to improperly disposed
livestock carcasses on some rangelands. These situations often
lead to bear/human conflicts and either harassment or killing of
bears. _

Attraction to artificial food source

(1) General guideline. Avoid disposal of garbage, livestock
carcasses, or other materials in any manner that would
serve to attract bears (derived from, e.g., Bromley
1985; Follmann and Hechtel 1983; Herrero 1982, 1985,
Jonkel 1980).

(2) Specific guidelines (Note: See also Human disturbance,
8.a. and 8.b., and Fencing, 5., for additional
guidelines):

° Minimize attracting bears, by disposing of
livestock that die on the trail by burial or
treatment with strong chemicals (derived fram
Jonkel 1980). Burn or bury carcasses away fram
houses, corrals, and calving grounds (derived fram
Jonkel 1980, Zager and Jonkel 1983).

° Minimize attracting bears, by incinerating garbage
and food remains daily in supplementary-fueled
incinerators at work camps and permanent facilities
(derived from, e.g., Follmann and Hechtel 1983,
Milke 1977, Mundy and Flook 1973, Zager and Jonkel
1983). Storage of garbage prior to incineration
should be within a fenced area separate fram the
rest of the camp (Herrero 1982).

° Minimize attracting bears, by installing bear-proof
garbage receptacles and removing litter and garbage
prior to or on every evening (prior to bears
feeding at night) (derived from Cole 1972, Milke
1977, Mundy and Flook 1973).

° Minimize attracting bears to campgrounds in
occupied bear habitat, by isolating campgrounds
from developed facilities where garbage occurs and
away fram lakeshores to discourage disposal of fish
entrails in the campground (derived from Merrill
1978).
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11.

° Minimize attracting bears to campgrounds and nearby
areas, by maintaining at least 13 km (8 mi) between
landfills and these developments (derived from Cole
1972).

° Minimize the attraction of bears to individuals or
small parties (e.g., hikers, survey crews) by
requiring the use of self-contained stoves, to
minimize the accumulation of partially burned
refuse, and by packing out all garbage (derived
from Bramley 1985, Merrill 1978).

° Minimize the problem of bears searching for food in
areas of human occupancy by slowly phasing out
garbage dumps to allow bears to adopt more natural
feeding habits (derived from Cowan 1972, Craighead
and Craighead 1972), and consider providing
temporary food (e.g., carcasses) in remote areas to
aid in the adjustment to closure of dumps (Cowan
1972). (Note: These recommendations were made for
a small, isolated brown bear population with a
large number of human visitors [i.e., Yellowstone
National Park], and they conflict with the
following guideline.)

° Minimize the attraction of bears to areas of human
occupancy by abruptly removing all artificial food
sources, to minimize the mumber of bears requiring
removal (derived from Cole 1972). (Note: See the
previous, conflicting guideline.)

Transport of oil/gas/water - land. Several impacts to brown bears
were documented during the construction of the trans-Alaska oil
pipeline. Bears were attracted to improperly collected and stored
garbage and by direct feeding by workers at camps and worksites.
Bears were hazed away from work sites and camps with firecrackers,
vehicles, and helicopters. Problem bears were shot when all other
means of driving them from the area failed.

a. Attraction to artificial food source

(Note: See Human disturbance, a., b., and c., and Solid
waste disposal, 10, for applicable guidelines.)

b. Harassment
(Note: See Grading and plowing, 6.a. and 6.b., and

Human disturbance, 8.a., b., and c., for appropriate
guidelines.)
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12,

13.

Transport of personnel/equipment/material - air. Several
references discuss harassment of brown bears by aircraft.
Aircraft, particularly helicopters, were used to haze bears fram
work camps and work sites. Bears have also abandoned den sites
when overflown by helicopters and fixed-wing aircraft in late
fall-early winter. Reactions of bears to overflights vary fram no
apparent response to running, depending on conditions, with
helicopters generating the greatest response. Telemetered bears
already habituated to aircraft have shown increased heart rates
with no obvious behavioral changes when overflown by aircraft.

Harassment

(1) General qguideline. Avoid low-level flights and
unnecessary circling or hovering over brown bears
(derived from, e.g., Doll et al. 1974, McCourt et al.
1974, Quimby 1974, Reynolds et al. 1983, Schoen et al.
1985).

(2) Specific guidelines:

° Minimize harassment of brown bears by requiring
aircraft to maintain a flight level a minimum of
304 m (1,000 ft) above ground level (agl) (derived
from McCourt et al. 1974).

° Minimize harassment of brown bears in arctic areas
by restricting flights of aircraft over known
denning areas between May 1-15 to altitudes above
304 m (1,000 ft) agl and to altitudes above 152 m
(500 ft) agl at other times of the year (derived
from Reynolds et al. 1983).

° Minimize harassment of bears by maintaining rapid
linear flight paths over bears and avoiding
low-level flights over areas with  known
concentrations of bears (derived from McCourt et
al. 1974).

° Minimize harassment of brown bears by avoiding
aircraft flights, particularly by helicopters, over
denning areas, especially during den entry and
emergence (derived from Schcen et al. 1985).

Transport of personnel/equipment/material - land, ice. Several

references have documented impacts of land transportation systems
and vehicles on brown bears. Collisions between bears and trains
and trucks have been reported. Trucks have also been used to haze
bears from worksites and camps. Operation of a seismic vehicle
near a den site caused abandorment of this site by the bear.
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Avoidance by bears of areas with roads or increased traffic has
been recorded. Increased access fram the construction of roads in
previously roadless areas has led to an increased harvest of
bears.

a. Collision with vehicles or structures, or electrocution by

powerlines

General guideline. Avoid operation or reduce speed of
vehicles in conditions, areas, and during time periods
(e.g., diurnal, seasonal) when collisions with brown
bears could occur (derived from Marsh 1972, Milke 1977).

b. Harassment

(1) General guideline. Avoid using vehicles to actively
harass brown bears and when harassment of bears could
occur as the result of normal vehicle operation (derived
fram, e.g., Douglass et al. 1980, Harding and Nagy 1980,
Tracy 1977).

(2) Specific guidelines (Note: See also Drilling, 4.a., and
Grading and plowing, 6.a., for applicable guidelines):

° Minimize harassment of bears by using mass—transit
systems to reduce the number of wvehicles and the
frequency of their use on roads (derived from Zager
and Jonkel 1983).

° Minimize harassment of bears by restricting traffic
on roads during development and operational phases
of activities or land uses (e.q., logging) and then
closing the roads upon campletion of the activity
or land use. Provide permanent closure of the road
(e.g., excavation, concrete barriers) rather than
using gates or posting the road as closed (derived
from Zager and Jonkel 1983).

c. Harvest, change in level

General guideline. (Note: See Clearing and tree
harvest, 3.c., and Grading and plowing, 6.a., for
guidelines concerning roads, increased access, and
increased harvest.)
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10. CARIBOU - GUIDELINES

Two technical reports presenting a detailed discussion of the impacts of
human land use and developments on caribou have been prepared in lieu of the
guidelines section. These reports are:

Shideler, R.T., M.H. Robus, J.F. Winters, and M. Kuwada. 1986. Impacts of
human developments and land use on caribou: a literature review.
Volume I. A worldwide perspective. Tech. Rept. 86-2. Div. Habitat.
ADF&G, Juneau.

Shideler, R.T. 1986, Impacts of human developments and land use on
caribou: a literature review. Volume II. Impacts of o0il and gas
development on the Central Arctic Herd. Tech. Rept. 86-3. Div.
Habitat. ADF&G, Juneau. 128 pp.
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Table 1.

Activity

Impacts

Impacts Associated With Each Activity -

Blasting

Burning
Channel

terways

izing wa

Chemical application

mnng

Clearing and tree harvest

Dra

Dredging

Dall sheep

Drilling

Fencing

Filling and pile-supported structures (aquatic)

Filling (terrestrial)

Grading/plowing

Grazing

Human disturbance

Log storage/transport

Netting

Processing geothermal energy
Processing lumber/kraft/pulp

Processing minerals (including gravel)

Processing oil/gas

Sewage disposal
Solid waste disposal

Stream crossing - fords

Stream crossing - structures

Transport of oil/gas/water - land,ice
Transport of oil/gas/water - water

,ice

ir
L - water

l - a

ia
t/material - land

t/materi

ipmen

Transport of personnel/equ
Transport of personnel/equ
Transport of personnel/equ

ipmen

18

t/mater

ipmen

Water regulation/withdrawal/irrigation

Aquatic substrate materials, add or_remove

Aquatic vegetation, destruction or change

Attraction to artificial food source

>

Barriers to movement, physical and behavioral

>

> ¢

(> [

> | <

Collision with vehicles or structures

Entanglement in fishing nets, debris

Entrapment in impoundments or excavations

Harassment, active or passive

-~ >

Harvest, change in ltevel

d bl

N X |3

- <[>

Introduced wild/domestic species, competition

> 1 (>

> [ ]

Morbidity/mortality by ingestion of petroleum

Parasitism/predation, increased susceptibility

Prey base, alteration of

Shock waves (increase in hydrostatic pressure)

Terrain alteration or destruction

Veg. composition, change to less preferred

Veg. damage/destruction due to air pollution

Veg. damage/destruction due to fire/parasitism

Veg. damage/destruction due_to grazing

Vegq. damage/destruction due to erosion

Water level or water quality fluctuations

X - Documented impact (see text).
? - Potential impact.




11. DALL SHEEP - GUIDELINES

This section consists of guidelines derived from references to documented
impacts that have been discussed in the companion volume, Impacts of Land
and Water Use on Wildlife and Their Habitat and on Human Use of Fish and
Wildlife. Only those activities and impact categories for which documented
impacts have been located are included here. Table 1 is a quick index to
the impacts and activities for which documentation has been located. The
guidelines are organized by impact categories, see appendices E and F,

respectively.
A, Species-related Considerations

1. Wwhat is the number, proximity to, and importance of mineral licks
in the area of the proposed activity (e.g., a minor lick used by
one or two animals occasionally or a major lick used by hundreds)?

2. Can structures or facilities be located on summer ranges rather
than on generally more restricted winter ranges (vegetated south
slopes and windblown ridges)?

3. Can facilities or projects be sited in areas that do not include
traditional ranges used by sheep, because sheep are relatively
reluctant to move outside of traditional ranges?

4. Can the proposed activity or project be carried out so as not to
affect lambing cliffs, the most inaccessible and precipitous areas
of sheep range, during the spring lambing period?

5. Can the proposed activity result in the introduction to Dall sheep
range of diseases or parasites of domestic sheep, to which wild
sheep are highly susceptible?

B. Guidelines

Citations after each guideline refer to annotated references in the
campanion impacts volume. Where the term "derived from" appears in a
citation, it indicates that the stated quideline was deduced from a
particular reference or number of references but that the reference
source(s) did not explicitly formulate the guideline. The term
"derived from, e.g.," indicates that only a few references were
selected from a large number of references providing similar
information. Citations without the two aforementioned terms indicate
that the gquideline is either a direct paraphrase of the source or
contains a substantial amount of information (including specific units
of measure, in some cases) fram the original reference. In instances
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in which different references discuss identical impacts under similar
conditions but mention different units of measure (e.g., aircraft
elevations, species flight distances, obstruction heights, percentage
of forest cover), we selected the units of measure that were most
protective of the wildlife species or its habitat use.

1. Blasting. Two references have documented displacement of sheep
and interruption of ongoing activities because of blasting during
seismic exploration for oil and gas.

Harassment, active or passive

(1) General guideline. Avoid blasting in areas of important
Dall sheep habitat (e.g., winter range, lambing areas,
or mineral licks) to avoid disturbing or displacing
sheep (derived from Graf 1980, Pendergast et al. 1974).
(Note: See the life history and distribution sections
of the Alaska Habitat Management Guide for important
habitat areas.)

(2) Specific guideline. Minimize harassment by avoiding
blasting within 5.6 km (3.5 mi) of Dall sheep (derived
from USDI 1976a).

2. Chemical application. Mineral salt blocks have been placed in
" mountain sheep range specifically to attract sheep for viewing.
Accumulations of salt used to melt ice from roads in winter have
attracted sheep to roadsides. (Note: Salt blocks have been
strongly implicated in enhancing the spread of contagious ecthyma,
a viral disease that is believed to have been introduced by
damestic sheep, among bighorn sheep. However, salt blocks are not
important in spreading the disease among Dall sheep in the eastern
Alaska Range [Heimer 1985]).

a. Attraction to artificial food source

(1) General guideline. Avoid attracting Dall sheep to
artificial sources of salt by not placing mineral salt
blocks in Dall sheep range for the purpose of viewing
sheep and by avoiding the use of salt on roads that
traverse Dall sheep range (derived from Blood 1971,
Samuel et al. 1975). (Note: It is recognized that salt
blocks may be used at natural mineral licks for research

purposes.)

(2) Specific guideline. If de-icing chemicals must be
applied to roads through Dall sheep range, use the
methods described under Moose, Chemical Application, 3a,
to minimize salt accumulation and attraction of Dall
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sheep to roadsides where they could be killed by
collisions with vehicles.

b. Introduced wild or domestic species, competition with or
disease transmission from

See Grazing 7.b. for a guideline prohibiting the grazing
of damestic livestock on or anywhere near Dall sheep
ranges.

Clearing and tree harvest. Although commercial tree harvest is
unlikely to occur near enough to Dall sheep habitat to result in
any impacts, clearing of subalpine or alpine tundra vegetation
(e.g., along roads or around mines) could affect Dall sheep.
Direct loss of bighorn sheep winter range has resulted fram
clearing associated with mining, settlement, and roads. While
clearing is occurring, bighorn sheep have been harassed and have
abandoned portions of their range. Mountain sheep, including Dall
sheep, have been attracted to the vegetation that grows back in
cleared areas.

a. Attraction to artificial food source

General guideline. To avoid attracting Dall sheep to
vegetation regrowth in clearings, facilitate natural
revegetation or revegetate clearings with species of
forage quality comparable to the surrounding native
vegetation (Elliott 1983) and avoid fertilizing the area
if it is necessary to revegetate with non-native species
(derived from Ellis et al. 1978, Geist 1971a).

b. Harassment, active or passive

General guideline. Avoid clearing vegetation within or
adjacent to Dall sheep range whenever harassment of
sheep could occur (derived from DeForge 1972, Light
1971) .

c. Parasitism and predation, increased susceptibility to

General guideline. Avoid clearing a large proportion of
the vegetation from areas of Dall sheep range that are
limited in extent (e.g., winter range), so that the
amount of forage available to sheep and their resistance
to parasites will not be decreased (derived from Woodard
et al. 1974).
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4.

5.

d. Vegetation composition, change to less preferred or useable
species or successional stage

General guideline. Avoid clearing Dall sheep winter
range and revegetating it to species of lower forage
quality to Dall sheep (Elliott 1983). (See a. above for
another applicable guideline.)

e. Vegetation damage/destruction due to hydraulic or thermal
erosion or deposition, mechanical removal, or material

overlay
See a. above for an appropriate guideline.

Drilling. Human activity associated with drilling for oil and gas
has been shown to disturb mountain sheep.

Harassment, active or passive

General guideline. Avoid drilling in or adjacent to
important Dall sheep habitats such as winter range,
lambing cliffs, and mineral licks (derived from Geist
1971a) .

Fencing. Fences through which mountain sheep cannot pass have
prevented them from reaching important seasonal ranges and mineral
licks and have blocked gene exchange among neighboring popula-
tions. Bighorn sheep have been stressed by overcrowding and loss
of access to essential minerals and have became more susceptible
to parasites. Some cammonly used types of fences have entangled
and killed mountain sheep.

a. Barriers to movement, physical and behavioral

(1) General guideline. On Dall sheep range, including areas
through which rams occasionally pass during the rut,
avoid building fences through which Dall sheep cannot
pass (Hansen 1971, and derived from Graham 1980, Helvie
1971).

(2) Specific guidelines:

° If fences that block Dall sheep movement must be
built on Dall sheep range, minimize their impact by
building such fences where they do not block access
to important limited habitats such as winter range,
lambing cliffs, or mineral licks (derived from Graf
1980, Packard 1946).
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° If fences are needed on Dall sheep range only to
prevent vehicle access, minimize impacts on Dall
sheep by using a single cable or rail (Helvie
1971).

° If fences across which Dall sheep can pass are
needed on Dall sheep range, minimize impacts on
Dall sheep by designing such fences according to
the recommendations in Helvie (1971). (Note: The
fences described in Helvie 1971 were tested on
bighorn sheep and may not be applicable to Dall
sheep. Grazing of domestic livestock should be
prohibited on or anywhere near Dall sheep range
[see guidelines for Grazing, 7.a.], so no livestock
fences should be needed.)

b. Entanglement in fishing nets, marine or terrestrial debris,
or structures

General guideline. On Dall sheep range, avoid building
fences that can entangle and kill Dall sheep (e.g.,
typical five-strand barbed wire fences or woven wire
fences with large mesh sizes) (Graham 1980, Helvie
1971). (Note: See Helvie 1971 for fence designs that
will not entangle bighorn sheep but that have not been
tested on Dall sheep.)

c. Parasitism and predation, increased susceptibility to

General guideline. Avoid building fences through which
Dall sheep cannot pass on Dall sheep range where they
would limit use of important areas such as winter range
and mineral licks, because decreased vigor and increased
susceptibility to parasites could result (derived fram
Buechner 1960, Packard 1946).

Grading/plowing. Several impacts upon Dall sheep or upon the
closely related and behaviorally similar Stone and bighorn sheep
have been documented as resulting from grading/plowing. Sheep are
attracted to stands of grass or legumes revegetating graded areas
along roads or in strip mines and to fields of grass or hay.
Grading of wide roads and roadside areas results in greater
collision mortality than does grading of narrower roads and also
results in greater barriers to movement. Continuous vertical snow
walls or piles created by plowing of roads form barriers to sheep
movements. Harassment results fram grading/plowing of roads or
trails when sheep are present, and displacement of sheep by
harassment or habitat loss increases campetition with sheep on
adjacent ranges. Loss of winter range to subdivisions increases
the susceptibility of bighorn sheep to a lungworm—pneumonia
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camplex. Revegetated areas near Healy, Alaska, provide Ilow-
quality winter range campared to undisturbed vegetation.

a. Attraction to artificial food source

(1) General guideline. Avoid planting fields of grass or
lequme crops in Dall sheep habitat, and avoid
revegetating graded areas in Dall sheep habitat to
fertilized grass or legume stands in order to avoid
attracting sheep (derived from Elliott 1983, Jakimchuk
et al. 1984, Riggs and Peek 1980).

(2) Specific guidelines:

° Minimize attraction of sheep to revegetated areas
by reseeding or replanting disturbed areas to a
mixture of native plant species including forbs and
shrubs, by planting nonpersistent grasses, or by
enhancing natural revegetation (derived fram
Elliott 1983, McKendrick et al. 1984).

° If seed or cuttings of native forbs or shrubs are
not available and long-term erosion control is
necessary, minimize impacts of attraction of sheep
by planting grasses that withstand grazing (e.q.,
red fescue [Festuca rubra]) and by retaining escape
habitat (e.g., headwalls) if it is already present
(Elliott 1983, McKendrick et al. 1984).

° Minimize attraction of Dall sheep to graded cuts by
avoiding making cuts through areas containing
minerals attractive to sheep or by covering such
cuts with surrounding surface material (derived
from McCrory 1975).

° Minimize death of Dall sheep fram rumen compaction
by avoiding cutting and drying hay in Dall sheep
range or by drying and storing hay in areas not
accessible to Dall sheep (derived from Goodson
1982).

° See Clearing and tree harvest, 3.d., for a
guideline applicable to winter range.

b. Barriers to movement, physical and behavioral

(1) General guideline. When grading or plowing in Dall
sheep habitat, avoid creating physical (e.g., vertical
cuts) or behavioral (e.g., wide, open areas) barriers to
sheep (derived from Geist 1971a, Millar 1983).
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(2)

Specific guidelines:

° In areas of sheep habitat where snow removal fram
roads would create lengthy stretches of deep piles
of snow or vertical walls along roads, minimize
impacts to sheep by plowing breaks in the piles or
walls, through which sheep can pass (derived fram
Geist 1971a).

° Minimize the barrier effects of roads through sheep
habitat by limiting the width of the graded area to
that necessary for a road to accommodate the
expected traffic and by avoiding excessively wide
graded areas (derived fram Millar 1983).

Cc. Harassment, active or passive

(1)

(2)

General guideline. Avoid grading/plowing in Dall sheep
habitat when passive harassment could result (Geist
1975, McCourt et al. 1974).

Specific quidelines:

° Minimize passive harassment by routing trails or
roads to avoid mineral licks, lambing cliffs, major
migration routes, and other essential habitat (Graf
1980, Hicks and Elder 1979).

° Minimize effects of trails or roads that must pass
near essential habitat by constructing them below
rather than above the essential habitat area (Hicks
and Elder 1979).

° If trails or roads must pass through Dall sheep
winter range or near lambing cliffs, mineral licks,
or rutting areas, minimize effects of harassment
during construction of such trails or roads by
working during times of the year when sheep are not
present (derived from Packard 1946).

d. Harvest, change in level

General gquideline. Avoid upgrading primitive roads or
developing new roads into Dall sheep range where sheep
could be subject to excessive hunting pressure, unless
restrictions on harvest are implemented (derived from
e.g., Geist 1971a, Graf 1980, Jakimchuk et al. 1984).
(Note: The Alaska Board of Game 1is responsible for
preparation of hunting regulations, and the departments
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of Public Safety and Fish and Game are responsible for
enforcement.)

e. Parasitism and predation, increased susceptibility to

See Clearing and tree harvest, 3.c., for an applicable
guideline.

f. Terrain alteration or destruction

General guideline. Avoid grading/plowing within or near
important Dall sheep habitat such as mineral licks,
lambing cliffs, and winter range (Graf 1980).

g. Vegetation composition, change to less preferred or useable
species or successional stage

See a. and b. above for applicable guidelines.

h. Vegetation damage/destruction due to hydraulic or thermal
erosion or deposition, mechanical removal, or material

overlay

(1) General guideline., avoid grading/plowing of winter
range of Dall sheep (derived from Graf 1980, Hansen
1971, Packard 1946).

(2) Specific guidelines:

° If winter range of Dall sheep must be graded or
plowed, see a. above for revegetation methods that
minimize vegetation destruction.

° If roads must be constructed in Dall sheep winter
range, see a. above for methods of minimizing
vegetation destruction.

Grazing. Grazing of domestic livestock on summer or winter ranges
of mountain sheep has resulted in severe impacts to bighorn sheep
and is beginning to affect Dall sheep in Canada. Among the
impacts of grazing are those that resulted in the loss of 99% of
bighorn sheep in the western United States and Canada since the
mid 1800's and that have extirpated or severely reduced local
remnant populations more recently. The presence of daomestic sheep
herders and their dogs results in active and passive harassment of
mountain sheep. Domestic livestock, including cattle, horses, and
especially sheep, campete with mountain sheep for limited forage
produced on winter range. Livestock also compete for space,
excluding mountain sheep from their range through social
avoidance. Several serious diseases have been introduced into
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mountain sheep herds from domestic livestock, including scabies
(historically), contagious ecthyma, chronic sinusitis, bluetongue,
parainfluenza-3, and bacterial pneumonia. The latter is a
particularly severe problem because it is carried by healthy
domestic sheep, is usually lethal to mountain sheep, and spreads
readily. In one case, a herd of bighorn sheep separated from
domestic sheep by a fence was wiped out by transmission of this
disease from the domestic sheep. Dall sheep in Alaska have had
little if any exposure to domestic sheep or other livestock and
would be expected to suffer massive die-offs comparable to those
of bighorns in the 1800's if livestock were introduced to Dall
sheep ranges. Social stress, range limitation, and introduced
diseases that would result from grazing also render mountain sheep
more susceptible to parasitism by lungworms. Increases in
predation on mountain sheep occur after predators are attracted to
the area by livestock. Overgrazing by domestic livestock changes
the camposition of range vegetation to less palatable species, and
in severe cases destroys vegetation.

a. Harassment, active and passive

General guideline. Avoid grazing domestic livestock on
or anywhere near Dall sheep range at all times (Goodson
1982, and derived fram, e.g., Klebesadel and Restad
1981, Robinson et al. 1967).

b. Introduced wild or damestic species, competition with or
disease transmission fram

(1) General guideline. Awvoid grazing domestic livestock on
or anywhere near Dall sheep range at all times to avoid
transmission of lethal diseases to which mountain sheep
have no immunity (Graham 1980, and derived from e.q.,
Klebesadel and Restad 1981, Preston 1983b). (Note:
Transmission of diseases from domestic 1livestock to
sheep is the most severe impact of grazing.)

(2) Specific guideline. Minimize the likelihood that any
disease that could became epizootic in Dall sheep and
cause widespread morbidity or mortality could be
transmitted from domestic livestock to Dall sheep by
maintaining a separation of at least 3.2 km (2 mi) of
habitat unsuitable for use by Dall sheep between Dall
sheep range and daomestic livestock (derived from Goodson
1982) and by herding or otherwise controlling the
livestock (e.g., by a fence) so that they do not enter
the 3.2 km (2 mi) separation zone (derived from, e.q.,
Howe et al. 1966, Preston 1983b, Robinson et al. 1967).
A fence alone is inadequate because bacterial pneumonia
was transmitted from a herd of domestic sheep to a herd
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of bighorn sheep that were separated only by a fence,
resulting in the death of all of the bighorns from
pneunonia (Foreyt and Jessup 1982).

c. Parasitism and predation, increased susceptibility to

General guideline. Avoid grazing damestic livestock on
or anywhere near Dall sheep range at all times to avoid
transmitting parasites that could cause morbidity or
mortality of Dall sheep (Buechener 1960) and to avoid
attracting predators that would feed on Dall sheep as
well as on the livestock (derived from Hansen 1971).

d. Vegetation composition, change to less preferred or useable
species or successional stage

See a. above for an applicable guideline.

e. Vegetation damage/destruction due to grazing damestic -or
introduced animals

See a. above for an applicable guideline.

Human disturbance. Abundant documentation is available on both

active and passive harassment of Dall sheep or of the closely
related and behaviorally similar Stone and bighorn sheep as a
result of human disturbance. Pursuit of sheep for the purposes of
observation, photography, or hunting is a common cause of active
harassment. Panic running during pursuit can result in injuries
from falls, separation of lambs fram ewes, or trampling of lambs.
Hiking and camping, vacation cabins, and recreational developments
have all been documented to cause passive harassment. Altered
daily behavior patterns, increased energy expenditure, and
abandonment of range cammonly result. Long-term human disturbance
in essential habitat has caused sheer to move to a new range. If
the new range is already occupied by other sheep, competition
results. Free-running damestic dogs are responsible for more
severe harassment of sheep than are humans, and humans with a
leashed dog cause a greater response than do humans alone.
Although sheep are relatively sensitive to human disturbance, they
usually became habituated rather than sensitized by repeated,
predictable encounters. References discussing human disturbance
at water sources used by desert bighorns are included in analogy
to mineral licks used by Dall sheep. (Note: Although seasonal
activities including human disturbance, generally of short
duration, had no effect on population parameters of Dall sheep in
the Alaska Range [Heimer 1978], these guidelines are intended to
avoid or minimize impacts on individual sheep or groups of sheep
as well as on populations and to avoid or minimize impacts on Dall
sheep use of habitat.)

11-12



a. Harassment, active or passive

(1)

(2)

General guideline. Avoid human disturbance in Dall
sheep habitat, particularly in winter range, in lambing
areas, and at mineral licks, whenever sheep are present.
Except when hunting, avoid approaching or disturbing
sheep, in particular ewes (Horejsi 1976, and derived
fram, e.g., Geist 1975, Graham 1980, MacArthur et al.
1982, Packard 1946, USDI 1976a).

Specific guidelines:

° Except when hunting, minimize harassment by
stopping a minimum of 110 m (360 ft) away fram
habituated rams and 320 m (1,050 ft) away fram
habituated ewes when approaching sheep on foot
(Light 1973) and more than 460 m (1,500 ft) away
fram nonhabituated sheep (derived from Jakimchuk et
al. 1984). .

° In areas in which humans on foot repeatedly
approach sheep, minimize harassment by approaching
sheep on established trails and from a consistent
direction. On a slope, approach sheep from below,
rather than fram above (Hicks and Elder 1979,
MacArthur et al. 1982, and derived from Horejsi
1976) .

° Except when hunting, minimize active harassment by
avoiding entering sheep escape terrain when
approaching sheep on foot (derived from Horejsi
1976) .

° Except when hunting, minimize harassment by
avoiding approaching on £cct within 460 m (1,500
ft) of sheep in areas intensively used by sheep,
including lambing cliffs, mineral 1licks, bedding
areas, and winter range (Horejsi 1976, Price and
Lent 1972, and derived from DeForge 1982, Graham
1980, Hicks and Elder 1979).

° Minimize harassment by not approaching sheep on
foot when accampanied by a leashed or unrestrained
dog and by avoiding taking dogs into sheep habitat
when sheep are present (MacArthur et al. 1982 and
derived from MacArthur et al. 1979).

° Except when hunting, minimize harassment by making
only a single approach to sheep, rather than
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repeated approaches after the sheep flees or moves
away (derived from Stemp 1982).

° Minimize passive harassment by limiting use of
sheep summer range by humans on foot to a maximum
of 500 visitor-days annually, and preferably
restrict use to 100 visitor-days or less (Light
1973, and derived from Graham 1971, Light 1971).

° In areas of limited Dall sheep summer range that
are heavily wused for recreation, minimize
harassment, except when hunting sheep, by limiting
group sizes to 10 people or fewer, travelling
cross—country only with a guide familiar with sheep
behavior, and remaining on trails during the
lambing season (Light 1973).

° In areas of 1limited Dall sheep summer range,
minimize harassment by avoiding development of
summer recreational facilities. If they must be
built, construct them during seasons when sheep are
not using the range and in a location more than
457 m (500 yd) and out of sight of areas important
for use and travel by sheep (Light 1973).

° Minimize passive harassment by avoiding short-term
or seasonal human occupancy, such as surveying or
recreational camping, within 400 m (0.25 mi) of
mineral licks, lambing cliffs, and other essential
sheep habitat (Hicks and Elder 1979 and derived
from Graf 1980).

° Minimize passive harassment by avoiding long-term
human occupancy, such as permanent structures or
regular occupancy throughout several months, within
800 m (0.5 mi) of essential sheep habitat (derived
fram Campbell and Remington 1981, Graham 1980,
Heimer 1978, Leslie and Douglas 1980).

° To minimize harassment of hunted sheep populations,
minimize all other contact between sheep and
humans, and preferably avoid such contact entirely
(Geist 1975, and derived from Horejsi 1976).

b. Introduced wild or damestic species, competition with or
disease transmission fram

General gquidelines. Avoid continuous human disturbance
in essential Dall sheep habitat (e.g., at mineral licks)
if sheep could be displaced into habitat already in use
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10.

11.

by other Dall sheep (derived from Geist 197la, Leslie
and Douglas 1980). Avoid human disturbance of other
ungulates (e.g., caribou) utilizing adjacent ranges that
could cause them to move onto limited sheep range
(Buechner 1960) .

c. Parasitism and predation, increased susceptibility

General guideline. Avoid human disturbance that could
cause repeated or prolonged harassment of Dall sheep or
harassment that could cause sheep to abandon important
habitat (e.g., mineral 1licks) in order to avoid
increasing the susceptibility of the sheep to parasites
(derived from Buechner 1960, Packard 1946).

Processing minerals (including gravel). A single impact, that of
harassment, has been documented for processing of minerals in
mountain sheep habitat.

Harassment, active or passive

General gquideline, Avoid processing minerals in
important Dall sheep habitat (e.g., winter range,
mineral 1licks) when harassment of Dall sheep could
result (derived from Geist 1975).

Sewage disposal. Operation of sewage disposal facilities has
interfered with access by desert bighorn sheep to a water supply
because the sheep avoided the sensory disturbance caused by the
facilities.

Harassment, active or passive

General guideline. Avoid constructing and operating
sewage disposal facilities within 800 m (0.5 mi) of
important Dall sheep areas such as mineral 1licks
(derived from Graham 1980).

Transport of oil/gas/water - land. Transporting oil, gas, and
water by land has resulted in several documented impacts on
mountain sheep. Dall sheep have been attracted to man-made
mineral licks and to right-of-way revegetation along oil and gas
pipelines. Aqueducts have blocked movement of desert bighorns and
caused entrapment. Operation of 1large-scale water-pumping
facilities for irrigation or c¢ity use has harassed desert
bighorns, causing range abandonment. Dall sheep have avoided
simulated gas campressor stations.
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a. Attraction to artificial food source

See Grading/plowing, 6.a., for applicable quidelines.

b. Barriers to movement, physical and behavioral

(1)

(2)

General guideline. Avoid constructing aqueducts with
steep banks (e.g., concrete-lined aqueducts) in Dall
sheep habitat so that movement of sheep will not be
blocked and entrapment will not occur (derived from Graf
1980, Graham 1980).

Specific guidelines. If aqueducts must be built in Dall
sheep habitat, minimize blocking movements of sheep or
entrapping sheep by constructing the aqueducts with
gently sloping, firm banks that sheep can easily descend
and climb. If such technique is not possible, bury
sections of the aqueduct to provide passage for sheep,
and fence open sections to prevent entrapment of sheep
{derived from Graham 1980).

c. Entrapment in impoundments or excavations

See b. above for appropriate guidelines.

d. Harassment, active or passive

(1)

(2)

General guideline. Avoid constructing facilities for
transporting oil, gas, or water by land in Dall sheep
habitat, especially at or near important habitats such
as mineral licks, lambing cliffs, or winter range, to
avoid passive harassment, loss of habitat, and decreased
lamb production and survival (derived fram Campbell and
Remington 1981, Graf 1980, Leslie and Douglas 1980, USDI
1976a) .

Specific guidelines:

° To minimize loss of summer range by Dall sheep,
construct gas pipeline cawpressor stations at least
3.2 km (2 mi) from summer range, or install sound
attenuators (McCourt et al. 1974).

° Minimize loss of use of mineral licks and other
high-value habitats by Dall sheep by avoiding
construction of gas pipeline coampressor stations
near or within a minimum of 1.2 km (0.75 mi) of
such habitats (lLeslie and Douglas 1980, Reynolds
1974) . Passive harassment can still occur at this
distance.
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12,

e. Terrain alteration or destruction

General guideline. Avoid constructing facilities for
transporting oil, gas, or water by land upon or through
high-value Dall sheep habitats such as mineral licks and
lambing cliffs (Graf 1980).

Transport of personnel/equipment/material - air. Flying small

fixed-wing aircraft or helicopters over or in the vicinity of
sheep has been responsible for harassment. Compared to other
large mammals in Alaska, sheep are relatively reactive to the
approach of aircraft even at high altitudes, and reactions can be
severe. Approaching sheep directly by aircraft or circling for
observation or photography often causes panic-running. Injuries
from falls, separation of lambs fram ewes, or trampling of lambs
can result. Eagles have killed lambs that became separated fram
their mothers. Long-term effects include sensitization to
aircraft disturbance, desertion or reduced use of traditional
range, and alteration of daily behavior patterns such that growth
and weight gain are reduced because of increased energy
expenditure and decreased foraging time. On the other hand,
repeated exposure to aircraft traffic that does not approach or
circle sheep can result in habituation. (Note: The note under
the activity no. 8, Human disturbance, is also applicable to this
activity.)

a. Harassment, active or passive

(1) General guideline. Avoid flying small aircraft within
1.6 km (1 mi) vertical and horizontal distance from Dall
sheep (derived from Horejsi 1976, Lenarz 1974, McCourt
1974, Reynolds 1974).

(2) Specific guidelines: if air transport within 1.6 km
{1 mi) of sheep cannot be avoided,

° minimize harassment by avoiding sheep on summer and
winter range by a minimum of 250 m (800 ft)
vertical and  horizontal distance for both
helicopters and fixed-wing airplanes (derived from
McArthur et al. 1979 and 1982, Price and lLent 1972,
Reynolds 1974) ;

° minimize harassment by avoiding sheep at mineral
licks, lambing cliffs, and other essential habitat
by a minimum of 500 m (1,640 ft) vertical and
horizontal distance (derived from Lenarz 1974,
McArthur et al. 1979 and 1982, Price and Lent 1972,
Reynolds 1974);
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13.

° minimize harassment by limiting the duration and
scope of the air transport system over sheep
habitat (Heimer 1978);

° minimize active harassment by avoiding low passes
over sheep at less than 100 m (328 ft), circling
around, or hovering low over sheep (Krausman and
Hervert 1983, Singer and Mullen 1981);

° minimize harassment by veering away at once if a
group of sheep being approached breaks into a full
run (Singer and Mullen 1981).

b. Parasitism and predation, increased susceptibility to

General guideline. Avoid flying small aircraft close
enough to bands of ewes with lambs that they begin to
run, because eagles can kill lambs that became separated
from their mothers (derived from Nette et al. 1984).

Transport of personnel/equipment/material - land. This activity
has resulted in several significant impacts to Dall and other
mountain sheep. Sheep have been attracted to revegetated areas
along roads and electric power transmission lines and to road
salt. Once along roads, they are likely to be hit by vehicles.
Wide, high-speed roads are avoided by sheep and greatly limit the
sheep's movements; and sheep hesitate to cross even two-lane
gravel roads. Road and especially off-road wvehicular traffic
harasses sheep and causes range abandonment. Bighorn sheep
subjected to continuous harassment in areas of essential habitat
have been displaced to occupy new ranges, thereby competing with
resident sheep populations. Harvest of sheep increases after new
roads are constructed or old roads or trails are improved in areas
where access is limited.

a. Attraction td artificial food source

(1) General guidelines. In Dall sheep habitat, avoid
attracting Dall sheep to revegetated or landscaped road
rights-of-way, and in order to decrease the probability
of collisions, revegetate rights-of-way with native
vegetation or allow them to naturally revegetate
(derived from Geist 1971a, Jakimchuk et al. 1984).
Avoid <clearing or revegetating electric power
transmission line rights—of-way in Dall sheep habitat
because sheep can be attracted to open areas of regrowth
(derived from Ellis et al. 1978). Avoid applying salt
to roads that traverse Dall sheep habitat toc avoid
attracting sheep (derived from Samuel et al. 1975).
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(2)

Specific guidelines.

See Grading/plowing, 6.a., for applicable specific
guidelines for revegetation.

See Chemical application, 2.a., for applicable
specific guidelines for road salt application.

b. Barriers to movement, physical and behavioral

(1)

(2)

General guideline. Avoid constructing roads in Dall
sheep habitat, especially in important limited-area
habitats such as winter range or mineral licks, because
sheep are hesitant to cross roads (derived from Graf
1980, Horejsi 1976, Jorgensen 1974, Millar 1983, Tracy
1977).

Specific guidelines:

° If multilane roads must be constructed through Dall
sheep habitat, construct underpasses where commonly
used sheep trails intersect the road (Graham 1980,
and derived from Hansen 1971).

° If a multilane road must be constructed or is in
use adjacent to a mineral lick or other high value
Dall sheep habitat, minimize blocking movement of
sheep to the area by closing the road when the
habitat is in use or, if the road cannot be closed
at that time, by erecting signs warning motorists
to stop for sheep (Heimer 1985).

° See Grading/plowing, 6.b., for other applicable
guideline.

c. Collision with vehicles or structures, or electrocution by

Egygrlines

(1)

(2)

General gquideline. Avoid constructing medium- and high-
speed roads in Dall sheep habitat so that sheep will not
be injured or killed bv ccllisions with highway vehicles
(derived fram Hansen 1971, Jakimchuk et al. 1984).

Specific guidelines:
®  Minimize collisions of vehicles with Dall sheep by
monitoring roadkills in sheep concentration areas

and by applying mitigative measures such as those
listed below if the injury or death rates are
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increasing or are unacceptably high (Jakimchuk et
al. 1984).

Minimize collisions of vehicles with Dall sheep by
limiting vehicle speed to 32 km/hr (20 mph) in
areas where sheep are concentrated (Heimer 1985,
and derived fram Millar 1983).

Minimize collisions of vehicles with Dall sheep by
providing underpasses for sheep where cammonly used
sheep trails intersect roads and by fencing the
highway in such areas (Graham 1980). See Fencing,
5.b., for guidelines for fences that will not
entangle sheep.

d. Harassment, active or passive

(1)

(2)

General gquideline. Avoid establishing land transporta-
tion routes through or within 400 m (1,312 ft) of Dall
sheep habitat (Graf 1980, and derived from Tracy 1977),
and avoid use of off-road vehicles within the same
distance, to avoid harassment of sheep (derived fram
Geist 1971a, Jorgensen 1974, Packard 1946).

Specific guidelines:

[+]

If roads must be built through Dall sheep habitat,
minimize harassment by avoiding lambing areas,
mineral licks, and winter range by at least 400 m
(1,312 ft) (DeForge 1972, Horejsi 1976, Price and
Lent 1972).

If roads must be built through Dall sheep habitat,
minimize harassment by confining vehicle use to
roads (MacArthur =t al. 1982).

If roads must be built through Dall sheep habitat,
minimize harassment by limiting the scope of the
road system or the seasons during which it is used,
to protect sheep during critical life stage periods
(Heimer 1978).

If transporting people through Dall sheep habitat,
minimize harassment by avoiding stopping to view
sheep, getting out of the vehicle to view sheep, or
making loud noises in the vicinity of sheep
(derived from Tracy 1977). ’
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14.

e. Harvest, change in level

See Grading/plowing, 6.d., for an applicable guideline.

f. Introduced wild or domestic species, competition with or
disease transmission from

See Human disturbance, 8.b., for a guideline also
applicable to range abandonment because of land
transportation corridors.

Water requlation/withdrawal/irrigation. Several references have
documented impacts of reservoirs on desert bighorn sheep.
Reservoirs block movement of sheep, and reservoirs with steep
sides entrap and drown sheep.

a. Barriers to movement, physical and behavioral

(1) General guideline. In Dall sheep habitat, avoid
constructing large impoundments or impoundments with
steep banks that sheep cannot climb so that movement of
sheep will not be blocked and sheep will not be
entrapped (derived fram Graf 1980, Graham 1980).

(2) Specific quideline. If impoundments must be constructed
in Dall sheep habitat, minimize blocking sheep movements
or entrapping sheep by limiting the width of impound-
ments to 0.2 km (0.125 mi) or less and by contouring
gently sloping, firm shorelines that sheep can easily
descend and climb (Graham 1980).

b. Entrapment in impoundments or excavations

See a. above for an applicable quideline.
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Table 1. Impacts Associated With Each Activity - Furbearers
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>
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~
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>
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>
o
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2 {5
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Veg. damage/destruction due to grazing

Veg. damage/destruction due to erosion

Water level or water quality fluctuations

tad tad

X - Documented impact (see text).
? - Potential impact.

12-2




12, FURBEARERS - GUIDELINES

This section consists of guidelines derived from references to documented
impacts that have been discussed in the campanion volume, Impacts of Land
and Water Use on Wildlife and Their Habitat and on Human Use of Fish and
Wildlife. Only those activities and impact categories for which documented
impacts have been located are included here. Table 1 is a quick index to
the impacts and activities for which documentation has been located. The
guidelines are organized by impact category under each activity. For a
complete list of activities and impact categories, see appendices E and F,
respectively.

A, Species-related Considerations

1. Can structures or facilities be 1located to avoid riparian
vegetation utilized by beaver and muskrat and also to avoid large
areas currently without long-term human presence utilized by wolf
and wolverine?

2. Can developments be located to avoid removal or disturbance of
stands of mature conifers important for marten and red squirrel?

3. What are the effects a development project may have, directly or
indirectly, on characteristics of any surface waterbodies in the
area?

B. Guidelines

Citations after each gquideline refer to annotated references in the
campanion impacts volume. Where the term "derived from" appears in a
citation, it indicates that the stated guideline was deduced from a
particular reference or number of references but that the reference
source(s) did not explicitly formulate the guideline. The temm
"derived from, e.qg.," indicates that only a few references were
selected from a large number of references providing similar
information. Citations without the two aforementioned terms indicate
that the guideline is either a direct paraphrase of the source or
contains a substantial amount of information (including specific units
of measure, in some cases) from the original reference. In instances
in which different references discuss identical impacts under similar
conditions but mention different units of measure (e.g., aircraft
elevations, species flight distances, obstruction heights, percentage
of forest cover), we selected the units of measure that were most
protective of the wildlife species or its habitat use.



1.

Blasting. A single reference documented abandonment of habitat
and decreased production of young by muskrats as a result of
blasting during seismic exploration.

Harassment, active or passive

(1) General guideline. Avoid blasting in areas of furbearer
habitat when harassment could result (derived from
Sopuck et al. 1979).

(2) Specific guideline. To minimize harassment and habitat
abandonment, avoid blasting on seismic lines within 180
m (590 ft) of muskrat habitat in active use (derived
fram Sopuck et al. 1979).

Burning. Although burning is beneficial to furbearers overall,
some impacts of burning on beaver and red squirrel have been
documented under certain conditions. Repeated burning of
watersheds has increased stream siltation and killed trees on
which beavers feed. Burning of mature white spruce forests
eliminates red squirrel habitat for about 50 yr.

a.

b.

Aquatic substrate materials, addition or removal

General guideline. Avoid repeated burning of streamside
vegetation or watersheds supporting beaver, to avoid
increasing siltation and causing loss of beaver denning
habitat (derived from Sopuck et al. 1979).

Vegetation damage/destruction due to fire or induced
parasitism

General guidelines:

° Avoid repeated burning of streamside vegetation or
watersheds supporting beaver, to avoid destroying
trees and shrubs on which beaver feed (derived from
Sopuck et al. 1979). (Note: It is recognized that
burning mature forest adjacent to watercourses
results after about 10 yr in regrowth of willow,
aspen, and other seral vegetation that 1is
beneficial to beaver.)

° Avoid burning mature spruce forests that provide
red squirrel habitat (derived fram Stephenson
1984) . (Note: It 1is recognized that the
beneficial effects of burning on other wildlife
species may outweigh the negative effects on red
squirrels.)
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Channelizing waterways. Habitat quality for beaver, mink, and
muskrat has been reduced by channelizing waterways. Low water
levels preclude underwater entrances to burrows, and deposition of
sand and gravel on banks further reduces denning opportunities.
Straightening the channel destroys aquatic and terrestrial
vegetation eaten by beaver and muskrat and reduces the foraging
area. Fewer riverine food sources for mink are available due to
deposition of sand and gravel.

a. Agquatic substrate materials, addition or removal

(1) General guideline. Avoid channelizing waterways in
aquatic furbearer habitat (derived from Gray and Arner
1977).

(2) Specific guideline. If waterways must be channelized,
minimize decreasing riverine food resources for mink by
avoiding deposition of sand and gravel fram dredging and
upstream erosion (derived from Gray and Arner 1977).

b. Adquatic vegetation, destruction or change in camposition

General guideline. Avoid channelizing waterways in
aquatic furbearer habitat, to avoid destroying aquatic
and emergent vegetation on which beaver and muskrat feed
(derived from Arner et al. 1975).

c. Prey base, alteration of

General gquideline. Avoid channelizing waterways in mink
habitat, to avoid decreasing riverine food resources
(derived fram Gray and Arner 1977).

d. Terrain alteration or destruction

(1) General guideline. Avoid channelizing waterways in
aquatic furbearer habitat (derived from Simpson et al.
1982).

(2) Specific guideline. If a watercourse must be
channelized, minimize impacts to beaver and muskrat by
1) avoiding deposition of dredged material on banks that
would otherwise be suitable for den oconstruction, 2)
minimizing the amount of straightening of the
watercourse, 3) retaining aspen stands and other
foraging areas along the watercourse, 4) preventing bank
erosion, and 5) designing the channel so that water
levels similar to those prior to channelization are
maintained (derived from Grey and Arner 1977, Simpson et
al. 1982).
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e. Vegetation damage or destruction due to hydraulic or thermal
erosion or deposition, mechanical removal, or material

overlay

(1) General guideline. See b. above for an applicable
guideline.

(2) Specific guideline. . If a watercourse must be
channelized, minimize impacts of vegetation damage on
beaver by minimizing clearing of aspen stands and other
food plants, including alder and willow (derived from
Simpson et al. 1982).

f. Water level or water quality fluctuations

(1) General guideline. Avoid channelizing waterways in
aquatic furbearer habitat, to avoid making the water so
shallow that beaver and muskrat, camnot build underwater
burrows (derived from Grey and Arner 1977, Simpson et
al. 1982).

(2) Specific guideline. If waterways must be channelized,
minimize impacts to beaver and muskrat by maintaining
water depths that were present prior to channelization
(derived from Gray and Arner 1977, Simpson et al. 1982).

Clearing and tree harvest. The most frequent documented impact of
clearing and tree harvest is vegetation destruction and loss of
habitat for furbearers such as marten, weasel, red squirrel, and
beaver. Other impacts include decreased numbers of redbacked
wolves (prey for marten); attraction of wolves, foxes, and coyotes
to food 1left by 1loggers; increased access and harvest of
furbearers; and increased turbidity resulting in decreased growth
of aquatic plants eaten by beaver and muskrat.

a. Agquatic vegetation, destruction or change in composition

General gquideline. Avoid clearing riparian vegetation
along streams that include beaver ponds so that water
turbidity will not increase and growth of aquatic
vegetation will not decrease (derived from Sopuck et al.
1979).

b. Attraction to artificial food source

General guideline. Avoid leaving food or garbage in
areas where clearing or tree harvest are going on, to
avoid attracting scavenging furbearers such as wolves,
foxes, or coyotes (derived from Sopuck et al. 1979).
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c.

Harvest, change in level

General guideline. Avoid clearing and tree harvest in
furbearer habitat when excessive harvest of furbearers
could result, unless restrictions on harvest are
implemented (derived from Klebesadel and Restad 1981).
(Note: The Alaska Board of Game is responsible for
preparation of hunting regulations, and the Departments
of Public Safety and Fish and Game are responsible for
enforcement.)

base, alteration of

General gquidelines. Avoid clearing or tree harvest in
forests that provide marten habitat, to avoid
eliminating red-backed wolves that are the primary prey
of marten (derived from Sopuck et al. 1979). Avoid
clearing of forests or other vegetation that provides
hare habitat, to avoid decreasing the short-term
availability of prey for coyotes and wolves (derived
fraom Elliott 1983). (Note: It is recognized that if
plant succession to shrubs such as willows occurs after
clearing, hare habitat can be enhanced a few years after
clearing.)

Vegetation composition, change to less preferred or useable

species or successional stage

(1)

(2)

General guidelines. Avoid clearing or tree harvest in
forests that provide marten habitat because marten do
not use revegetating clear-cuts that are younger than 20
yr of age and use older regenerating forests less
frequently than mature forests (derived from Sopuck et
al. 1979). Avoid revegetating cleared areas to grasses
in coyote or wolf habitat, in order to zavoid loss of
suitable habitat for hares, upon which coyotes and
wolves prey (derived fram Elliott 1983).

Specific guidelines:

° If trees must be harvested in marten habitat,
minimize decreasing the marten population by
selective cutting of no more than 60% of the basal
area and by retaining uncut forest adjacent to
harvest areas (derived from Sopuck et al. 1979).

If vegetation must be cleared in coyote or wolf

habitat and the area is to be revegetated, minimize
the loss of habitat suitable for hares by
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encouraging natural revegetation of shrubs (derived
from Elliott 1983).

f. Vegetation damage or destruction due to hydraulic or thermal

erosion or deposition, mechanical removal, or material

overlay

(1)

(2)

General guideline. Avoid clearing or tree harvest in
furbearer habitat, to awvoid short- or long-term
destruction of habitat (derived from Baster and Glaude
1980, Klebesadel and Restad 1981, Slough and Sadlier
1977).

Specific quidelines:

° If forests that provide marten habitat must be
harvested, minimize habitat loss by selectively
cutting no more than 60% of the basal area and
retaining undisturbed forest adjacent to harvest
areas (derived fram Sopuck et al. 1979).

° If coyote habitat must be cleared, minimize loss of
hunting habitat by harvesting .several small areas
rather than one large area (derived from Sopuck et
al. 1979).

° If beaver habitat must be cleared, minimize
destruction of food supplies by avoiding cutting or
clearing of aspen, alder, and willow stands within
100 m (328 ft) of existing surface water and
potential beaver pond sites (derived from Sopuck et
al. 1979).

° If mink habitat must be cleared, minimize loss of
hunting habitat by retaining undisturbed vegetation
within 100 m (328 ft) of all waterbodies (derived
from Sopuck et al. 1979).

° If other habitat must be cleared, minimize loss of
the highest value habitat by avoiding clearing of
vegetation along river banks (derived from Sopuck
et al. 1979).

° If red squirrel habitat must be cleared, minimize
loss of habitat by selective cutting instead of
clear-cutting of mature white spruce forests
(derived from Sopuck et al. 1979).

12-8



g. Water level or water quality fluctuations

See a. above for an applicable guideline.

5. Dredging. Removal of gravel fram floodplains for construction use
or during placer mining for gold has resulted in immediate and
long-term loss of riparian shrubs and trees that provide food and
cover for aquatic furbearers. Mining of vegetated gravel bars
results in immediate habitat loss. In same cases, additional loss
over a period of years results from changes in river hydraulics
and water levels that change patterns of permanent or annual
flooding or aufeis accumulation.

a. Adquatic substrate materials, addition or removal

General gquideline. Avoid removal of gravel from
vegetated riparian areas in aquatic furbearer habitat
(derived from Joyce 1980).

b. Aguatic vegetation, destruction or change in composition

See a. above for an applicable guideline.

c. Terrain alteration or destruction

(1) General guideline. Avoid . gravel removal from
floodplains in areas where riparian shrub or tree stands
provide habitat for aquatic furbearers (derived fraom
Joyce et al. 1980).

(2) Specific guidelines.

° Minimize loss of habitat for muskrat and beaver as
a result of gravel removal by dredging in such a
way that ponded areas suitable for use by aquatic
furbearers are formed (derived fram Joyce 1980).

e See statewide Moose, Dredging, 6.a., for other
applicable guidelines.

d. Vegetation damage/destruction due to hydraulic or thermal
erosion or deposition, mechanical removal, or material

overlay

See guidelines discussing alteration of river channels in c.
above.

7. Drilling. Improper disposal of garbage and deliberate feeding by
humans has attracted wolves and foxes to drilling camps.
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Attraction to artificial food source

General guideline. Avoid attracting wolves and foxes to
drilling camps by disposing of garbage so that it is
inaccessable to scavenging furbearers and by avoiding
deliberately feeding furbearers (derived from Hanley et
al. 1981).

Fencing. Although carnivorous furbearers easily cross livestock
fences, several fence designs have been developed specifically to
deter predation by coyotes and foxes on domestic sheep and on
waterfowl.

Barriers to movement, physical and behavioral

(1) General guideline. Avoid constructing predator-
directing or deterrent fences in carnivorous furbearer
habitat, to avoid blocking the movements of those
furbearers, unless 1lethal means of predator control
would be used to protect livestock or other prey if
fences were not built (derived from Preston 1983b).

(2) Specific guidelines. If predator directing or deterrent
fences must be built in order to avoid the use of lethal
means of predator control to protect damestic livestock,
"the following guidelines are applicable:

° Minimize the area fenced where predator density is
low by herding livestock into an area surrounded by
a predator fence each evening (delorenzo 1977).

° Minimize unnecessary expense when constructing
high-tensile electric fences by designing fences
according to the predator density in the area. In
areas of high coyote densities, a 12-wire fence 1.5
m (5 ft) tall is recommended as an impenhetrable
barrier (Gates 1978). In areas of lower predator
density, a nine-wire fence 1.7 m (5.6 ft) tall is
crossed very seldom, and only a few coyotes can
jump over a seven-wire fence 1.3 m (4.4 ft) tall
(deCalesta 1983). In areas of 1low predator
density, a five-wire electric fence will suffice
(Jepson et al. 1983). Design and construction
details for high-tensile electric predator fences
are described by Jepson et al. 1983.

° Minimize unnecessary expense when constructing
predator fences in areas of low predator density by
adding charged strands of smooth wire to existing
wire mesh domestic sheep fences or by using
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electro- plastic netting (deCalesta 1983, Jepson et
al. 1983).

° Minimize burrowing or crawling under electric
predator fences by coyotes, foxes, or other
carnivorous furbearers by stringing an uncharged,
barbed wire at ground level or by using a charged
outrigger wire at the base of the fence (deCalesta
1983) and by sterilizing the soil along the fence
so that vegetation will not short out lower wires
(Lokemoen et al. 1982).

° In areas of high predator density where electric
fences cannot be used, minimize use of lethal means
of predator control by constructing coyote
deterrent or directing fences of woven wire
(delorenzo 1977).

Filling and pile-supported structures (aquatic and wetland
habitats). Filling is often associated with dredging of gravel

from floodplains, for construction of access roads, or stockpiling

of gravel. The impacts upon furbearers that result are the same
as those from dredging: immediate and long-term habitat loss.
Under fill, the water table is at a greater depth, and productive
vegetation characteristic of floodplains cannot be reestablished.

a. Aquatic substrate materials, addition or removal

See Dredging, 5.a., for an applicable guideline.

b. Adquatic vegetation, destruction or change in composition

See Dredging, 5.a., for an applicable guideline.

c. Terrain alteration cr destiuction

See Dredging, 5.c., for applicable guidelines.

d. Vegetation damage/destruction due to hydraulic or thermal
erosion or deposition, mechanical removal, or material

overlay
See Dredging, 5.c., for applicable guidelines.

e. Water level or water quality fluctuations

See guidelines discussing alteration of river channels in
Dredging, 5.c.
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10.

11.

Grading/plowing. In addition to direct destruction of furbearer
habitat, grading and plowing have resulted in the attraction of
furbearers to crops and to Dall sheep that were attracted by
crops, overharvest of furbearers due to increased access, and loss
of prey species for carnivorous furbearers.

a. Attraction to artificial food source

(1) General guideline. Avoid growing vegetable gardens or
other palatable crops in red squirrel habitat, and in
carnivorous furbearer habitat avoid growning crops to
which moose, Dall sheep, or other prey species would be
attracted (derived from Elliott 1983, Preston 1983b).

(2) Specific guideline. Minimize attracting prey species
and carnivorous furbearers to palatable crops by fencing
the latter so that prey or carnivores cannot enter the
fields (derived fram Preston 1983b).

b. Harvest, change in level

See Clearing and tree harvest, 4.c., for an appropriate
guideline.

c. Prey base, alteration of

See Clearing and tree harvest, 4.d., for an appropriate
guideline.
d. Vegetation damage/destruction due to hydraulic or thermal

erosion or deposition, mechanical removal, or material

overlay

General gquideline. Avoid grading or plowing in
furbearer habitat (derived from Klebesadel and Restad
1981).

Grazing. Grazing of damestic sheep, cattle, and horses and
raising of poultry commonly result in attracting carnivorous
furbearers such as coyotes, wolves, or foxes. In addition,
overgrazing of riparian vegetation by domestic livestock prevents
regeneration of aspen and willow, essential foods for beaver, and
the resulting erosion causes siltation and decreases water levels.

a. Aquatic substrate materials, addition or removal

General guideline. Avoid grazing livestock in aquatic
furbearer habitat unless the intensity of grazing is
limited so that vegetation damage, erosion, and
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12.

b.

siltation of watercourses does not occur (derived from
Yeager and Hill 1954).

Attraction to artificial food source

(1)

(2)

General guideline. Avoid grazing of damestic livestock
or raising of poultry in carnivorous furbearer habitat,
to avoid attracting furbearers to the domestic animals
(derived from Jepson 1983, Preston 1983b).

Specific gquidelines. If domestic livestock must be
grazed in carnivorous furbearer habitat, the following
guidelines are applicable:

° Minimize attraction of predators by constructing a
predator fence around the area (derived from Jepson
1983). (Note: See Fencing, 8., for guidelines on
fencing.)

° Minimize attraction of predators to newborn lambs
or calves by restricting lambing and calving to
easily monitored areas (Preston 1983b), by
constructing a predator fence around such areas
(derived fram delorenzo 1977), or by providing
alternate food sources for predators during the
lambing or calving season (Klebesadel and Restad
1981).

° Minimize attraction of predators to areas where
livestock are grazed by rapidly disposing of
livestock carcasses so that predators cannot feed
on them (Klebesadel and Restad 1981).

Vegetation damage/destruction due to grazing by domestic or

introduced animals

General guideline. Avoid grazing livestock in aquatic
furbearer habitat unless the intensity of grazing is
limited so that riparian shrubs and trees are not
damaged or destroyed and can continue to provide food
and cover for furbearers (derived from Yeager and Hill
1954).

Water level or water quality fluctuations

See a. above for an appropriate guideline.

Human disturbance. Human presence in furbearer habitat frequently

results in passive harassment of certain furbearer species.
Wolves are particularly sensitive, avoiding hunting in areas of
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frequent human presence and abandoning dens after single visits by
humans. Passive harassment of foxes, lynx, marten, and otter by
the presence of humans has also been documented. Other impacts of
human disturbance are attraction of wolves and foxes to handouts
of food by national park visitors and construction workers in
remote camps, increased harvest by the same workers, and
transmission of distemper fram domestic dogs to wolves, resulting
in death of the latter.

a. Attraction to artificial food source

General guideline. Avoid attracting wolves, foxes, and
other carnivorous furbearers to handouts of food by
educating visitors to parks, construction workers in
remote camps, and other humans in furbearer habitat not
to feed them (Milke 1977 and derived from Tracy 1977).

b. Harassment, active or passive

(1) General gquideline. Avoid frequent human presence or
activities in furbearer habitat when harassment of
furbearers may occur (derived fram Gipson et al. 1982,
Sopuck et al. 1979).

(2) Specific guidelines:

° Minimize harassment of otters by avoiding reqularly
fishing or walking along streambanks in otter
habitat (derived fram Sopuck et al. 1979).

° Minimize harassment of lynx by approaching on foot
quietly and no closer than 100 m (328 ft) (derived
from Tracy 1977).

° Minimize approaching on foot or establishing camps
or other centers of human activity within 2.4 km
(1.5 mi) of wolf dens, to avoid causing den
abandonment (Ballard et al. 1982). If closer
approaches must be made, remain at least 0.8 km
(2,624 ft) away fram dens in open habitat and 0.4
km (1,312 ft) in forested habitats (Sopuck et al.
1979). If a person must visit a den on foot,
minimize harassment of wolves by doing so in late
evening or early morning when most wolves are out
hunting and by visiting for as short a time as
possible no earlier in the year than 4 June (in
Interior Alaska) (Ballard et al. 1982).

° Minimize the amount of intensive land development
and frequent human presence in wolf habitat to
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13.

minimize loss of areas in which wolves hunt
(derived from Bangs et al. 1982 and Elliott 1983).

° Minimize the occasions in which wolves or foxes
must be harassed with gunfire to drive them away
from construction camps or work sites, by avoiding
feeding the furbearers and by properly disposing of
garbage (derived from Milke 1977). (Note: See
Fencing, 8., Human disturbance, 12.a., and Solid
waste disposal, 15.a., for the other applicable
specific guidelines.)

° Minimize harassment of fox by maintaining a
distance of 500 m (1,640 ft) from fox dens when on
foot (derived from Gipson 1982). If this is not
possible, minimize harassment of fox by avoiding
dens by a minimum of 150 m (492 ft) (derived from
Gipson et al. 1982, Ruttan 1974).

c. Harvest, change in level

(1) General guideline. Avoid establishing centers of human
presence or increasing the frequency of human presence
in furbearer habitat when excessive harvest of
furbearers could result, unless restrictions on harvest
are implemented (derived from Bangs et al. 1982, Sopuck
et al. 1979). (Note: The Alaska Board of Game is
responsible for preparation of hunting regulations, and
the Departments of Public Safety and Fish and Game are
responsible for enforcement.)

(2) Specific guideline. Minimize excessive harvest of
scavenging furbearers such as foxes or wolves by workers
in remote construction camps by educating workers and
enforcing the applicable hunting 2nd trapping
regulations (derived from Milke 1977).

d. Introduced wild or domestic species, competition with or
disease transmission fram

General quideline. Avoid introducing domestic dogs to
canid furbearer habitat, in order to avoid transmission
of diseases such as distemper to furbearers, such as
wolves (derived from Bangs et al. 1982).

Processing minerals (including gravel). Processing of minerals on

the Kenai Peninsula has resulted in wolves avoiding the areas
around such developments.
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14.

15.

16'

Harassment, active or passive

General gquideline. Avoid developing mineral processing
facilities in wolf habitat to avoid passive harassment
and loss of habitat use by wolves (derived from Bangs et
al. 1982).

Sewage disposal. The presence of sewage increased river turbidity

and was associated with decreased use of a stretch of a river by
beaver.

Water level or water quality fluctuations

General guideline. Avoid disposing of sewage into
watercourses inhabited by aquatic furbearers unless the
sewage has been properly treated so that turbidity will
not be increased (derived from Arner et al. 1975).

Solid waste disposal. Wolves and foxes have been attracted to

food and garbage at construction camps in remote areas.

Attraction to artificial food source

(1) General guideline. Avoid attracting wolves, foxes, or
other carnivorous furbearers to construction camps or
other areas where garbage is disposed of, by avoiding
locating such areas in carnivorous furbearer habitat
(derived from Milke 1977).

(2) Specific guideline. Minimize attraction of carnivorous
furbearers to remote construction camps or dumps by
immediately removing litter or garbage from work sites,
incinerating edible garbage, storing garbage prior to
incineration in animal-proof containers, and fencing
dumps (Milke 1977). (Note: See Fencing, 8., for
specific quidelines for fences.)

Transport of oil/gas/water - land. Carnivorous furbearers have

been attracted to food and garbage at pumping stations along oil
pipelines and have been harassed with gunfire to induce them to
leave. Furbearers have also been poached by workers in those
facilities. Foxes do not hunt near gas pipeline compressor
stations. Spills during transportation of oil have coated and
killed aquatic furbearers and have polluted water.

a. Attraction to artificial food source

See Human disturbance, 1l2.a., and Solid waste disposal, 15.,
for appropriate guidelines.
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17.

b.

Harassment, active or passive

(1)

General gquideline. Avoid constructing pump stations or
other centers of human activity in remote areas of
carnivorous furbearer habitat to avoid passive
harassment from human presence or the noise of machinery

or active harassment by workers (derived from Milke

1977, Reynolds 1974).

(2) Specific guidelines:

° Minimize constructing gas pipeline compressor

stations within 1.6 km (1 mi) of fox

habitat,

because foxes do not hunt within that distance from
campressor stations (derived from Reynolds 1974).

° See Human disturbance, 12.b. (bullet no. 5), for a

guideline applicable to active harassment.

c. Harvest, change in level

See Human disturbance, 12.c., for an applicable guideline.

d. Morbidity or mortality due to ingestion of or contact with

petroleum, petroleum products, or other chemicals

General guideline. Avoid spilling petroleum or liquid
petroleum products in aquatic furbearer habitat to avoid
polluting water and exposing furbearers to liquid
petroleum, a toxic substance (derived from Peller 1963).

e. Water level or water quality fluctuations

See d. above for an applicable guideline.

Transport of oil/gas/water - water. Agquatic furbearers have been

coated with and poisoned by 1liquid petroleum spilled into

waterbodies.

a. Morbidity or mortality due to ingestion of or contact with

petroleum, petroleum products, or other chemicals

See Transport of oil/gas/water - 1land, 16.d., for an
appropriate guideline.

b. Water level or water quality fluctuations
See Transport of oil/gas/water - 1land, 16.d., for an

applicable guideline.
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18.

19.

Transport of personnel/equipment/material - air. Wolves, foxes,

and marten have been harassed by light aircraft flying over them
or over their dens.

Harassment, active or passive

(1) General guideline. Avoid flying light aircraft over
wolf or fox habitat, because carnivorous furbearers may
flee from aircraft, especially at dens (derived from
Ruttan 1974, USDI 1976a).

(2) Specific guidelines:

° Minimize active harassment by avoiding flying small
aircraft al low altitudes over wolves in areas
where aerial wolf hunting is occurring or has
recently occurred (derived from Klein 1973).

° Minimize active harassment by avoiding flying small
aircraft directly over wolf dens (derived from
Ballard et al. 1982).

° Minimize active harassment of wolves or foxes at
construction areas or remote camps by helicopter to
force them to leave the site, by avoiding feeding
the furbearers and by properly disposing of garbage
(derived from Milke 1977). (Note: See Fencing,
8., Human disturbance, 12.a., and Solid waste
disposal, 15., for other applicable specific
guidelines.)

° Minimize harassment of foxes at their dens by
avoiding flying helicopters within 1.6 km (1 mi) of
fox dens. If this distance cannot be maintained,
minimize severe harassment ty flying helicopters no
closer than 300 m (984 ft) from fox dens.

Transport of personnel/equipment/material - land. Terrestrial

furbearers are harassed by the passage of vehicles on roads and
are attracted to road kills and to handouts of food fraom humans in
vehicles. Collisions with highway vehicles kill furbearers, and
poaching has increased as a result of traffic on roads through
tundra areas. Hares attracted to natural and introduced roadside
vegetation and to mineral deposits exposed along roads in turn
attract furbearers such as wolves, lynx, and foxes. Dens have
collapsed when driven over by off-road vehicles.
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a.

b.

Attraction to artificial food source

(1) General guideline. Avoid transporting personnel,
equipment, or material by land within furbearer habitat,
to avoid causing road kills that attract carnivorous
furbearers and to avoid feeding of foxes or wolves by
personnel (derived from Tracy 1977). [Note: See Human
disturbance, 12.a., for another applicable guideline.]

(2) Specific guideline. Minimize attraction of carnivorous
furbearers to road kills by appropriately disposing of
the carcasses as soon as possible (derived from Tracy
1977).

Collision with vehicles or structures, or electrocution by
powerlines

General guideline. Avoid transporting personnel,
equipment, or material by land within furbearer habitat
unless vehicles travel so slowly that collisions with
furbearers do not occur (derived from Milke 1977).

Harassment, active or passive

(1) General guideline. Avoid transporting personnel,
equipment, or material by land within or adjacent to
furbearer habitat (derived from Sopuck et al. 1979,
Tracy 1977).

(2) Specific guidelines:

° Minimize passive harassment of fox by siting roads
used by several vehicles per day at least 600 m
(1,968 ft) from fox habitat. If that is not
possible, minimize passive harassment of fox by
siting roads more than 400 m (1,312 ft) from fox
dens (derived from Sopuck et al. 1979, Tracy 1977).

° Minimize passive harassment of furbearers by siting
roads or highways more than 200 m (656 ft) from
lynx, wolf, or marten habitat (derived from Sopuck
et al. 1979, Tracy 1977).

° Minimize passive harassment of red squirrel and
weasel by siting heavily used roads to avoid
habitat occupied by those furbearers (derived from
Sopuck et al. 1979). )
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20.

° Minimize passive harassment of wolves by siting
roads or railroads at least 1 km (0.6 mi) from wolf
dens (derived from Sopuck et al. 1979).

° Minimize harassment by continuing to drive past
furbearers that are visible near roads rather than
slowing down or stopping to observe them (derived
from Sopuck et al. 1979).

d. Harvest, change in level

See Human disturbance, 12.c., for an applicable guideline.

e. Prey base, alteration of

General guideline. Avoid siting roads through
carnivorous furbearer habitat, to avoid attraction of
herbivores such as hares to natural or introduced
roadside vegetation and consequent attraction of
carnivorous furbearers (derived from Tracy 1977).

f. Terrain alteration or destruction

(1) General guideline. Avoid transport of personnel/-
equipment/material by land along well-drained ridges
that provide denning areas in fox or wolf habitat
(derived from Ruttan 1974).

(2) Specific guideline. Minimize destruction of fox or wolf
dens by ensuring that off-road vehicles are not driven
over dens, which may collapse (derived fram Ruttan
1974) .

Water requlation/withdrawal/irrigation. Regulation of water
levels has resulted in major impacts on aquatic furbearers and
their habitat. Increased or highly variable water levels decrease
the amount of emergent vegetation available as food for beaver and
muskrat. Unusually high water levels increase predation on
muskrat by flooding their houses, and low water levels allow
predators to hunt under ice or force muskrats to congregate in
remaining lakes. Decreased summer flooding allows emergent
aquatic plant communities to change into meadow or willow
vegetation that is unsuitable as muskrat habitat. High water
levels in rivers during releases from dams destroy beaver and
muskrat lodges, and low water levels downriver from dams that are
being filled cause beaver to abandon colonies and cause lake
depths to decrease so that lakes freeze to the bottam in winter,
eliminating muskrat populations.

a. Aguatic vegetation, destruction or change in composition
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(1)

(2)

General guideline. Avoid artificially changing water
levels in areas of emergent aquatic vegetation in
muskrat or beaver habitat (derived from Sopuck et al.
1979). (Note: It is recognized that naturally
occurring water level fluctuations are often necessary
for the establishment or maintenance of emergent aquatic
vegetation.)

Specific guidelines:

° If water levels must be artificially changed in
areas of emergent aquatic vegetation, minimize
destruction of the vegetation by limiting water
level fluctuations to 0.5 to 1.0 m (1.7 to 3.3 ft)
in depth or less (derived from Sopuck et al. 1979).

° If impoundments must be constructed, minimize the
long-term loss of emergent aquatic vegetation by
avoiding drawdowns of the water so that such
vegetation can become reestablished. If drawdowns
are essential, harvest beaver and muskrat before
flooding the area (derived fram Baxter and Glaude
1980, Sopuck et al. 1979).

Parasitism and predation, increased susceptibility to

General gquideline. Avoid artificially raising or
lowering water levels in muskrat or beaver habitat, so
that the aquatic furbearers are neither forced out of
their lodges and exposed to predation nor exposed to
predation by carnivorous furbearers in their lodges or
dens or under an ice cover (derived fram Sopuck et al.
1979).

Vegetation composition, change to less preferred or useable

species or successional stage

General guideline. Avoid decreasing the amount of
summer flooding that occurs along rivers, in order to
avoid areas of emergent aquatic vegetation that provide
food for muskrats being converted to meadows or willow
stands by plant succession in the absence of flooding
(derived fram Sopuck et al. 1979, Vinogradov and
Chernyavskoya 1976) .

Water level or water quality fluctuations

(1)

General guideline. Avoid constructing water regulation
projects or withdrawing water from water bodies in
beaver or muskrat habitat when alterations in water
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Table 1. Impacts Associated With Each Activity - Moose
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13. MOOSE - GUIDELINES

This section consists of guidelines derived from references to documented
impacts that have been discussed in the companion volume, Impacts of Land
and Water Use on Wildlife and Their Habitat and on Human Use of Fish and
wWildlife. Only those activities and impact categories for which documented
impacts have been located are included here. Table 1 is a quick index to
the impacts and activities for which documentation has been located. The
guidelines are organized by impact category under each activity. For a
camplete list of activities and impact categories, see appendices E and F,
respectively.

A. Species-related Considerations

1. Will the proposed activity affect use of mineral licks by moose
during the spring and early summer?

2. Would the proposed activity affect use of calving areas by cow
moose in the spring, particularly well-drained, dense stands of
trees or tall shrubs in wetland areas?

3. Will the proposed activity affect riparian or other willow stands,
especially those near closed-canopy forests and mature forests,
both of which are used as winter range by moose?

4. Will the proposed activity affect large areas of aquatic and
emergent vegetation used by moose during the spring and summer?

5. Will the proposed activity affect travel corridors used by moose
for movements between seasonal ranges?

B. Guidelines

Citations after each guideline refer to annotated references in the
campanion impacts volume. Where the term "derived from" appears in a
citation, it indicates that the stated guideline was deduced from a
particular reference or number of references but that the reference
source(s) did not explicitly formulate the guideline. The term
"derived from, e.qg.," indicates that only a few references were
selected from a large number of references providing similar
information. Citations without the two aforementioned terms indicate
that the guideline is either a direct paraphrase of the source or
contains a substantial amount of information (including specific units
of measure, in same cases) fram the original reference. In instances
in which different references discuss identical impacts under similar
conditions but mention different units of measure (e.g., aircraft
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elevations, species flight distances, obstruction heights, percentage
of forest cover), we selected the units of measure that were most
protective of the wildlife species or its habitat use.

1. Blasting. Two rererences documented movements or displacement of
moose because of blasting and associated human activity for road
construction or seismic exploration.

Harassment, active or passive

(1) General guideline. Avoid production~-level blasting
(e.g., for road construction or seismic exploration) in
areas of important moose habitat (e.g., winter range,
calving areas, or mineral licks) to avoid displacing or
disturbing moose (derived from Bangs and Bailey 1982,
Sopuck et al. 1979). (Note: See the 1life history
section of the Alaska Habitat Management Guides for the
times and locations of calving and concentration areas.)

(2) Specific guideline. Minimize harassment of moose on
winter range during seismic exploration by remaining a
minimum of 100 m (328 ft) from moose when working on
foot and by avoiding moose concentration areas in
winters of deep snow (derived from Bangs and Bailey
1982).

2. Burning. Although burning of forested areas is usually beneficial
to moose, same impacts of burning on moose have been documented
under certain conditions. Fires kill same moose or force them to
move. Uniform, large, complete burns create large open areas that
moose tend to avoid and eliminate patches of mature forest
necessary for shelter in mid to late winter. A delay of 5-10 yr
occurs before significant quantities of moose browse are produced
in burned areas, and repeated, deep, high temperature burns retard
succession such that total available browse could decline. Fire
control operations often result in a network of roads and open
areas that facilitate hunting.

a. Barriers to movement, physical and behavioral

General guideline. Avoid burning areas where moose are
calving, to avoid burning very young calves or forcing
them to move (derived from Davis and Franzmann 1979).

b. Harvest, change in level

(1) General guideline. Avoid large, uniform, complete burns
in areas of moose habitat where moose populations could
be subject to excessive hunting pressure unless
restrictions on harvest are implemented (derived from
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Davis and Franzmann 1979). (Note: The Alaska Board of
Game 1is responsible for preparation of hunting
requlations, and the departments of Public Safety and
Fish and Game are responsible for enforcement.)

(2) Specific guideline. Minimize the potential for
excessive hunting pressure after a large, uniform burn

by closing fire control roads (derived from Tomm et al.
1981).

c. Terrain alteration or destruction

General guideline. Avoid burning areas heavily used as
winter moose range that are in an early successional
stage, because a delay of 5 to 10 yr would occur before
large quantities of browse would again be produced.
(Note: See the distribution and abundance section of
the Alaska Habitat Management Guides for locations of
winter range.) Avoid repeatedly burning areas where
fires would burn hot and deep, to avoid destroying the
soil and retarding vegetation succession (both
guidelines derived from Davis and Franzmann 1979).

d. Vegetation composition, change to less preferred or useable
species or successional stage

General guideline. Avoid burning areas of moose habitat
under unusually dry conditions that would result in a
large uniform burn in which no patches of mature forest
would remain to provide midwinter cover for moose
(derived fram Eastman 1974, Irwin 1975, Peek et al.
1976, Sopuck et al. 1979).

e. Vegetation damage/destruction due to fire or induced
parasitism

See d. above for an applicable guideline.

Chemical application. Documentation confirms two impacts of
chemical application on moose: attraction in spring to saline
pools along roads that had been treated with salt to melt ice
during the winter or to salt blocks set out specifically to
attract moose for viewing, and damage to winter browse (willows)
by herbicides. Collisions resulting from attraction of moose to
salt along roadsides are discussed under the activity Transport of
personnel/equipment /material - land, 15c.
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a.

1o}
~'e

Attraction to artificial food source

(1)

(2)

General guideline. Avoid application or placement of
sodium salts (e.g., road de-icing salt or salt blocks)
in areas Or moose Spring Or summer range whenever saline
pools or undissolved salt would be present during spring
or summer (derived from Grenier 1973, Fraser and Thomas
1982, Murie 1934).

Specific quidelines:

° Minimize accumilation of de-icing salt in roadside
pools by covering road shoulders with an
impermeable surface so rainwater will dilute the
salt (Fraser and Thomas 1982).

° Minimize attraction of moose to saline roadside
pools by draining the pools or by applying a cervid
repellent to pools that cannot be otherwise treated
(Fraser and Thomas 1982).

° If salt accumulation cannot be avoided or treated,
minimize attraction of moose by substituting other
de-icing chemicals for sodium chloride (e.qg.,
calcium chloride). Urea may fertilize vegetation
and is not recommended (Fraser and Thomas 1982).
Likewise, ethylene glycol is toxic to canids and
other wildlife and is not recommended.

° Only if no other method is campletely successful,
minimize attraction of moose to saline roadside
pools by establishing artificial salt licks distant
from the highway (Fraser and Thomas 1982).

Vegetation damage/destruction due to air polluticn or contact

with petroleum products or chemicals

General guideline. Avoid applying herbicides that kill
willows in important winter moose range, unless
necessary to prevent more severe impacts to moose (e.g.,
deaths of moose from collision with trains after the
moose are attracted to railroad rights-of-way) (derived
from Somerville 1965).

Clearing and tree harvest. Passive harassment results in moose

avoiding areas that are being logged. Other impacts continue
after harvest or clearing is cawplete. Windrows of bulldozed
timber block movements of moose. Harvest of moose increases when
access and visibility are improved. Removal of productive shrub

stands used as winter habitat decreases the food supply for moose
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during the critical winter period, and removal of closed-canopy
forests over extensive areas eliminates the cover needed by moose
during severe winter weather and whenever snow is deep. (Note:
If a cleared area is left to revegetate, a shrub stand that
provides optimum winter feeding nabitat for moose may deveiop in a
few years. However, procedures for artificially enhancing moose
habitat in this way are not covered in the following guidelines
because enhancement is not an impact, according to our
definition.)

Habitat conditions in the coastal forests of Southcentral and
Southeast Alaska are sufficiently different from those in the rest
of the state that an additional set of guidelines has been written
for coastal forests in those two regions (see d. below).

a. Barriers to movement, physical and behavioral

(1) General guideline. Avoid piling timber and slash into
continuous long windrows that would block the movements
of moose (derived from Sopuck et al. 1979).

(2) Specific quideline. If timber and slash must be piled
in long windrows, minimize blocking the movements of
moose by bulldozing breaks through the windrows through
which moose can pass (derived from Sopuck et al. 1979).

b. Harassment, active or passive

(1) General guideline. To avoid harassment of moose, avoid
clearing land or harvesting trees in areas of moose
habitat when moose are present (derived from Sopuck et
al. 1979, Tomm et al. 1981).

(2) Specific guideline. Minimize passive harassment of
moose during clearing or tree harvesting by working at a
distance of at least 1-2 km (0.6-1.25 mi) from moose
from early winter through the calving period in May
(derived from Hancock 1976).

c. Harvest, change in level

(1) General guideline. Avoid clearing land or harvesting
trees in areas of moose habitat where moose populations
could be subject to excessive hunting pressure unless
restrictions on harvest are implemented (derived from
Preston 1983a). (Note: The Alaska Board of Game is
responsible for preparation of hunting regulations, and
the departments of Public Safety and Fish and Game are
responsible for enforcement.)
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(2)

Specific guideline. Minimize the potential for
excessive hunting pressure after clearing land or
harvesting trees by constructing no more roads than
necessary and by closing the roads during the hunting
season (derived fram Tomm et al. 1981).

Vegetation composition, change to less preferred or useable

species or successional stage

The following guidelines apply for all regions of the state.
Additional guidelines specific to the coastal forest of
Southeast and Southcentral Alaska are presented on pages
13-10.

(1)

(2)

General gquideline. Avoid clearing or tree harvest in
areas that are important winter range for moose (derived
from Telfer 1974). Avoid clearing or logging very large
tracts of land in areas of moose habitat without
retaining areas of mature forest (derived fram Monthey
1984, Telfer 1974).

Specific guidelines:

° Minimize the impact of removing mature forest
stands used by moose as cover by leaving 20-80% of
the mature forest standing in logging areas
(derived fram Peek et al. 1976, Telfer 1974).

Minimize the impact of removing mature forest
stands used by moose as cover by harvesting trees:
in a well-dispersed, heterogeneous pattern of cut
blocks (Parker and Morton 1978) averaging about
97.1 ha (240 acres) in size, ranging fraom about 24
ha (60 acres) to about 130 ha (325 acres) (derived
from Telfer 1974, Tomm =t z1. 1981).

° If the amount of mature forest in the area is
limited or if harassment to moose due to any cause
is expected to be moderate or high, minimize the
impact of tree harvesting by limiting the maximum
cut block size to about 40-50 ha (100-125 acres)
(Parker and Morton 1978 and derived from Tomm et
al. 1981).

° If any cut blocks must be made larger than about
130 ha (325 acres), minimize the loss of moose
habitat by retaining stands of mature forest at
least 2 ha (5 acres) in size within the cut blocks
(derived from Monthey 1984) no greater than 201.2 m
(660 ft) apart in areas of low harassment (Telfer
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1974) or 121-161 m (397-528 ft) apart in areas of
moderate or high harassment (Tomm et al. 1981).

Minimize the clearing or logging of large areas in
which the distance fraom cover and the presence of
deep drifted snow limit the use of the central
portions of the cleared areas by moose by cutting
areas in strips no wider than 201.2 m (660 ft) in
areas of low harassment (Telfer 1974) and 121-161 m
(337-528 ft) in areas with moderate or high
harassment (Tomm et al. 1981).

Minimize the impact of removal of mature coniferous
forest stands that intercept snow and provide moose
habitat during periods of deep snow by retaining
patches of coniferous forest as "leave blocks"
(i.e., uncut areas). If only deciduous forest
patches are available, minimize the impact of
logging adjacent areas by retaining deciduous
stands (derived from Sopuck et al. 1979).

Minimize the impact of removing mature forest
stands used by moose as cover adjacent to cut or
cleared areas by retaining leave strips of mature
forest a minimum of 101 m (330 ft) wide in areas of
low harassment (Tomm et al. 1981) and 221-402 m
(725-1,320 ft) wide in other areas (derived from
Tamn et al, 1981).

Minimize the impact of clearing on moose in areas
with several cleared or harvested blocks by
retaining forested corridors at least 100 m (328
ft) wide that connect the remaining blocks of
mature forest so that moose can remain in cover
when moving frcm cre forested block to another
(Preston 1983a).

Minimize the impact of removing mature forest
stands used by moose as cover by waiting at least
30 yr, the time required for a clear-cut area to
regenerate to a closed-canopy forest, before
cutting leave blocks adjacent to cut blocks (Telfer
1974).

Minimize the impact of clearing and tree harvest on
shrubs used as browse by moose by not scarifying
areas from which trees have been harvested where
shrubs or their root systems are present (derived
from Sopuck et al. 1979).
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° Minimize the impact of selective harvesting of
trees by cutting a sufficient proportion of the
trees to open the canopy to stimulate shrub growth,
leaving a basal area of less than 17.2 m2/ha (75
ft2/acres) (derived from Telfer 1974) and by
retaining adjacent, uncut blocks as in the case of
clear-cut areas (Crete 1976).

° Minimize the harassment due to increased access
after clearing or tree harvest that prevents moose
from using the central portions of revegetating
clearcuts by closing logging roads (derived from
Tomm et al. 1981).

° Minimize the effects of the marked decline in the
quality of winter feeding habitat for moose that
occurs after revegetating clearcuts reach an age of
15 to 20 yr and of the loss of habitat values that
occur from the time of cutting until revegetating
shrubs provide winter browse at the age of 5 to 10
yr by planning a cutting rotation in which some
areas are always at or near the period of peak
browse productivity about 8 to 15 yr after cutting
(derived from Davis and Franzmann 1979, Hunt 1976,
Parker and Morton 1978, Telfer 1974, Sopuck et al.
1979). (Note: This guideline does not pertain to
coastal coniferous forests of Southeast and
Southcentral Alaska because clear-cuts there are
not used as winter range by moose.)

The following guidelines apply to the coastal forests of
Southcentral and Southeast Alaska.

(1)

(2)

General guideline. Avoid clearing or tree harvest of
old-growth coastal coniferous forests around and within
important moose habitat areas used for feeding,
breeding, or movement. Avoid clearing or tree harvest
of old—growth forest types that are limited in extent in
watersheds used by moose, and retain a portion of all
old—growth forest types that provide cover and browse
for moose during periods of deep snow (Sigman 1985).

Specific gquidelines. If old-growth coastal coniferous
forests that provide moose habitat must be harvested,

° minimize loss of mid-to-late-winter moose habitat
by avoiding harvest of river terrace forests and
high-volume forests at lower elevations (Doerr in
press, Doerr 1983);
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minimize loss of cover adjacent to high-density
moose use areas by avoiding harvest of coniferous
or mixed hardwood-coniferous stands within 1,000 ft
(305 m) of the use area (derived from Sigman 1985).

° minimize loss of mid-to~late-winter moose habitat
by disproportionately harvesting lower-volume
forests in clear-cut blocks less than 50 to 80 ha
(125 to 200 acres) in size and retain sufficient
uncut forest to maintain moose winter habitat needs
(Doerr in press);

minimize loss of the overall quality of moose
habitat in clear-cut areas by maintaining equal
proportions of forested mid-to-late-winter range
and clear-cuts that are producing abundant forage
by partitioning timber harvest equally throughout
the rotation period (Doerr in press);

° minimize the loss of forage that occurs as young
conifers develop in clear—cuts by clear-cutting new
areas several vyears before browse production
declines in previous clear-cuts as they reach about
25 to 35 yr of age, to allow for low forage
production and low use by moose for the first 8 yr
or so after clear-cutting (Doerr in press);

minimize the loss of browse that occurs as young
conifers develop in clear-cuts by thinning trees in
regenerating stands at 15 to 20 yr of age to a
spacing of 3.6 by 3.6 m (12 by 12 ft) without
cutting shrubs (Doerr in press, Doerr et al. 1980);

° minimize the time period in which second-growth
forests prcduce no krowse and are unuseable by
moose by shortening the harvest rotation period to
40 to 60 yr (Doerr in press, Doerr et al. 1980).

e. Vegetation damage/destruction due to hydraulic or thermal

erosion or deposition, mechanical removal, or material

overlay

(1)

General guideline. Avoid clearing marsh or willow
habitats used by moose for winter browse, and avoid tree
harvest in adjacent forests that provide cover for moose
during periods of deep snow, especially when the
resulting land use would not allow revegetation to occur
(derived fraom Klebesadel and Restad 1981, Sopuck et al.
1979).
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5.

(2) Specific guidelines. See d. above for applicable
guidelines, bearing in mind that if the area will not be
allowed to revegetate, the guidelines designed to
facilitate moose use of that area will not apply.

Draining. Draining of marsh and shallow lake areas for
agriculture has destroyed aquatic vegetation types in which moose
prefer to feed in spring and summer and which provide an important
source of sodium in June. Draining and clearing of willow stands
has destroyed an important forage type used by moose in late
summer and in winter., Successional willow and aspen stands colon-
izing drained marshes may provide winter browse for several years,
but the vegetation matures and becames unuseable by moose if the
area remains dry. Drainage ditches can act as barriers to free
movement of moose, and willows growing along ditches attract moose
to hazardous areas such as roadsides.

a. Attraction to artificial food source

General guideline. To prevent moose from being
attracted to roadsides where they may be killed by
collisions, avoid allowing willows to grow in drainage
ditches along roads in areas where willows do not occur
in the immediate surrounding natural vegetation (derived
fram Sopuck et al. 1979, Tracy 1977).

b. Barriers to movement, physical and behavioral

General guideline. Avoid digging large drainage ditches
that would block the movements of moose through areas of
high-quality moose habitat (e.g., intensive spring and
summer feeding areas, calving areas, winter range, or
migration areas), to enable moose to use important
habitat areas uniformly (derived fram Phillips et al.
1973).

c. Vegetation composition, change to less preferred or useable
species or successional stage

(1) General guideline. Avoid draining areas of aquatic
vegetation, marsh, or willow stands that provide feeding
areas for moose during summer or winter (derived from
Phillips et al. 1973, Somerville 1965, Sopuck et al.
1979).

(2) Specific quideline. Minimize the loss of moose habitat
in areas that must be drained by allowing successional
stands of browse plants such as willow to grow in areas
not also cleared for development and by rejuvenating
such stands before they mature (Phillips et al. 1973).

13-12



d. Vegetation damage/destruction due to hydraulic or thermal
erosion or deposition, mechanical removal, or material

overlay

General guideline. Avoid clearing areas of aquatic
vegetation, marsh, or willow vegetation used by moose at
any time of the year in the process of draining areas
for development (derived from Phillips et al. 1973).

Dredging. Removal of gravel from floodplains for construction use

or during placer mining for gold has resulted in immediate and
long-term impacts on riparian shrub vegetation that provides the
only winter browse for moose in arctic areas and is also important
in subarctic areas. Mining of vegetated gravel bars results in
immediate habitat loss. In some cases, revegetation occurs, but
changes in river hydraulics and water levels resulting from gravel
removal in or adjacent to active channels have been shown to
result in long-term moose habitat loss because of permanent or
annual flooding or aufeis accumulation.

a. Terrain alteration or destruction

(1) General guideline. Avoid gravel removal from
floodplains in areas where riparian shrub stands provide
winter habitat for moose (derived from Joyce 1980, Joyce
et al. 1980, Kertel 1984).

(2) Specific guidelines:

° Minimize destruction of gravel bars or floodplains
that support vegetation by avoiding vegetated
habitats during dredging and accompanying hauling
or processing activities (Joyce 1980).

° Minimize alteration of river channels when scraping
in active or inactive floodplains by maintaining
buffers that will contain active channels to their
original locations and configurations (Joyce 1980).

° To minimize damage to gravel bars supporting
vegetation, select sites that will scrape only
unvegetated gravel deposits when small quantities
of gravel are required (less than 50,000 m3 [65,350
yd3]) (Joyce 1980).

° Minimize destruction of active floodplains of small
rivers when large quantities of gravel are required
(more than 50,000 m®* [65,350 yd3]) by selecting
terrace locations on the inactive side of the
floodplain and mining by pit excavation or by
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7.

selecting large rivers containing sufficient gravel
in unvegetated areas (Joyce 1980).

° Minimize the destruction of floodplain habitat
useful to moose when pit mining gravel py designing
pits with high shoreline and water depth diversity
and providing islands, so that aquatic plants
useful to moose in summer can grow (derived from
Joyce 1980).

° If vegetated areas must be dredged, minimize the
time required for revegetation and the degree of
terrain destruction by saving all overburden,
vegetative slash, and debris for use during site
rehabilitation. Also retain undisturbed vegetated
corridors through the sites. Pile or broadcast
overburden and vegetative materials in such a
manner that they will not be washed downriver.
Plant native vegetation on the rehabilitated areas
to accelerate revegetation, particularly if the
overburden and vegetative materials have been
stockpiled for more than one growing season and the
vegetative materials and root stocks have died
(Joyce 1980, and derived from Kertel 1984).

b. Vegetation composition, change to less preferred or useable
species or successional stage

See a. above for applicable guidelines.

c. Vegetation damage/destruction due to hydraulic or thermal
erosion or deposition, mechanical removal, or material

overlay
See a. above for applicable guidelines.

d. Water level or water quality fluctuations

See a. above for applicable guidelines.

Drilling. Human activity associated with drilling for oil and gas

has been shown to disturb moose, and access improvements have
resulted in increased harvest. Most of the impacts are due to the
development of roads rather than to drilling itself.

a. Harassment, active or passive

(1) General guideline. Avoid drilling for oil or gas in
areas of important moose habitat (e.g., calving areas,
mineral licks, areas of aquatic vegetation, or winter
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8.

(2)

range) (derived fraom Somerville 1965). (Note: See the
life history and distribution and abundance sections of
the Alaska Habitat Management Guides for locations and
times of use of such areas.)

Specific gquideline. If drilling is done in areas of
important moose habitat, minimize harassment by
constructing the minimum necessary road network and by
closing roads after operations are completed (derived
from Tomm et al. 1981).

b. Harvest, change in level

(1)

(2)

Fencing.

moose.

General guideline. Avoid developing a road network
during drilling in areas of moose habitat where moose
populations could be subject to excessive hunting
pressure unless restrictions on harvest are implemented
(derived from Grauvogel 1984, Lynch 1973). (Note: The
Alaska Board of Game is responsible for preparation of
hunting regulations, and the Departments of Public
Safety and Fish and Game are responsible for
enforcement.)

Specific guideline. Minimize the potential for
excessive harvest pressure after a road network is
developed by closing drilling roads after exploration or
production and rehabilitation are camplete (derived from
Tomm et al. 1981).

Barbed wire livestock fences have entangled and killed

High-tensile smooth-wire electric fences and barbed wire

fences have blocked moose movements.

a. Barriers to movement, physical and behavioral

(1)

(2)

General guideline. Avoid constructing fences in moose
habitat that would block the movements of moose (derived
from Preston 1983a).

Specific guidelines. If fences that block moose
movement must be built, e.g., to prevent moose from
consuming crops or to direct moose to highway crossing
structures, the following guidelines are applicable:

° Minimize the likelihood that a permanent fence will
not successfully block moose movement by
implementing the following: 1) construct a fence
before crops become palatable, 2) make the fence
highly visible to moose by clearing all vegetation
in a 3 m (10 ft) wide strip outside the fence and
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by tying yellow flagging onto each strand of the
fence at 1.5 to 1.8 m (5 to 6 ft) intervals (Burris
1965), and 3) construct a stout vertical fence of
smooth high-tensile wire 1.8 m (6 ft) or more in
height that is electrically charged according to
the specifications in Hauge (1985).

° If only a temporary fence is needed during the
snowfree season and the fence does not have to
block all moose that attempt to cross it, minimize
unnecessary expense by following the first two
recommendations above, then stringing a single
smooth, charged wire 55 cm (22 in) above the ground
and hanging aluminum foil flags baited with an
attractant such as peanut butter or corn oil on the
wire to induce moose to touch the wire and recieve
a strong shock (Kinsey 1976).

° See the gquidelines for Sitka black-tailed deer,
Fencing, 5.a., for other fence designs that could
be made taller and stronger to block moose
movements.

b. Entanglement in fishing nets, marine or terrestrial debris,
or structures

General gquideline. In moose habitat, avoid constructing
fences that could entangle moose, such as typical barbed
wire livestock fences (derived fram Preston 1983a).
Although documentation has not been located on livestock
fences that allow moose to cross them without becoming
entangled, see the Fencing, 5.a., gquidelines for Sitka
black-tailed deer for designs that might be successful.

Filling and pile-supocrted structures (aquatic). Filling is often
associated with dredging of gravel fram floodplains, for
construction of access roads, or for stockpiling of gravel or
tailings. Documented impacts to moose are the same as those fram
dredging: destruction of wvegetation that provides important
winter browse and cover, terrain alteration, and changes in river
hydraulics and water levels, including depth to water under gravel
bars. The latter is important in determining the type of
vegetation, if any, that will colonize an area after filling.

a. Terrain alteration or destruction

See Dredging, 6.a., for appropriate guidelines.
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10.

b. Vegetation damage/destruction due to hydraulic or thermal
erosion or disposition, mechanical removal, or material

overlay

See Dredging, 6.a., for appropriate guidelirnes.

c. Water level or water quality fluctuations

See the guidelines discussing alteratioh of river
channels in Dredging, 6.a..

Grading/plowing. Although it is recognized that successional
stands of willows and other browse species that naturally
revegetate areas disturbed by grading and plowing and subsequently
abandoned are usually beneficial to moose, grading and plowing
also cause impacts. Shrub stands naturally revegetating mined
areas have attracted moose, as have vegetable gardens. Such moose
have become nuisances. Roads and deep ditches for laying
pipelines have blocked movement of moose. Moose have avoided
areas of active road construction and agricultural land in
production because of disturbance. Placing 1lands into
agricultural production has resulted in increased harvest of moose
because of the improved access and visibility created by such
agricultural development. Moose browse and summer forage have
been greatly reduced or eliminated on active farms, in mined areas
revegetated to grasses, or where natural revegetation such areas
of tailings is very slow, and in areas previously farmed on which
willow regrowth has reached the mature stage.

a. Attraction to artificial food source

(1) General guideline. In areas of moose habitat, avoid
growing vegetable gardens or other crops that are
palatable to moose (derived from Burris 1965, Chatelain
1951, Preston 1983a and b). Avoid allowing graded areas
to revegetate to young willow stands in areas where
there are no naturally occurring young willow stands,
because moose will be attracted to the new stands
(derived from Chatelain 1951, Elliott 1983).

(2) Specific guideline. Minimize attracting moose to
vegetable gardens, haystacks, and palatable crops by
fencing fields with easily visible, sturdy materials
(Burris 1965, Preston 1983a). (Note: See Fencing,
8.a., for specific guidelines for fencing that will
exclude moose.)
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b. Barriers to movement, physical and behavioral

(1)

(2)

General guideline. Avoid grading roads or digging deep,
long ditches (e.g., for buried large-diameter pipelines)
in moose habitat (derived fram Phillips et al. 1973,
Sopuck and Vernam 1984, Van Ballenberge 1978).

Specific guidelines:

° Minimize blocking moose movements during
construction of buried pipelines by timing
construction activities to avoid migration periods
and by restricting the maximum length of deep
(e.g., 3 m [10 ft]) ditches or of large diameter
(e.g., 1.2 m [4 ft]) pipe sections lying on the
ground to 0.8 km (0.5 mi) (Sopuck and Vernam 1984,
Van Ballenberghe 1978).

° Minimize the time period during which deegp ditches
or pipe on the ground block moose movements by
removing the blockage by burying or elevating the
pipe as soon as possible (Van Ballenberghe 1978).

c. Harassment, active or passive

(1)

(2)

General guideline. Avoid cultivating 1land or
constructing roads in areas of moose habitat (derived
from Mytton and Keith 1981, Sopuck et al. 1979, Tomm et
al. 1981).

Specific guideline. Minimize passive harassment of
moose from plowing by working a minimum of 1.5 km (0.94
mi) from moose and by cultivating no more than 30% of
the land in an area used by moose (derived from Mytton
and Keith 1981).

d. Harvest, change in level

(1)

(2)

General guideline. Avoid grading roads and plowing land
in areas of moose habitat where moose populations could
be subject to excessive hunting pressure unless
restrictions on harvest are implemented (derived from
Bergerud et al. 1968, Lynch 1973, Preston 1983a).
(Note: The Alaska Board of Game is responsible for
preparation of hunting requlations, and the departments
of Public Safety and Fish and Game are responsible for
enforcement.)

Specific guideline. Minimize the potential for
excessive hunting pressure after grading roads or
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plowing land by closing any roads built for a specific
job after that job is campleted (derived from Tomm et
al. 1981).

e. Vegetation composition, change to less preferred or useable

species or successional stage

(1)

(2)

General guideline. Avoid grading or plowing within
areas used by moose for feeding or cover whenever a
vegetation type equally or more useable by moose will
not revegetate the area within a few years (derived from
Elliott 1983, Kertel 1984, Preston 1983b, Somerville
1965) .

Specific guidelines:

° Minimize loss of moose habitat in revegetated mined
areas by avoiding reseeding to grasses and by
reseeding or replanting native shrubs instead
(Elliott 1983, Kertel 1984).

° Minimize the impact of grading or plowing and
hasten natural revegetation by retaining corridors
of undisturbed shrub vegetation in riparian zones
(Elliott 1983, Kertel 1984).

°  Minimize loss of moose habitat in agricultural
areas by allowing abandoned fields to revegetate to
willows and by rejuvenating such willow stands when
they became mature (derived from Phillips et al.
1973, Somerville 1965, Sopuck et al. 1979).

f. Vegetation damage/destruction due to hydraulic or thermal

erosion or deposition, mechanical removal, or material

overlay

(1)

(2)

General guideline. Avoid grading or plowing in areas of
moose winter range and in other habitat areas important
to moose (derived from EPA 1982, Mytton and Keith 1981,
Samerville 1965).

Specific guidelines:

° Minimize the impact of large farms, which provide
very little moose habitat unless abandoned for
several years, by retaining forested corridors a
minimum of 100 m (330 ft) wide between large
cleared fields (Preston 1983a, and derived from
Phillips et al. 1973, Sopuck et al. 1979). Other
means of minimizing the impact of farms include
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11.

Grazing.

retammg undisturbed riparian shrub Vegetatlon,
minimizing establishment of farms in valley
bottams, allowing abandoned farms and roads to
revegetate to willows, and on abandoned farms reha-
bilitating browse that has grcwn leyond the reach
of moose (derived from Klebesadel and Restad 1981,
Leopold and Darling 1953, Somerville 1965).

° Minimize the impact of farming by converting no
more than 30% of the land in an area of moose
habitat into farms (derived from Mytton and Keith
1981).

° Minimize the impact of clearing of winter moose
habitat for roads by routing roads out of valley
bottoms and along uplands and ridges (Grauvogel
1984).

° Minimize impacts of mining in riparian vegetation
by leaving areas of undisturbed vegetation in mined
areas, saving and reapplying overburden and fines,
and replanting native vegetation (Kertel 1984).

° Minimize impacts of urban develcpment on winter
moose habitat by reserving continuous areas of
riparian shrub vegetation connected to undisturbed
habitat away from intensive development (derived
from EPA 1982).

° See Dredging, 6.a., for additional guidelines
appropriate to gravel removal from riparian areas.

One type of impact to moose has been documented as

resulting from grazing. Grazing of cattle in riparian areas has
damaged shrubs that provide winter browse for moose.

a. Vegetation composition change to less preferred or useable
species or successional stage '

(1)

(2)

General gquideline. Avoid grazing cattle in moose winter
habitat so that cattle will not concentrate in and cause
damage to riparian shrub stands used as browse by moose
(derived from Holechek et al. 1982, Knopf and Cannon
1982).

Specific quideline. 1If cattle must be grazed in moose
winter habitats minimize damage to riparian shrub stands
by using low stocking levels and limiting the length of
time of grazing or the specific areas that are grazed,
by keeping cattle away from riparian areas with fences
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that do not block movements of nor entangle moose, or by
grazing sheep controlled by herding instead of cattle
(Holechek et al. 1982).

b. Vegetation damage/destruction due to grazing by dcmestic or
introduced animals

See a. above for appropriate guidelines.

Human disturbance. Abundant documentation is available on both
active and passive harassment of moose as a result of human
disturbance. Active harassment commonly occurs when moose are
approached for observation, photography, or hunting. Passive
harassment results from a wide variety of tasks performed in moose
habitat (e.g., hiking or skiing, vacation hames, or geological
reconnaissance). The presence of dogs evokes a defense response
much stronger than the response of moose to humans alone.
Domestic dogs have also killed moose calves. Although moose are
not so overtly sensitive to human disturbance as are social
ungulates such as Dall sheep, apparently minor responses, such as
moose walking slowly into cover while continuing to browse, have
been shown -to precede movement over a considerable distance to a
totally different feeding area. Moose usually are not displaced
fram good habitat, but range abandonment has been documented to
have resulted fram human disturbance. The tendency of moose to
stand motionless or to make delayed responses to human disturbance
makes it difficult to determine the degree of harassment that
occurs. Moose also become habituated to repeated, predictable
passive harassment fram human disturbance.

a. Harassment, active or passive

(1) General guideline. Avoid human disturbance in moose
habitat, particularly in winter range and in calving
areas, whenever moose are present. Avoid harassing or
approaching moose, in particular cows with calves
(derived from Doerr 1983, Geist 1971a, Murie 1934).

(2) Specific guidelines:

° Except when hunting, minimize approaching bulls in
velvet and cows with calves at heel within 60 m
(200 ft) and moose at other life stages within
30-50 m (100-150 ft), even if approaching
habituated moose slowly and quietly (derived fram
Altmann 1958, McMillan 1954). Minimize approaching
nonhabituated moose within 200~300 m (650-1,000 ft)
(derived from LeResche 1966, McMillan 1944, Tracy
1977) or within 700 m (2,296 ft) in open tundra
{(derived fram Mould 1977).
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Except when hunting, minimize talking within 366 m
(1,200 ft) of moose across water or in other
habitats where sound carries well (derived from
Cobus 1972).

Except when hunting, minimize making sharp, loud
noises within 457-549 m (1,500-1,800 ft) of moose
(derived fram Geist 1963).

Except when hunting, minimize approaching moose in
open terrain (derived fram Altmann 1958) or in
water (derived from McMillan 1954).

Except when hunting, minimize approaching moose at
times other than dusk and dawn, and avoid
approaching even habituated moose of both sexes
within 90 m (300 ft) during a bull or cow moose
hunting season (derived from Altmann 1958).

Minimize passive  harassment of moose Dby
establishing cross-country skiing trails or areas
for other public or private activities producing
low noise levels at least 500 m (1,600 ft) £from
moose winter range, and minimize locating such
areas in open terrain (derived from Ferguson and
Keith 1982).

Minimize passive harassment of moose by locating
public or private areas for winter and early spring
(through May) recreation, including cabins and/or
motorized vehicle use, when high or moderate levels
of use are anticipated, at least 1.2 km (0.6-1.25
mi) from winter moose range and calving areas
(derived from Hancock 1976) .

Except when hunting, minimize passive harassment of
moose by avoiding nonrepetitive tasks involving
humans on foot within 1.5-2 km (1-1.25 mi) of moose
(derived from Hancock 1976, Mytton and Keith 1981).
If this distance cannot be maintained, minimize
harassment by working in cover rather than in open
areas and at a minimm of 100 m (328 ft) from
habituated moose in winter (derived from Bangs and
Bailey 1982, Mould 1977).

Minimize passive harassment by locating develop-
ments away from riparian wvegetation utilized by
moose, particularly winter range (Grauvogel 1984
and derived from EPA 1982).
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° Minimize the effects of developments and associated
noise by visually screening the developments from
moose habitat (derived from McMillan 1954).

b. Parasicism and predation, increased susceptibility to

General guideline. Avoid allowing domestic dogs to run
free in areas where moose calve or feed during spring
and early summer, because dogs can kill moose calves
(derived from Bangs et al. 1982).

Transport of oil/gas/water - land. Pipelines have been documented
to block movements of moose. Moose do not cross deep ditches
opened for burial of large pipelines, nor do they cross large
pipelines that are partially buried or elevated a few feet above
the ground. Increased access and clearing associated with
pipelines have increased harvest of moose and attracted moose to
revegetating clearings.

a. Attraction to artificial food source

General guideline. To avoid attracting moose to shrub
stands revegetating pipeline rights—of-way (ROWs), avoid
allowing cleared ROWs to revegetate to shrub stands in
areas where shrub stands do not occur adjacent to ROWs
(derived fraom Brusnyk and Lunseth 1985).

b. Barriers to movement, physical and behavioral

(1) General guideline. To maintain freedom of movement for
moose, avoid transporting oil, gas, or water by pipeline
through moose habitat (derived from Eide and Miller
1979, Sopuck et al. 1979).

(2) Specific guidelines:

° See Grading/plowing, 10.b., for specific guidelines
for ditches and pipe on the ground.

° Minimize blockage of moose migration by timing all
pipeline construction work for nonmigratory periods
(Sopuck and Vernam 1984).

° Minimize blocking moose movement by maintaining
installed pipe clearances from the ground at a
minimum of 1.2 m (5 ft) and an average of 1.8-2.4
m (6-8 ft) in areas of average snow depths of 0.3 m
(1 £ft) or less (derived from Eide and Miller 1979,
Hanley et al. 1981, Van Ballenberghe 1978).
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15.

c. Harvest, change in level

See Transport of personnel/equipment/material - land,
15.f., for applicable guidelines.

Transport of personnel/equipment/material - air. This activity
has been documented to result in a single impact to moose, that of
harassment. Operating light aircraft near moose, whether or not
the aircraft is flown directly toward them (e.g., for photography
or sightseeing), results in interruption of activity, running, or
panic. Habituation does occur, and even prior to habituation
moose are less sensitive to light aircraft than are other
ungulates such as caribou.

Harassment, active or passive

(1) General guideline. Avoid low-altitude flights over
moose habitat, especially over calving areas and early
to mid-summer range where cows with young calves occur,
to avoid passive harassment of moose. Avoid flying
directly toward or hovering over moose (derived from EPA
1982, Geist 1971b, ILeResche 1966, Rausch 1958, USDI
1976a) .

(2) Specific guidelines:

° Minimize harassment of moose by maintaining a
minimum altitude of 180 m (600 ft) for small
fixed-wing aircraft and helicopters over moose
habitat (derived from Hanley et al. 1981, McCourt
et al. 1974, Sopuck et al. 1979).

° Minimize harassment of moose by avoiding low-
elevation flights over moose in open areas, because
moose in open areas are more sensitive to
disturbance than are moose in cover (derived from
Bangs and Bailey 1982, Mould 1977).

° Minimize overflights of cow moose with young calves
because they are more sensitive to disturbance than
are moose without calves (derived from Klein 1973,
Sopuck et al. 1979).

Transport of personnel/equipment/material - land., This activity
has resulted in several documented impacts on moose, the most
severe of which is collision with trains and with highway
vehicles. The use of salt to de-ice higlways and the growth of
willows along roads and railroads attracts moose, which are then
susceptible to death or injury from collision. Clearing snow from
land transportation corridors enhances their attractiveness to
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moose and also traps them between the snow berms, where they are
injured or killed by collisions. The problem is worse in heavy
snow years. Traffic on highways and especially by off-road
vehicles causes harassment of moose. New land transportation
corridors have caused increased access by humans and resuited :n
increased harvest.

a. Attraction to artificial food source

See Chemical application, 3.a., and to Draining, S,a.,
for appropriate guidelines.

b. Barriers to movement, physical and behavioral

(1) General guidelines. Avoid developing roads or railroads
in moose habitat, because they interfere with movement
of moose. When roads or railroads are plowed in winter,
the resulting snow berms increase the barrier severity
(derived fram Phillips et al. 1973, Rausch 1958).

(2) Specific guidelines:

° If roads or railroads in winter moose habitat must
be cleared, minimize blocking movement of moose by
plowing breaks through the berms, building
overpasses, or using other means to maintain travel
by moose across the corridor (derived fram Sopuck
et al. 1979).

° Minimize leading more moose onto cleared roads by
not plowing breaks that connect to moose trails,
other roads, or man-made trails used by moose
{(derived from Rausch 1958).

See c. above for guidelines +to minimize collisions
between vehicles and moose.

c. Collision with vehicles or structures, or electrocution by

powerlines

(1) General guideline. Avoid developing roads or railroads
in moose habitat, especially if they are to be used in
winter, because moose are killed or injured by
collisions (derived fraom ADF&G 1983, Bangs et al. 1982,
Child 1983, Rausch 1965, Tracy 1977).

(2) Specific guidelines:
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See Chemical application, 3.a., for specific
guidelines appropriate to reducing collisions with
moose attracted by salt used to de-ice roads.

Minimize ocollisions of trains with moose by
determining areas in which moose are concentrated
near tracks by aerial surveys and reports of
traimmen, then issuing temporary orders to reduce
the speed of trains to less than 48 kph (30 mph)
through concentration areas (Anonymous 1985a and b,
Rausch 1958).

Minimize collisions of trains with moose by
operating trains through moose concentration areas
only during daylight hours (Rausch 1958).

Minimize collisions of trains with moose on tracks
by sounding the horn at a distance of 91.5 m (300
ft) or less (Rausch 1958) or by turning off the
headlight upon spotting a moose (Anonymous 1985b) .

Minimize collisions of trains with moose by
clearing winter feeding yards away from the tracks
and by bulldozing moose trails parallel to the
tracks in moose concentration areas so that moose

. will feed in and travel along the cleared feeding

yards and trails instead of along the railroad
tracks (Anonymous 1985 a and b, Rausch 1958).

Minimize collisions of trains with moose by plowing
a wider swath along the +tracks in moose
concentration areas to enable moose to escape
trains without leaving the cleared area (Foster
1985).

Minimize collisions of road vehicles with moose by
controlling traffic through moose habitat,
particularly at night, near mineral licks during
June and July and in winter moose habitat. Traffic
control could include lowering speed limits
(derived from Grenier 1973, Sopuck et al. 1979).

See d. below for a specific guideline appropriate
to minimizing movement of moose fram roads onto
railroads in winter.

Entrapment in impoundments or excavations

(1)

See b. above for an appropriate guideline.
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(2)

Specific guidelines:

° To minimize movement of moose onto railroad tracks
plowed free of snow and subsequent entrapment,
corstruct moose juardz across trails and roads that
intersect the railroad (Rausch 1958).

- ° See b. above for other applicable specific

guidelines.

e. Harassment, active or passive

(1)

(2)

General guideline, Avoid establishing land
transportation corridors through or within 2 km (1.25
mi) of moose habitat, and avoid repeated use of off-road
vehicles within the same distance (derived from EPA
1982, Grauvogel 1984, Hancock 1976, Mould 1977).

Specific guidelines:

° Minimize the effects of transport by 1land,
including the use of frozen rivers, on moose winter
range by avoiding moderate- or high-frequency
transport within 1-2 km (0.6-1.25 mi) of winter
range along rivers and in other areas, routing land
transport by way of ridges rather than riparian
areas, and keeping transportation corridors direct
and to a minimum (Grauvogel 1984, and derived from
Hancock 1976) .

° Minimize the effects of moderate-to-high-frequency
transport by land on moose calving areas by
avoiding such areas by 1-2 km (0.6-1.25 mi) fraom
late winter through the calving period in May
(derived from Hancock 1976).

° Minimize the effects of transport by land on moose
sumer range by avoiding summer range by 300 m
(1,000 ft) across vegetated areas or 457 m (1,500
ft) across water, maintaining a predictable pattern
of transport schedules, and avoiding loud noises
and off-road transport (derived from Cobus 1972,
McMillan 1954, Sopuck et al. 1979, Tracy 1977).

° Minimize harassment of moose in areas in which
single purpose roads (e.g., logging roads) have
opened new access to moose habitat by closing such
roads to the public (Tomm et al. 1981).
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f. Harvest, change in level

(1) General guideline. Avoid developing new land
transportation corridors into areas of moose habitat
where moose populations could be subject to excessive
hunting pressure or where small, local populations could
be extirpated (e.g., isolated drainages with tall willow
stands above or north of treeline) or where the
migratory behavior of a moose population could be
altered, unless restrictions