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Overview of the Habitat Management Guides Project 

Background 

Alaska is an imrense 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 i.rrpetus of progress has not abated, and the pressure to develop our 
lands and waters intensifies daily. Every year rrore 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, settlerrent, geotherrna.l developrrent, and 
oil and gas leases, anong 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 Depart:Irent of Fish and Game 
(ADF&G) is to assist land managers by recommending to them the best ways _and 

:rreans, 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 developrrent and land uses require a rapid response from 
the departrrent, there may not be enough ti:rre for staff to actually study the 
specific area in which the proposed developrrent is to occur. However, the 
department still needs to accumulate and assess a wide variety of inforrna.
tion in order to prepare recommendations for managing habitat. Therefore, 
the depart:rrent initiated the Alaska Habitat Managerrent Guides (AHMG) project 
to prepare reports of the kinds of inforrna.tion 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 cormn.mi ties; and 
describing their role in the state's economy. This last kind of 
inforrnation, because of the variety of values humans place upon fish and 
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wildlife, is not easily derived. There are, ho.-.ever, several methods to 
esti.IPate SOITE of the econcmic values associated with these resources, and 
such esti.IPates have become particularly important in land use planning 
because many potentially conflicting uses must be evaluated in econcmic 
tenns. 

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 sumnaries of these known 
effects. This information, in conjunction with canpiled life history 
information, will allow those concerned to esti.IPate 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 rrost inclusive and 
consistent format for presenting information about fish and wildlife 
resources and relating it to management activities and data collections 
efforts within the depa.rtrrent. 

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 depa.rtrrent was ~11 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 depa.rtrrent' s staff in their involvement in the land use 
planning endeavors of various land managers. For specific land use planning 
efforts, the depa.rtrrent joins with other agencies to reccmrend particular 
uses of Alaska's lands and waters, as for example in plans by the Depart:rrent 
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 reC<Jf[I'[Endations made by the ADF&G that are 
incorporated by the land-managing agenc-y. 

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 volurre, as 
indicated in figure 1. Material from the AHMG database can be used, for 
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1 - Southeast 

2 - Southcentral 

3 - Southwest 

4 - Western 

5 - Arctic 

6 - Interior 6 

Map 1. The six regions of the Alaska Habitat Management Guides. 



ALASKA HABITAT MANAGEMENT GUIDES PROJECT 

....................................................................... 

!~~~~~~·~::::~~~~~~~~~~~!! 

Life Histories and 

Habitat Requirements of 

Fish and Wildlife 

Distribution. Abundance. 

and Human Use of 

Fish and Wildlife 

Reference Maps of the 

Distributiort and Use of 

Fish and Wildlife 

Index Maps of the 

Distribution and Use of 

Fish and Wildlife 

········································································ 

~~~~:~~~!~~!!!~~~~~~~~~~~ 

Economic Overview of 

Fish and Wildlife 

Impacts of Land and 

Water Use on Fish. 

Wildlife. Habitat. and 

Human Use 

Guidelines for the 

Protection of Fish and 

Wildlife Species. Their 

Habitats. and 

Human Use 

Figure I. Types of narratives and maps produced by the Alaska Habitat Management Guides Project. 



example, to correlate information on species 1 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 docurrentation of impacts from land and 
water uses on species' habitats and on the human use of those species or on 
the economic values associated with the use of fish and wildlife resources. 

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

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 depa.rtJrent' s 1982 11 Statement of Policy on Mitigation 
of Fish and Garre Habitat Disruptions. 11 This policy states that 11The overall 
goal of the Departrrent 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. 11 

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 
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options provided in this volurre to generate appropriate recC>IIIIEndations 
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 staterrents 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 volurre, the intent of both remains the same. 
Recc::mrendations in this volurre take two fonns--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 exaiii>le, 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 developrnent type--for example, taking into account the charge size, 
delay, and total am:::>unt 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 
volurre; human use considerations are located in the human use portion of 
this volurre. 

As was the case with species and human use considerations, guidelines are 
presented for wildlife species and for various types of human uses that have 
been featured in the Alaska Habitat Managerrent Guides. Wildlife guidelines 
are prepared only for documented impacts--i.e., those that were discussed in 
the companion volurre 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 completely on documented impacts, the human use guidelines 
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 volurres. 
This difference in emphasis has led to the difference in organization 
between the two portions of this volurre. The wildlife guidelines are 
specific recommendations, 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 volurre. 
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Introduction 

Approach 

Ideally, guidelines to protect wildlife species and their habitat fran 
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 developrent, 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 depart:rrent operates. Therefore, the approach for preparing 
wildlife guidelines has been to focus on recarmendations that apply to 
species featured in the Alaska Habitat Managerrent Guides (see table 1) and 
to limit the guidelines to those that pertain to dcx..."t..IY'ented impacts that 
-were discussed in the wildlife portion of the companion impacts volUI'!'e. 
These recommendations 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 fran 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 fran 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 guidelines 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 "?". 
However, the nucleus of guidelines presented here can be used in conjunction 
with other guidelines used by the depa.rt:ment (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. In this manner, comprehensive guidelines to provide maximum 
protection to wildlife species and their habitat can be realized. 

Organization 

Recorrrrendations in this vol1.1ITE 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 volurne--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 
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Table 1. Featured Species and Regions for Which Impacts Apply 

Region 

South- State-
Species central Arctic Interior Western wide 

Bald Eagle X 

Belukha whale X X 

Bowhead whale X X 

Brawn bear X 

Caribou* 

Dall sheep X 

Ducks X 

Furbearers X 

Geese X 

Harbor seal X 

Moose X 

Pacific walrus X X 

Polar bear X X 

Ringed seal X X 

Seabirds X 

Sea otter X 

Sitka black-tailed 

deer X 

Steller sea lion X X 

Trtli!"peter 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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Table 3. Impacts to Featured Wildlife Species 

s p e c i e s 

Marine Manmals: 
Belukha whale 1?1#1 IXI?IXI lXI I lXI I IXI#I#I#I#I#I#I#I 
Bowhead whale ? # # ? # X # X # X # # # # # # # 
Harbor seal ? # X X X X # # # # # # # 
Pacific walrus ? # # X X # # # # # # # 
Polar bear # # X # # X X # X # # # # # # # 
Riosed seal # # # ? X ? X X # # # # # # # 
Sea otter # X X X X # # # # # # # 
Steller sea l1on 

Terrestrial Manmals· 
Brown bear X X X X X X X X X X X X 
Dall sheeo # # X X X X X X X X X # ? X X ? X X X 
Furbearers X X X X X ? ? X X X X X X X X X X X X 
Moose # X X X X X X X X X # ? X X X X X X X 
S1tka black·ta1led deer 

Birds 
Bald Eagle # # X # X X X X # # X 
Ducks X X X X X X X X X X X X X X X X X 
Geese X X X ? X X X # ? X X X X 
Seabirds X X X # X # X X X X X 
Trumpeter swan !XI IXI#I lXI 

X Docunented impact 
# Not relevant to this species 
? Potential impact 
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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 depart:rrent' 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 rrore 
useful. In the latter situation, although we recognize that sorre impact 
will occur this impact is deemed acceptable if further measures are taken. 
These measures are presented as specific guidelines. 
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1. BeluRha Whale 
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1. BELUKHA WHALE - GUIDELINES 

This section consists of guidelines derived from references to documented 
impacts that have been discussed in the carpanion volurre, lrrq?acts 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 docurrented 
impacts have been located are included here. Table 1 is a quick index to 
the impacts and activities for which docurrentation 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 affect nearshore belukha calving or 
feeding concentration areas? (Note: See the belukha distribution 
maps in the Alaska Habitat Managercent 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 carplete, and belukhas 
spend the winter or migrate through? 

B. Guidelines 

Citations after each guideline refer to annotated references in the 
companion impacts volurre. Where the tenn "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 for.mulate the guideline. The tenn 
"derived fran, e.g.," indicates that only a few references were 
selected from a large number of references providing similar 
infonnation. Citations without the two aforercentioned tenns indicate 
that the guideline is either a direct paraphrase of the source or 
contains a substantial amount of infonnation (including specific units 
of rreasure, in sare cases) from the original reference. In instances 
in which different references discuss identical impacts under similar 
conditions but mention units of :rceasure (e.g., aircraft elevations, 
species flight distances, obstruction heights, percentage of forest 
cover), we selected the units of :rceasure that were rrost protective of 
the species or its habitat use. 

Belukhas prey on a number of marine fish and marine life stages of 
anadrorrous fish. lrrq?acts and guidelines for those prey species that 
are also featured in the Alaska Habitat Management Guides have been 
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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 
belukhas. 

1. Blasting. Belukhas have been killed or injured when under water 
during the detonation of a blast. Two references have provided 
fonnulae that predict when blasting may cause either death or 
injury to seals and other marine rnamnals. (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 whales.) 

a. Harassment, active or passive. 

General guideline. Avoid blasting near belukhas when such 
blasting may result in active or passive harassment (derived· 
from Gaertner 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 Gaertner 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 
from Hill 1978) • 

2. 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). 

3. Netting. Entanglement of belukhas, especially calves, has 
increased as the arrount of carmercial fishing time for king and 
red sal.rron has increased. 
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Entanglercent in nets, debris 

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

4. Transport of oil/ gas/water - water. Crude oil and gasoline have 
terrpJraril y damaged skin of cetaceans related to belukhas. 

l-brbidity or nortality due to ingestion of or contact with 
petroleum, petroleum products, or other chemicals 

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

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

5. Trans:port of personnel/equiprrent/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. 

Harass:rrent, active or passive 

General guideline. Avoid low-level aircraft flights 
over belukha concentration areas (derived fran Burns and 
Seaman 1985, calkins 1983) . 

6. Trans:port of personnel/ equi,tment/material - water. Belukha have 
terrpJrarily avoided sare areas when boat traffic increased, and 
have pennanently abandoned use of other areas after intensive, 
long-ter.m boat traffic especially when such traffic has been 
associated with hunting belukhas. 
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a. Barriers to m::>vement, physical and behavioral 

General guideline. Avoid barge and other shipping 
traffic within 4 krn (2.4 mi) of belukha concentration 
areas (e.g. , calving, feeding, migration, and wintering 
areas) (derived fran 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 
fran, e.g., Burns and Seaman 1985, Calkins 1983). 
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2. Bowhead Whale 



Table 1. Impacts Associated With Each Activity· Bowhead whale 

I m p a c t s 

AQUatic substrate materials add or remove 
Aauatic veaetation destruction or chanae 
Attraction to artificial food source 
Barriers to movement chvsical and behavioral 
Collision with vehicles or structures 
Entanalement in fishing nets debris 
Entracment in imcoundments or excavations 
Harassment active or oassive X 
Harvest chanae in level 
Introduced wild/domestic soecies conDet i t ion 
MorbiditvJmortalitv bv ingestion of oetroleum 
Parasitism/predation increased suscectibilitv 
Prev base alteration of 
Shock waves <increase in hvdrostatic cressurel X 
Terrain alteration or destruction 
Veg. COIJI)Osition chanae to less creferred 
Vea. damaae/destruction due to air POllution 
Veg. damage/destruction due to fire/oarasitism 
Vea. damaae/destruction due to grazing 
Veg damage/destruction due to erosion 
Yater level or water gual1ty fluctuat1ons 

X • Documented impact (see text). 
? · Potential impact. 
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2. BCMHEAD 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 
complete list of activities and impact categories, see appendices E and F, 
respectively. 

A. Species-related Considerations 

1. Will 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 guideline refer to annotated references in the 
companion impacts volume. Where the tenn "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 ter.m 
"derived from, e.g.," indicates that only a fe\'1 references were 
selected from a large number of references providing similar 
infonnation. Citations without the two aforementioned tenns indicate 
that the guideline is either a direct paraphrase of the source or 
contains a substantial amount of infonnation (including specific units 
of measure, in sane cases) frc:m 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 frc:m seismic exploration with air guns and 
sleeve exploders. These responses were varied, inconsistent, and 
generally not dramatic. 
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Two references provided fonnulae for predicting when blasting 
would injure or kill cetaceans, including bowhead whales. (Note: 
Although these references do not meet the criteria --ror 
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. Harassnent 

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

(2) Specific guidelines: 

0 

0 

Minimize harassnent of bowhead whales by using 
fonnulae in Hill (1978) and Gaertner (1982) to 
determine safe distances and conditions for 
blasting with high explosives. 

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

b. Shock waves 

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

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

2. Dredging. Although sane 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 krn ( 3 
mi) of bowheads (Richardson et al. 1985b) • 

3. Drilling. Behavioral responses of bowheads to noise from drill 
ships were documented; whales were not observed in areas 
ensonified by drilling fram caisson-retained islands or artificial 
islands. The distance at which whales could probably hear noise 
fram drilling platfonns 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 
from Richardson et al. 1985b). 

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

4. Trans};X?rt 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/roortality by ingestion of petroleum 

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

5. TranS};X?rt of personnel/ equi:r;:ment/material - air. Bowhead resfX?nse 
to overflights by small twin-engine fixed-wing aircraft was 
usually a quick dive; as the aircraft contL1ued 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 resfX?nses 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 fram 
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 rrore 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 from Richardson et al. 1985b) • 

(2) Specific guideline. Minimize harassment to bowheads by 
not operating boats within 5 km ( 3 mi) of whales 
(Richardson et al. 1985b) • 
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3·. Harbor Seal 



Table 1. Impacts Associated With Each Activity • Harbor seal 

.... 

I m p a c t s 

Aauatic substrate materials add or remove 
Aauatic veaetation destruction or chanae 
Attraction to artificial food source ? 
Barriers to movement Dhvsical and behavioral ? 
Collision with vehicles or structures 
Entanalement in fishina nets debris 
Entracment in imcoundments or excavations ? 
Harassment active or oassive X 
Harvest chanae in level 
Introduced wild/domestic s~cies c~tition 
Morbiditv/mortalitv bv inaestion of ~troleun 
Parasitism/credation increased susceotibilitv? 
Prev base alteration of ? 
Shock waves <increase in hvdrostatic oressure> X 
Terrain alteration or destruction 
Vea. COITIXlsition chanae to less -creferred 
Vea. damaae/destruction due to air ~llution 
Veg. damage/destruction due to fire/~rasitism 
Vea. damaae/destruction due to arazina 
Vea. damage/destruction due to erosion 
Water level or water gual1ty fluctuations 

X • Docunented impact (see text). 
? • Potential impact. 

? 

? ? ? 
? ? 
? ? 
? ? 
? ? 
? ? 
? ? 

? X ? 
? ? ? 
? ? ? 
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3. HARBOR SFAL - GUIDELINES 

This section consists of guidelines derived fran references to docurrented 
impacts that have been discussed in the ccmpanion vol'lli't'e, Irrq:>acts 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 dOC'lli't'entation 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 terrestrial haulouts that are used 
repeated! y by harbor seals for pupping, nol ting, and hauling out? 
Such haulouts are comronly located in areas renote fran human 
disturbance. 

2. Will the proposed project increase the probability of human 
disturbance of harbor seals during the nolt? 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. 

3. 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 nother I 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 nother and subsequent death of the pup. 

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

B. Guidelines 

Citations after each guideline refer to annotated references in the 
ccmpanion impacts vol'lli't'e. Where the tenn "derived from" appears in a 
citation, it indicates that the stated guideline was deduced fran a 
particular reference or number of references but that the reference 
source (s) did not explicitly fontnllate the guideline. The tenn "derived 
fran, e.g.," indicates that only a few references were selected fran a 
large number of references providing similar infonnation. Citations 
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without the two aforeirentioned tenns indicate that the guideline is 
either a direct paraphrase of the source or contains a substantial 
arrount of infonnation (including specific units of m=asure, in sorre 
cases) from the original reference. In instances in which different 
references discuss identical impacts under similar conditions but 
m=ntion units of m=asure (e.g., aircraft elevations, species flight 
distances, obstruction heights, percentage of forest cover) , we selected 
the units of m=asure 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 
anadramous fish. Impacts and guidelines for those prey species that are 
also featured in the Alaska Habitat Manageirent Guides have been prepared 
in the carp3Ilion fish impacts and guidelines vol'l.llres. 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 harbor seals. 

1. Blasting. Harbor seals have abandoned terrestrial haulouts because 
of harass:rrent 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 mamna.ls (Note: Although these 
references do not m=et the criteria for documentation in the 
strictest sense, they are included here because they provide 
sufficient infonnation to determine when shock waves that are in 
the water column and that exceed a specified criterion will result 
in death or injury to seals. ) . 

a. Harass:rrent, active or passive 

General guideline. Avoid blasting near harbor seal haulouts 
when such blasting may result in active or passive harassment 
and especially t.errporary or pennanent abandomnent 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 i.rrpllse level generated by the blast 
will exceed 0.39 bar-m sec (derived from Gaertner 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) . 
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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 • 

.r.t::>rbidity or nortality 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 • 

.r.t::>rbidity or nortality due to ingestion of or contact with 
petroleum, petroleum products, or other chemicals 

( 1) General guideline. 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: 

0 

0 

Minimize oil contamination of harbor seal pups and 
nol ting adults by prohibiting oil exploration and 
production drilling in areas where harbor seal 
haulout concentrations occur (derived from, e.g., 
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 oil 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. 
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Harassment, active or passive 

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

(2) Specific guideline. Minimize the harassrrent of harbor 
seals while they are on haulouts by restricting sources 
of human disturbance such as settlements within 1. 5 krn (1 
mi) of haulouts if the settlement is small (derived fran 
Hazard 1977) or farther if the settlerrent is large 
(derived fran Schneider and Payne 1983). (Note: No 
specific distance has been found in the latterc;ase.) 

. 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 fathans [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 
Managerrent 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 from 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. 

M:>rbidi ty or rrortali ty due to ingestion of or contact with 
petroleum, petroleum products, or other chemicals 

(1) General guideline. Avoid oil 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 m::>rtali ty 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 
fran Davis and Anderson 1976). (Note: See the Alaska 
Habitat Managenent 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. 

8. Transport of personnel/ equiptelt/material - air. Harbor seals have 
terrp:>raril y and pe:rmanentl y abandoned haulouts when harassed by 
aircraft. Pup m::>rtality has resulted when seals panic at the 
approach of aircraft, and during the ensuing stampede, pups beccne 
separated fran their m::>thers and abandoned by them. 

Harassrrent, active or passive 

( 1) General guideline. Avoid aircraft traffic near harbor 
seal haulouts when harassrrent could result (derived fran 
Hazard 1977 and Johnson 1976) • 

(2) Specific guidelines: 

0 

0 

Minimize effects of harassrrent 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 
Managenent Guides in the Southcentral and Southwest 
regions, respectively, for dates of pupping season.] 

Minimize harassrrent of harbor seals by small, 
fixed-wing aircraft by maintaining a constant flight 
direction and airspeed and a mlnlrnllm flight 
elevation of 170 rn (500 ft) ASL (derived fran Murphy 
and Hoover 1981, Risebrough et al. 1980). 

9. Transport of personnel/equipment/material - water. Boat traffic 
has resulted in the terrp:>rary and pe:rmanent abandomrent of harbor 
seal haulouts and changes in use patterns of haulouts fran day-long 
to nocturnal only. Isolation fran boat traffic has become a 
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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 becarce separated from their rrothers, 
resulting in rrortali ty of the fonrer. 

Harassment, active or passive 

(1) General guideline. 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). 

(2) Specific guidelines: 

0 

0 

0 

Minimize harassment of seals by boat traffic by 
approaching hauled-out seals slowly and with a 
minirrn.nn 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) fran 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 rrore reactive to 
boat traffic. ) 

Minimize effects of boat traffic on rrolting harbor 
seals by prohibiting unnecessary boat traffic near 
haulouts where seals are rrolting (derived from 
Jol:mson 1976). 
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4. Pacific Walrus 



Table 1. Impacts Associated With Each Activity· Pacific walrus 

•rl 

I m p a c t s 

Aguatic substrate materials add or remove 
Aauatic vegetation destruction or chanae 
Attraction to artificial food source 
Barriers to movement Dhvsical and behavioral ? 
Collision with vehicles or structures ? 
Entanglement in fishina nets debris 
Entracment in imooundments or excavations 
Harassment active or cassive X 
Harvest change in level 
Introduced wild/domestic soecies comoetition 
MorbiditY/mortalitY bY inaestion of oetroleun 
Parasitism/predation increased susceptibilitY? 
PreY base alteration of 7 
Shock waves (increase in hydrostatic Pressure) X 
Terrain alteration or destruction 
Veg. COITIPOSition change to less Preferred 
Veg. damage/destruction due to air POllution 
Veg. damage/destruction due to fire/carasitism 
Veg. damage/destruction due to grazing 
Veg. damaae/destruction due to erosion 
Water level or water gual1ty fluctuat1ons 

X • Documented impact (see text). 
? · Potential impact. 

7 

? ? ? ? 

? ? ? 
? ? ? ? 

? ? 7 
? ? ? ? 

7 7 7 

? ? ? 
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4 • PACIFIC WALRUS - GUIDELINES 

This section consists of guidelines derived frcm references to docurrented 
.inpacts that have been discussed in the ccmpanion volUI'Ie, Impacts of Land 
and Water Use on Wildlife and Their Habitat and on Human Use of Fish and 
Wildlife. Only those activities and .inpact categories for which docurrented 
.inpacts have been located are included here. Table 1 is a quick index to 
the .inpacts and activities for which docurrentation has been located. The 
guidelines are organized by .inpacts category under each activity. For a 
camplete list of activities and .inpacts 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 .Managanent Guides in the Southwest, Western, 
and Arctic regions, res:pectively, 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 
ccmpanion .inpacts volUire. Where the tenn "derived from" appears in a 
citation, it indicates that the stated guideline was deduced frcm a 
particular reference or number of references but that the reference 
source(s) did not explicitly for.mulate the guideline. The tenn 
"derived frcm e.g.," indicates that only a ff!M references were selected 
frcm a large number of references providing similar information. 
Citations without the two aforementioned tenns 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 SOI'l'e cases) frcm 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, 
s:pecies flight distances, obstruction heights, :percentage of forest 
cover), we selected the units of measure that were nost protective of 
the s:pecies or its habitat use. 

Pacific walruses prey on a number of marine benthic species. Impacts 
and guidelines for those prey s:pecies that are also featured in the 
Alaska Habitat Management Guides have been prepared in the corrpanion 
fish impacts and guidelines volUI'Ies. Guidelines have not been prepared 
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for prey species not featured in the regional guides project unless a 
reference specifically docurrented 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 
sul:rrerged marine manmals \\Ould be injured or killed by shock waves 
generated by an underwater blast. (Note: Although these 
references do not rreet the criteria for documentation in the 
strictest sense, they are included here because they provide 
sufficient information to detennine 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 guideline. Avoid blasting when walruses are in 
the water and the ircpulse level generated by the blast 
will exceed 0.39 bar-rn sec (derived fran Gaertner 1982 
and Hill 1978). 

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

2. Human disturbance. Walruses have pe:rmanentl y 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). 

3. Transport of personnel/ equiprent/material - air. Walruses have 
temporarily abandoned terrestrial and ice haulouts when aircraft 
flew over at low elevations (less than ca. 300 rn [1 ,000 ft]). In 
sare instances, walruses have fled haulouts in panicked stampedes 
during which calves have been trarcq:>led or separated fran their 
rrothers 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 fran, e.g., Davis and Thomson 1984, Fay 1981, 
Taggert and Zabel 1983). 

(2) Specific guidelines: 

0 

0 

0 

Minimize harassment of walruses by prohibiting 
aircraft landings near walrus terrestrial haulouts 
(derived fran Taggert and Zabel 1983). (Note: See 
the walrus distribution maps in the Alaska Habitat 
Managarent 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~g aircraft 
flights to at least 300 m (1, 000 ft) AGL over 
haulouts (Davis and Thanson 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 fran Salter 1979). 

4. Transport of personnel/equi];J!ellt/material - land, ice. Walruses 
have been harassed and have tenp::>raril y abandoned haulouts when 
approached by humans on land. 

Harassment, active or passive 

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

5. Transport of personnel/equipment/material - water. Prolonged 
harassrrent of walruses on terrestrial haulouts due to shipping 
traffic has resulted in abandoi'llrel1t of such haulouts. Short-term 
disturbance by boats has resulted in tenp::>rary abandonrrent of 
terrestrial and ice haulouts. Occasionally such abandonrrent 
occurs as panicked stampedes during which calves are trampled or 
separated from their nothers. A polar bear was obse:rved to kill a 
calf that had becare separated from its nother when an approaching 
ship caused the walrus group to abandon an ice floe. 

Harassrrent, active or passive 

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

0 

0 

0 

Minimize harassnent of walruses by maintaining a 
distance of several kilareters between shipping 
lanes and terrestrial haulouts (derived fran Fay et 
al. 1981). 

If walruses hauled out on the ice nn.Ist be 
approached by boat, IIUIU.InJ..ze harassnent by 
remaining at least 300 m (1,000 ft) distant when 
approaching with the wind and 100 m (300 ft) 
distant when approaching against the wind (derived 
fran Fay et al. 1981) • 

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



Table 1. Impacts Associated ~ith Each Activity· Polar Bear 

•rt 

J: m p a c t s 

Aauatic substrate materials add or remove 
Aauatic vegetation destruction or chanae 
Attraction to artificial food source 
Barriers to movement ohvsical and behavioral 
Collision with vehicles or structures 
Entanalement in fishing nets debris 
Entracment in i~~ts or excavations 
Harassment active or oassive 
Harvest chanae in level 
Introduced wild/domestic scecies COIII:letition 
MorbiditY/mortalitY bv inaestion of oetroleun 
Parasitism/oredation increased susceotibilitY 
Prey base alteration of 
Shock waves Cincrease in hydrostatic oressure> 
Terrain alteration or destruction 
Vea. comoosition change to less oreferred 
Vea. damaae/destruction due to air oollution 
Veg. damage/destruction due to fire/oarasitism 
Vea. damage/_destruction due to grazing 
Veg. damage/destruction due to erosion 
~ater level or water gual1ty fluctuations 

X • Documented impact (see text). 
? · Potential impact. 
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5. POLAR BEAR - GUIDELINES 

This section consists of guidelines derived fran references to docurcented 
i.rrpacts that have been discussed in the canpanion volUll'e, 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 docurcentation 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 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 life history and 
distribution and abundance sections of the Alaska Habitat 
Management Guides for the Arctic and Western regions for 
infonnation 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 life history and distribution and abundance 
sections of the Alaska Habitat Management Guides for the Arctic 
and Western regions. ) 

B. Guidelines 

Citations after each guideline refer to annotated references in the 
canpanion impacts voll.liiE. Where the te:rrn "derived from" appears in a 
citation, it indicates that the stated guideline was deduced fran a 
particular reference or number of references but that the reference 
source(s) did not explicitly formulate the guideline. The te:rrn 
"derived fran, e.g., 11 indicates that only a few references were 
selected fran a large number of references providing similar 
infonnation. Citations without the two aforementioned te:rrns indicate 
that the guideline is either a direct paraphrase of the source or 
contains a substantial anount of infonnation (including specific units 
of neasure, in sare cases) fran the original reference. In instances 
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in which different references discuss identical impacts under similar 
conditions but nention 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 nost 
protective of the wildlife species or its habitat use. 

Polar bears prey on a number of marine fish and.marine life stages of 
anadronous fish. Impacts and guidelines for those prey species that 
are also featured in the Alaska Habitat Managerrent Guides have been 
prepared in the ccmpanion fish impacts and guidelines voltiiies. 
Guidelines have not been prepared for prey species not featured in the 
regional guides project unless a reference specifically dOCtiiiented 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, carcps, 
and towns. Active harassnent conm:>nly occurs when bears are 
driven from carcps 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 repeated! y approached humans, carcps, 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, Wboldridge 1980). 

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

0 

0 

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, Wboldridge 1980). 

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

( 1) General guideline. Avoid human disturbance in occupied 
polar bear habitat when this activity could lead to 
harassm:mt in the fonn of abandoill"reelt of dens or 
encounters between bears and humans that could lead to 
injw:y or death of bears (derived fran Branley 1985, 
Stirling et al. 1977, WOoldridge 1980). 

( 2) Specific guideline. Minimize harassm:mt 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 fran Branley 1985, WOoldridge 1980; see these 
references for rrore detailed infonnation. ) (Note: See 
also a. above.) --

c. Hru:vest, 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" (Branley 1985, Stirling et 
al. 1977, WOoldridge 1980). 

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

0 

0 

Minimize killing polar bears by using neans other 
than shooting to deter bears (e.g. , acoustic 
deterrents, electric fences) fran 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 
imrediately by transplanting, donating to zoos, or 
as a last resort, by killing, to minimize the 
probability of the animal becaning accustared to 
obtaining a reward in areas of human activity 
(Branley 1985, Stirling et al. 1977). 

3. Solid waste disposal. Four references dOCUIIEnted 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 fran 
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Brcmley 1985, Lunn and Stirling 1985, Stirling et al. 
1977). 

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

4. Transport of oil/gas/water - land. Two references docurrented 
illness and death of ~ of three polar bears exposed to oil. 

Morbidity or :rrortali ty 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 
fran Engelhardt 1983, Hurst and 0ritsland 1982). 

5. Trans:port of oil/ gas/water - water. Two references docurrented 
illness and death of ~ of three polar bears exposed to oil. 

M:>rbidi ty or :rrortali ty 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 0ritsland 1982). 

6. Transport of personnel/equiprent/material land, ice. cne 
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 Arnstrup 1985). 
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6. R~edSeal 



Table 1. Impacts Associated With Each Activity • Ringed seal 

.... 

.... 

I m p a c t s 

Aquatic substrate materials add or remove 
Aauatic vegetation destruction or chanae 
Attraction to artificial food source 
Barriers to movement chvsical and behavioral 
Collision with vehicles or structures 
Entanglement in fishing nets debris 
Entracment in imooundments or excavations 
Harassment active or oassive X 
Harvest chanae in level 
Introduced wild/domestic soecies comcetition 
Morbiditv/mortalitv bv inaestion of oetrole~.m ? 
Parasitism/~redation increased susceotibilitv 
Prev base alteration of 
Shock waves (increase in hvdrostatic oressurel X 
Terrain alteration or destruction 
Veg. comcosition chanae to less creferred 
Veg. damage/destruction due to air oollution 
Veg. damage/destruction due to fire/oarasitism 
Veg. damage/destruction due to grazing 
Veg. damage/destruction due to erosion 
Water level or water gualtty fluctuattons 

X • Documented impact (see text). 
7 • Potential impact. 

? 

X 
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6. RINGED SFAL - GUIDELINES 

This section consists of guidelines derived fran references to documented 
impacts that have been discussed in the canpanion 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 
lln.pacts 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 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 vulnerable to desertion by the 
female? 

2. Will the proposed project or activity disturb ringed seals during 
their annual rrol t, 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 rrortality of adult or pup ringed 
seals? 

B. Guidelines 

Citations after each guideline refer to annotated references in the 
canpanion impacts vol'lllre. Where the term "derived from" appears in a 
citation, it indicates that the stated guideline was deduced fran a 
particular reference or number of references but that the reference 
source(s) did not explicitly formulate the guideline. The term 
"derived fran, e.g.," indicates that only a few references -were 
selected from a large number of references providing sllnilar 
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 sane cases) fran the original reference. In instances 
in which different references discuss identical impacts under sllnilar 
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conditions but mention different units of rreasure (e.g., aircraft 
elevations, species flight distances, obstruction heights, percentage 
of forest cover), we selected the units of rreasure that were rrost 
protective of the wildlife species or its habitat use. 

Ringed seals prey on a number of marine fish and marine life stages of 
anadrcm:ms fish. Irrp3.cts and guidelines for those prey species that 
are also featured in the Alaska Habitat Managerrent 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. --

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

'IW:) 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 mamnal 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 guideline. Avoid blasting in ringed seal 
habitat when the impulse level generated by the blast 
will exceed 0. 39 bar-m sec (derived from Gaertner 1982 
and Hill 1978) • 

(2) Specific guideline. 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 Gaertner 1982 
and Hill 1978) • 
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2. Chemical apPlication. Three references dOClli'Ceilted that high 
levels of DDT and PCBs reduce productivity in adult female ringed 
seals. 

Morbidity or rrortality 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, 197Gb) . 

3 . Human disturbance. One reference dOClli'Ceilted terrporary abandol'lll'ei1t 
of subni vean snow lairs by ringed seals due to human disturbance. 

HarasSireilt, active or passive 

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

4. Trans:port of oil/gas/water - land, ice. Four references dOC\.lm2!lt
ed physiological effects (e.g., eye irritation) of acute exposure. 
of ringed seals to crude oil. Chronic exposure was not investi
gated. 

Morbidity or nortality 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 norbidi ty and nortali ty of 
ringed seals due to exposure to oil by cleaning up oil 
as soon as possible to reduce the anount of tirre the 
seals are exposed (derived from, e.g., Englehardt 1982, 
1983). 

5. Trans:port of oil/gas/water - water. Four references dOClli'Ceilted 
physiological effects (e.g., eye irritation) of acute exposure of 
ringed seals to crude oil. 

Morbidity or nortality 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) • 
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(2) Specific guideline. Minimize rrorbidity and rrortality 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 fran, e.g., Engelhardt 1982, 
1983) • 

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

Harassrrent 

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

7. Transport of personnel/equi:prent/material land, ice. One 
reference doctnnented abandornnent (temporary and pennanent) of 
under-snow lairs by ringed seals when approached by vehicles or 
pedestrians on ice. 

Harassment 

General guideline. When in ringed seal habitat avoid 
harassment of ringed seals by rerraining at a distance 
fran 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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7. Sea Otter 



Table 1. Impacts Associated Yith Each Activity • Sea otter 

·~ 

·~ 

I m p a c t s 

Aauatic substrate materials add or remove 
Aauatic veaetation destruction or chance 
Attraction to artificial food source ? 
Barriers to movement chvsical and behavioral ? 
Collision with vehicles or structures 
Entanclement in fishinc nets debris 
Entracment in imooundments or excavations ? 
Harassment active or oassive X 
Harvest chance in level 
Introduced wild/domestic soecies comoet it ion 
Morbidity/mortality by ingestion of oetroleun 
Parasitism/credation increased suscectibilitv? 
Pr~ base alteration of ? 
Shock waves <increase in hvdrostatic cressurel X 
Terrain alteration or destruction 
Vea. comoosition chanae to less creferred 
V~g. damage/destruction due to air collution 
Veg. damage/destruction due to fire/oarasitism 
Veg. damageJdestruction due to grazing 
Veg. damage/destruction due to erosion 
Water level or water gual1ty fluctuat1ons 

X • Documented impact (see text). 
7 • Potential impact. 

? 

? ? ? 

? ? 
? ? 
? 

? 
? ? 
? ? 
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? ? 
? ? 
? ? 
? ? 
? 
? ? 

X 
? 
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? 

""" u 

? 

? 
? 
? 

? 

? 
7 

? ? ? ? 

? ? ? ? 
? ? ? ? 
? X ? ? ? 
? 

? ? ? ? ? 
? ? ? ? ? 

? ? 
? ? ? ? 7 
? ? ? 7 

? 

? ? ? ? ? ? 
? ? 

? ? ? ? ? 
? ? ? ? 
? ? ? ? 

? ? ? X 
? ? ? 

X X ? 
? ? ? 7 ? 7 7 ? 
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7. SEA Ol'I'ER - GUIDELINES 

This section consists of guidelines derived fran references to docurrented 
impacts that have ~ discussed in the CCirq?allion voltnre, 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 doetnrented 
impacts have been located are included here. Table 1 is a quick index to 
the impacts and activities for which docurrentation 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 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 thenn::>regulation depends on a constant source of high-energy 
food and on well-groared 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 conrron? 

B. Guidelines 

Citations after each guideline refer to annotated references in the 
companion impacts voltnre. Where the tenn "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 fonnulate the guideline. The tenn 
"derived from e.g. , " indicates that only a few references were selected 
fran a large number of references providing similar infonnation. 
Citations without the two aforementioned terms indicate that the 
guideline is either a direct paraphrase of the source or contains a 
substantial amount of infonnation (including specific units of measure, 
in sare cases) fran the orig:irial reference. In 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 
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of forest cover), we selected the units of rreasure that were Irost 
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 
Managerrent Guides have been prepared in the canpanion fish irrpacts and 
guidelines voll.lll'es. Guidelines have not been prepared for prey species 
not featured in the regional guides project unless a reference 
specifically dOCl.lll'ented 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 guideline. 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 Gaertner 
1982 and Hill 1978) • 

(2) Specific guideline. Minimize the irrpact 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 from hypothennia after their fur 
becarce contaminated with oil. 

Mortality or IIDrbidity 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 guideline. 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 from 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. 
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( 1) General guideline. Avoid netting in sea otter habitat 
(derived from Marine Manmal Ccmnission 1986, Matkin and 
Fay 1980). 

(2) Specific guideline. Minimize the incidental take of sea 
otters by prohibiting trarmel and gill net fisheries 
inshore of the 20-fathorn (120-ft) isobath in sea otter 
range (Marine Manmal Ccmnission 1986). (Note: This 
guideline was derived from a study conducted in 
California. It may not be appropriate for Alaska, where 
sea otters are rrore nurrerous and their habitat rrore 
extensive. ) 

· 4. Processing oil and gas. Sea otters have died from hypothennia 
after their fur becane contaminated with oil. 

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

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

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

5. Transport of oil/gas/water - water. Sea otters have died from 
hypothennia after their fur becane contaminated with oil. 

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

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

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

6. Transport of personnel/ equiprent/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 
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(1) General guideline. Avoid boat traffic in sea otter 
habitat when such traffic will result in harassment of 
sea otters (derived from Garshelis and Garshelis 1984). 

(2) Specific guidelines: 

0 ~ze vessel traffic in areas of sea otter 
feeding and resting concentrations (derived from 
Garshelis and Garshelis 1984). 

0 Minimize vessel traffic in sea otter habitat 
(generally within the 20-fathcm [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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s. Steller Sea Lion 



Table 1. Impacts Associated With Each Activity· Steller sea lion 

•r4 

I m p a c t s 

Aauatic substrate materials add or remove 
Aauatic veaetation destruction or chanae 
Attraction to artificial food source ? 
Barriers to movement Dhvsical and behavioral ? 
Collision with vehicles or structures 
Entanglement in fishina nets debris 
Entrapment in imooundments or excavations 7 
Harassment active or oassive X 
Harvest change in level 
Introduced wild/domestic soecies COIII:letition 
Morbidity/mortalitY bY ingestion of cetroleun 
Parasitism/oredation increased susceotibilitv? 
Prey base alteration of ? 
Shock waves Cincrease in hvdrostatic oressure> X 
Terrain alteration or destruction 
Veg. comoosition change to less oreferred 
Vea. damaae/destruction due to air oollution 
Veg. damage/destruction due to fire/oarasitism 
Vea. damaae/destruction due to grazing 
Veg. damage/destruction due to erosion 
Water level or water gual1ty fluctuations 

X • Docunented impact (see text). 
7 • Potential impact. 

? 

7 7 
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7 
? 
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? ? 
? ? 

? 
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8. STELLER SEA LION - GUIDELINES 

This section consists of guidelines derived frc:rn references to documented 
impacts that have been discussed in the canpanion 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 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 annotated references in the 
canpanion impacts volurre. Where the tenn "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 tenn 
"derived frc:rn, e.g.," indicates that only a few references were 
selected from a large number of references providing similar 
infonnation. Citations without the two aforementioned tenns indicate 
that the guideline is either a direct paraphrase of the source or 
contains a substantial amount of information (including specific units 
of m=asure, in sane 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 
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of forest cover), we selected the units of rreasure that were rrost 
protective of the wildlife species or its habitat use. 

Steller sea lions prey on a number of marine fish and marine life 
stages of anadrarous fish. Impacts and guidelines for those prey 
species that are also featured in the Alaska Habitat Management Guides 
have been prepared in the carpanion 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
rrented 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 marmnals. (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 cotumn and that exceed a specified criterion will result 
in death or injury to sea lions.) 

a. Harassment, active or passive 

General guideline. Avoid blasting near sea lion haul
outs or rookeries when such blasting may result in 
active or passive harassrrent and, especially, temporary 
or pennanent abandornnent of a haulout (derived fran 
Gaertner 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 fran Gaertner 1982, 
Hill 1978) . 

( 2) Specific 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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~rbidity/nortality due to ingestion of or contact with 
:petroleum, :petroleum products, or other chemicals 

General guideline. Avoid application of chemicals such 
as DDT or FCBs when such chemicals could contaminate 
Steller sea lions, their habitat, or prey s:pecies 
(derived from Gerlach 1981) . 

3. Netting. Sea lions have been injured or killed by entanglerrent 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 disp:>sal, 
4., for appropriate guidelines.) 

Entanglerrent in fishing nets, debris 

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

(2) Specific guidelines: 

0 

0 

~tir.dndze the entanglercent of sea lions by reducing 
disp:>sal of fish o!fal that attracts sea lions to 
offshore trawling operations and thus exposes them 
to entanglerrent (derived from Loughlin et al. 
1983). 

M.inilni.ze entanglerrent 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 lions 
appear to rapidly habituate to them. Other tech
niques, such as recordings of killer whale vocali
zations, are also being tested.) 

4. Solid waste disp:>sal. 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 s:pecies to nore of a pelagic s:pecies following 
the fleet. This change of habits has resulted in nore sea lions 
being entangled in fishing gear. (Note: See Netting, 3. above.) 
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Attraction to artificial food source 

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

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

6. 

Harassment, active or passive 

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

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

Harassment, active or passive 

General guideline. Avoid harassment of Steller sea 
lions on their rookeries and haulouts (derived from 
Calkins 1983). 

8-6 



Terrestrial Mammals 



II 

II 

I I 



9. Brown Bear 



Table 1. Impacts Associated Yith Each Activity • Brown bear 

I m p a c t s 

Aauatic substrate materials add or remove 
Aauatic veaetation destruction or change 
Attraction to artificial food source 
Barriers to movement Dhvsical and behavioral 
Collision with vehicles or structures 
Entanglement in fishina nets debris 
Entrapment in imcoundments or excavations 
Harassment active or cassive 
Harvest chance in level 
Introduced wild/domestic soecies comcetition 
Morbiditv/mortalitv bv ingestion of oetroleun 
Parasitism/oredation increased susceotibilitv 
Prev base alteration of 
Shock waves (increase in hYdrostatic oressure) 
Terrain alteration or destruction 
Veg. comcosition chanae to less oreferred 
Vea. damaae/destruction due to air oollution 
Veg. damage/destruction due to fire/oarasitism 
Veg. damagefdestruction due to grazing 
Veg. damaqe/destruction due to erosion 
Water level or water gual1ty fluctuations 

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

? ? ? ? 
? ? ? ? ? 

? 
X 

X ? X ? X 
X 

? ? 
X ? ? X ? ? 

? 
X ? 

X 
!? !? !?! 

9-2 

? 

? 

Gl 
u ·-_._ 

,... .. 1! ~ 
u ·- Cll cu ·- ca- :a .. 
I ---CIICIICII 

? ? 
? ? ? ? ? ? ? 

X X X X 
? ? ? ? ? 

X ? 

? ? ? 
? ? X X X ? ? ? ? ? X X X X ? 

X X X 
X 

? ? ? 

X ? 

X ? ? 
? ? X X X ? ? ? 

? ? ? 

X 
X ? ? ? 

!?! !?! !?! 



9. BRGJN BEAR - GUIDELINES 

This section consists of guidelines derived from references to documented 
impacts that have been discussed in the ccrrq:>anion vohme, 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 
complete list of activities and impact categories, see appendices E and F, 
respectively. 

A. Species-related Considerations 

1. Will the proposed project or activity affect the presence, 
distribution, or use of seasonal food items (e.g., caribou, 
berries, fish, spring forage) used 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 :rrovanent of bears 
between areas of important habitat, either on specific trails or 
on general :rrovanent routes? (Note: See brown bear distribution 
maps in the Alaska Habitat Managanent 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, 
incineration 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 guideline refer to annotated references in the 
canpanion impacts voll.n'TE. 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 
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"derived fran, e.g.," indicates that only a few references -were 
selected fran a large number of references providing similar 
infonnation. Citations \<lithout the ~ aforementioned tenns indicate 
that the guideline is either a direct paraphrase of the source or 
contains a substantial arrount of infonnation (including specific units 
of measure, in sane 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 oil exploration. Increased movement of 
bears within their dens was associated with drilling and 
detonation of nearby seismic shot holes. 

Harassment 

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

(2) Specific guideline. 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 fran 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 community succession, and 
the associated impacts of destruction of plant communities used by 
bears or changes to successional stages that are less productive 
or less suitable for use by bears. 

a. Vegetation canposi tion, 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 fran Martin 1983, Mealey et al. 1977, Zager et 
al. 1983). (Note: Fire is detrimental to short-tenn 
berry production [see marorandtm1 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 sera! stages favorable for 
shrub growth and berry production.) 

(2) Specific guidelines: 

0 

0 

After clear-cut logging, minimize damage to 
rhizanes and root crowns of shrubs that after 
regrowing could be used by bears for fcx::rl or cover, 
by broadcast-burning logging slash, as opposed to 
piling and burning of slash catlbined 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. 

3. 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 
fran legal and illegal hunting. Tree harvest, particular 1 y 
through the use of clear-cuts, has led to changes in the structure 
and productivity of plant communities that are less preferred and 
thus used less by brown bears. Mechanical clearing of slash, soil 
scarificaticn, and other seedbed preparation tecr~iques associated 
with clear-cut operations often adversely affect or destroy berry
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 fran Archibald 1983, Sigman 
1985, Zager et al. 1983). 

(2) Specific guidelines: 

0 Minimize the effects of clear-cuts on the movements 
of brown bears by retaining stringers of uncut 
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0 

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

corridors, 
harvested 

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

b. Harassrrent 

(1) General guideline. Avoid clearing and tree harvest in 
brCMn bear habitat whenever this activity could cause 
harassrrent of brCMn bears (derived from, e.g., Elgm:::>rk 
1976, Sigman 1985, Zager and Jonkel 1983). (Note: See 
Grading and Plowing, 6. a. , and Transporting 
personnel/ equi:I;Jrellt/ma.terial land, 13 • b. , for 
guidelines concerning roads) • 

(2) Specific guidelines: 

0 

0 

0 

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

Minimize harassrrent 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 brCMn bears in 
areas where access has been increased by the 
construction of logging roads by lirni ting 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 canposition, change to less preferred or useable 
species or successional stage 

( 1) General guideline. Avoid clearing and tree harvest in 
brCMn bear habitat to avoid loss of successional stages 
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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 fran, e.g., 
Sigman 1985) • 

(2) Specific guidelines: 

0 

0 

0 

0 

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 use 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 thennal 
erosion or deposition, mechanical rem::>val, or material 
overlay 

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

(2) Specific guidelines (Note: See also b. above.): 

0 

0 

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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0 

0 

0 

0 

0 

0 

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) . 

Z.linimize damage to plants and soil canpaction by 
using equipnent no heavier than necessary (Zager 
and Jonkel 1983) . 

Minimize loss of bear food and cover by using all
aged or uneven-aged sil vicul tural 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) • 

Z.tinimize 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 
.irnpor-..ant 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 zones, ridge tops, and 
drainage heads (Zager and Jonkel 1983). 

4. 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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5. 

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

(2) Specific guidelines (Note: See also Grading and 
plowing, 6. a. , and Transport of personnel/ equi:pnent/ 
material- land, 13.b.): 

Fencing. 
designed 

0 

0 

0 

0 

0 

0 

Minimize harassment to brown bears by avoiding the 
winter operation of seismic drill rigs , vehicles, 
or cat trains within 0.8 krn (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 penni tting 
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 
restricting drilling 
heavy seasonal use 
Schallenberger 1980) • 

to brown bears by greatly 
activities when bears make 
of an area (derived from 

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 
to keep bears out 

the effectiveness 
of garbage dumps 

of 
and 

fences 
rerrote 
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construction camps. Specially designed fences were successful in 
keeping bears out of dtlll'ps and camps. 

Barriers to rrovement, physical and behavioral 

(1) General guideline. Avoid the erection of fences that 
could restrict the rrove.rnents of bears, except when the 
objectives are to keep bears out of limited areas (e.g., 
garbage dtlll'ps, camps) , and m:uunu.ze bear-human 
encounters that often lead to the creation and control 
of nuisance bears (derived fran Branley 1985, Follmarm 
and Hechtel 1983, Follmann et al. 1980). 

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

0 

0 

Minimize the attraction of bears to ~rk camp food 
supplies by storing food within buildings or 
animal-proof containers that are surrounded by a 
fence separate fran the per.i.Ireter fence (Herrero 
1982, 1985; Milke 1977). 

Minimize hazardous encounters between bears and 
humans by surrounding work camps or pennanent 
facilities in occupied bear habitat with an 
electrified fence and requiring that attendants be 
present at all times at gates in the fence (derived 
fran 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. ) 

6. Grading/plowing. Several impacts to brown bears have been 
docurcented 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 d.anage of 
vegetation used by bears for food and cover. 

a. Harassrcent 

( 1) General guideline. Avoid grading and plowing in brown 
bear habitat when this activity could cause harassrcent 
to bears (derived fran, e.g., Elgnork 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/equipnent/rnaterial land, 13.b. for 
applicable guidelines.): 

0 

0 

0 

0 

0 

0 

Minimize harassment to bears by restricting road 
construction and gravel rerroval near dens, 
particularly during den entry and den emergence 
(derived frcrn Elgnork 19 7 6 , Harding and Nagy 198 0 , 
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 frcrn 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 vehicular traffic on the roads, and 
by permanently closing roads upon completion of the 
activity or land use (derived from Zager and Jonkel 
1983) • 

Minimize harassment of brown bears by not 
perrni tting construction of roads in proposed timber 
harvest areas prior to timber sales, particular 1 y 
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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c. Vegetation composition, 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 canposition, structure, or productivity of plants 
used by bears for food or cover (derived fran Sigman 
1985) • 

d. Vegetation damage/ destruction due to hydraulic or thennal 
erosion or de:posi tion, mechanical rem:>val, 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) . 

7. Grazing. Several impacts of sheep and cattle grazing have been 
doctnnented 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) • 
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(2) Specific guidelines 
disposal, 10, for 
carcasses) : 

(Note: See also Solid waste 
guidelines regarding livestock 

0 

0 

0 

0 

0 

0 

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 from 
Jonk.el 1980) • 

Minimize the potential of attracting bears to 
livestock, by not bringing livestock onto range 
heavily used by bears (areas of succulent 
vegetation in spring and early surrmer and berry 
patches in late summer) (derived from Jonk.el 1980, 
Jorgensen 1983, Zager and Jonk.el 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 imnature bears are 
dispersing (derived from Jonk.el 1980). 

Minimize potential bear I 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 from Jonk.el 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 from 
Hoak et al. 1983) . 

b. Harassment 

General guideline. Avoid grazing livestock in occupied 
brown bear habitat when this activity could cause 
harassment to brown bears (derived from Jonk.el 1980, 
Zager and Jonk.el 1983) . 

9-13 



c. Harvest, change in level 

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

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

0 

0 

0 

Minimize killing of non-stock-raiding bears by 
allowing rerroval of bears only if the bear has been 
positively identified as a livestock-killing 
individual (derived from 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 danestic species, canpeti tion with or 
disease transmission fran 

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

(2) Specific guideline. Minimize canpetition 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 from Jonkel 1980, Jorgensen 1983, 
Mealey et al. 1977, Schallenberger 1980, Zager and 
Jonkel 1983) . 

e. Vegetation canposition, change to less preferred or useable 
species or successional stage 

General guideline. Avoid changes in canposition of 
plant conmuni ties used as feeding areas by bears, by 
regulating 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 sunmer), berry 
patches (late sunmer), or riparian zones (derived fran 
Jonkel 1980, Jorgensen 1983, Schallenberger 1980, Zager 
and Jonkel 1983) . 

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

See e. above for appropriate guideline. 

8. 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 -~~citement or to drive bears away fran 
areas of human habitation or fran 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 developnents have led to decreases in ungulate prey 
species, which have led to an increase in predation on danestic 
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 guidelines (Note: See also Human disturbance, 
B.a. and 8.b., Fencing, 5., and Solid waste dis:p::>sal, 
10.) : 

0 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 apply to the 
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0 

0 

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 Garre) . 

Minimize the a.ttraction of bears to humans by 
holding environmental briefings for workers on 
proj~ts and other individuals in bear habitat, 
before they enter the field, that explain the 
problems that occur when bears are fed by humans 
(derived fran 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 inmediately dismissing any 
worker caught feeding bears (derived fran Follmann 
and Hechtel 1983) • 

b. Harassment 

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

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

0 

0 

0 

Minimize passive harassment and abandonment of 
habitat by brCMn bears by restricting the 
establishment of recreational cabins and 
subdivisions in brCMn bear habitat (derived fran 
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 fram Herrero 1982) . 

Minimize harassment of bears and hazardous 
encounters between humans and bears by locating 
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0 

0 

0 

0 

0 

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 
from Herrero 1985) • 

Minimize harassment of bears and hazardous 
encounters between humans and bears by altern~ting 
seasonal use of backcountry campgrounds, to abate 
regular 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 fran, e.g., Bromley 
1985, Herrero 1985, McCullough 1982). 

Minimize the potential for hazardous encounters 
between humans anc 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 from Cole 1972, Cowan 
1972) • 

Minimize the potential for hazardous encounters 
between humans and bears by reccmnending or 
requ1rLng individuals or small parties (e.g., 
hikers, survey cre\vs) 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 Branley 1985, Chester 1980, Cole 1972, Herrero 
1985, Hoak et al. 1983, Mundy and Flook 1973). 

c. Harvest, change in level 

(1) General guideline. Avoid human disturbance within brCMn 
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 disp:::>sal, 
10., Fencing:---5., and Grazing, 7.a. and 7.c., for 
additional reccmrendations to :m.uunuze bear/human 
conflicts, the creation of "problem· bears," and 
subsequent loss of bears. ) 

(2) S:pecific guidelines: 

0 

0 

0 

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

Minimize bear/human encounters and the killing of 
bears at outfitter carrps by packing out gane 
carcasses i.ntnediately or by hanging them at least 
4. 6 rn ( 15 ft) above the ground surface, with a 3 .1 
rn (10 ft) rninirm.lrn clearance between sus:pension 
ropes and the highest access point and a rninirm.lrn of 
2 rn (6.5 ft) between neat 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 recannendation was develo:ped 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. t-1iller 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 krn [ 158 rni] away. ) 
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0 

0 

Minimize the killing of bears involved in 
bear /htnnan conflicts by renoving nuisance bears 
inmadiately and effectively for the long tenn by 
hazing (Follmann and Hechtel 1983), by 
transplanting (Cole 1972, Follmann and Hechtel 
1983, Marsh 1972), by aversive conditioning- e.g., 
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 accustoned 
to obtaining a reward in areas of human activity. 
(Note: See previous note. ) 

Minimize killing of bears involved in htnnan/bear 
conflicts by renoviri.g only four-tirre 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 
fran 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 placerrent 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 nost ccmronly described situation is the 
attraction of bears to improperly handled or disposed garbage at 
dumps, campgrounds, "WOrksi tes, construction carrps, and other 
facilities. Bears have also been attracted to improperly disposed 
livestock carcasses on sane 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 fran, 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---pencing, 5. , for additional 
guidelines): 

0 

0 

0 

0 

Minimize attracting bears, by disposing of 
livestock that die on the trail by burial or 
treatment with strong chemicals (derived from 
Jonkel 1980). Burn or bury carcasses away from 
houses, corrals, and calving grounds (derived from 
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 fran, e.g., Follmann and Hechtel 1983, 
Milke 1977, Mundy and Flook 1973, Zager and Jonkel 
1983). Storage of garbage prior to incineration 
should be witJrin a fenced area separate from the 
rest of the camp (Herrero 1982). 

Minimize attracting bears, by installing bear-proof 
garbage receptacles and rerroving litter and garbage 
prior to or on every evening (prior to bears 
feeding at night) (derived from Cole 1972, Hilke 
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 from lakeshores to discourage disposal of fish 
entrails in the campground (derived from Merrill 
1978). 
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0 

0 

0 

0 

Minimize attracting bears to carrpgrounds and nearby 
areas, by rraintaining at least 13 krn (8 mi) between 
landfills and these developments (derived from Cole 
1972). 

Minimize the attraction of bears to individuals or 
srrall parties (e.g., hikers, survey crews) by 
requiring the use of self-contained stoves, to 
~n1m1ze the accumulation of partially burned 
refuse, and by packing out all garbage (derived 
from Branley 1985, Merrill 1978) • 

Minimize the problem of bears searching for food in 
areas of human occupancy by slCMly phasing out 
garbage dumps to allCM bears to adopt :rrore natural 
feeding habits (derived from Cowan 1972, Craighead 
and Craighead 1972), and consider providing 
temporary food (e.g., carcasses) in renote areas to 
aid in the adjustnent to closure ·of dumps (Cowan 
1972). (Note: 'These reccmnendations were rrade for 
a srrall, isolated brown bear population with a 
large nmnber of human visitors [i.e., Yellowstone 
National Park], and they conflict with the 
follCMing guideline.) 

Minimize the attraction of bears to areas of human 
occupancy by abruptly rem:wing all artificial food 
sources, to minimize the number of bears requiring 
rerroval (derived fran Cole 1972). (Note: See the 
previous, conflicting guideline. ) 

11. Transport of oil/gas/water - land. Several :in;xicts to brown bears 
were docunented 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 fran work sites and c~s with firecrackers, 
vehicles, and helicopters. Problem bears were shot when all other 
rrea.ns 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. Harassnent 

(Note: See Grading and plowing, 6.a. and G.b., and 
Human disturbance, 8. a. , b. , and c. , for appropriate 
guidelines. ) 
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12. Transport of personnel/equipnent/material air. Several 
references discuss harassment of brown bears by aircraft. 
Aircraft, particularly helicopters, were used to haze bears from 
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 from 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 guideline. 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: 

0 

0 

0 

0 

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 Schoen et al. 1985) . 

13. Transport of personnel/eguiprent/rnaterial - 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 worksi tes and camps. Operation of a seismic vehicle 
near a den site caused abandonment of this site by the bear. 

9-22 



Avoidance by bears of areas with roads or increased traffic has 
been recorded. Increased access fran 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 
:power lines 

General guideline. Avoid operation or reduce sr;eed of 
vehicles in conditions, areas, and during time periods 
(e.g., diurnal, seasonal) when collisions with brown 
bears could occur (derived fran 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 
from, 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) : 

0 

0 

Minimize harassment of bears by using mass-transit 
systems to reduce the number of vehicles 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.g., logging) and then 
closing the roads upon completion of the activity 
or land use. Provide pennanent 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 teclmical 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 revis-1. 
Voll.ID'Ie I. A worldwide perspective. Tech. Rept. 86-2. Div. Habitat. 
1\.DF&G, Juneau. 

Shideler, R.T. 1986. Impacts of human developnents and land use on 
caribou: a literature review. Voltnne II • Impacts of oil and gas 
development on the Central Arctic Herd. Tech. Rept. 86-3. Div. 
Habitat. ADF&G, Juneau. 128 pp. 
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11. Dall Sheep 



Table 1. Impacts Associated With Each Activity· Dall sheep 
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l: m p a c t s 

AQuatic substrate materials add or remove 
AQuatic veaetation destruction or chanae 
Attraction to artificial food source 
Barriers to movement Dhvsical and behavioral 
Collision with vehicles or structures 
Entan~lement in fishing nets debris 
Entracment in imcoundments or excavations 
Harassment active or oassive 
Harvest chanae in level 
Introduced wild/domestic soecies comoet i t i ori 
Morbiditv/mortalitv bv inaestion of oetroleun 
Parasitism/predation increased susceotibilitv 
Prev base alteration of 
Shock waves (increase in hYdrostatic pressure> 
Terrain alteration or destruction 
Veg. COITIPOSition chanae to less Preferred 
v~. damage/destruction due to air oollution 
Veg. damaae/destruction due to fire/oarasitism 
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11. DALL SHEEP - GUIDELINES 

This section consists of guidelines derived fran references to docurrented 
impacts that have been discussed in the conpanion vol'UIIE, 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 dOC'UIIElltation has been located. The 
guidelines are organized by impact categories, see appendices E and F, 
respectively. 

A. Species-related Considerations 

1. What 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 tw::> animals occasionally or a major lick used by hundreds)? 

2. Can structures or facilities be located on sumner 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 
canpanion impacts vol'LliiE. Where the te:rm "derived from" appears in a 
citation, it indicates that the stated guideline was deduced fran a 
particular reference or number of references but that the reference 
source{s) did not explicitly formulate the guideline. The te:rm 
"derived fran, e.g.," indicates that only a few references were 
selected fran a large number of references providing similar 
infonna.tion. Citations without the two aforerrentioned te:rms indicate 
that the guideline is either a direct paraphrase of the source or 
contains a substantial amount of infonna.tion {including specific units 
of measure, in same cases) from the original reference. In instances 
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in which different references discuss identical impacts under similar 
conditions but nention different units of rreasure (e.g., aircraft 
elevations, species flight distances, obstruction heights, percentage 
of forest cover), we selected the units of rreasure that were nost 
protective .of the wildlife species or its habitat use. 

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

Harassm:mt, active or passive 

( 1) General guideline. Avoid blasting in areas of i.rrp:>rtant 
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 Managercent Guide for i.rrp:>rtant 
habitat areas. ) 

(2) Specific guideline. Minimize harassm:mt by avoiding 
blasting within 5.6 krn (3.5 mi) of Dall sheep (derived 
from USDI 1976a). 

2. Chemical application. Mineral salt blocks have been placed in 
nountain sheep range specifically to attract sheep for viewing. 
Accumulations of salt used to rrelt 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 
danestic sheep, anong bighorn sheep. Hc:Mever, salt blocks are not 
i.rrp:>rtant in spreading the disease anong Dall sheep in the eastern 
Alaska Range [Hei.rrer 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 fran 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 nmst be 
applied to roads through Dall sheep range, use the 
rrethods described under Mcx:>se, 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 d.cmestic species, corrpeti tion with or 
disease transmission from 

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

3. Clearing and tree harvest. Although ccmrercial tree harvest is 
unlikely to occur near enough to Dall sheep habitat to result in 
any i.nq?a~ts, 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 fran 
clearing associated with mining, settlement, and roads. While 
clearing is occurring, bighorn sheep have been harassed and have 
abandoned p:>rtions of their range. ~untain 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 cc:nparable 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 harassrrent of 
sheep could occur (derived fran DeForge 1972, Light 
1971). 

c. Parasitism and predation, increased susceptibility to 

General guideline. Avoid clearing a large prop:>rtion of 
the vegetation fran 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 Wbodard 
et al. 1974). 
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d. Vegetation corrp:>sition, 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 thennal 
erosion or deposition, :rcechanical renoval, or material 
overlay 

See a. above for an appropriate guideline. 

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

Harassment, active or passive 

General guideline. Avoid drilling in or adjacent to 
i.trp:>rtant Dall sheep habitats such as winter range, 
lambing cliffs, and mineral licks (derived fran Geist 
197la). 

5. Fencing. Fences through which nountain sheep cannot pass have 
prevented them fran reaching i.trp:>rtant seasonal ranges and mineral 
licks and have blocked gene exchange arrong neighboring popula
tions. Bighorn sheep have been stressed by overcrowding and loss 
of access to essential minerals and have became nore susceptible 
to parasites. Bare camonly used types of fences have entangled 
and killed nountain sheep. 

a. Barriers to rrovement, physical and behavioral 

(1) General guideline. On Dall sheep range, includi.';.g areas 
through which rams occasional! y pass during the rut, 
avoid building fences through which Dall sheep cannot 
pass (Hansen 1971, and derived fran Graham 1980, Helvie 
1971). 

(2) Specific guidelines: 

0 If fences that block Dall sheep novercent nrust be 
built on Dall sheep range, minimize their impact by 
building such fences where they do not block access 
to i.trp:>rtant limited habitats such as winter range, 
lambing cliffs, or mineral licks (derived fran Graf 
1980, Packard 1946). 
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0 

0 

If fences are needed on Dall sheep range 
prevent vehicle access, minimize i.rrpacts 
sheep by using a single cable or rail 
1971) . 

only to 
on Dall 
(Helvie 

If fences across which Dall sheep can pass are 
needed on Dall sheep range, minimize i.rrpacts on 
Dall sheep by designing such fences according to 
the reccmnendations 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 dcrrestic 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. Entangle.m:mt 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 nesh 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 fran 
Buechner 1960, Packard 1946). 

6. Grading/plowing. Several impacts upon Dall sheep or upon the 
closely related and behaviorally similar Stone and bighorn sheep 
have been dOCUirented as resulting fran grading/plowing. Sheep are 
attracted to stands of grass or legurres 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 rrove.m:mt. Continuous vertical snow 
walls or piles created by plowing of roads fonn barriers to sheep 
movements. Harassnent results fran grading/plowing of roads or 
trails when sheep are present, and displace.m:mt of sheep by 
harassnent or habitat loss increases ccrcq;:>eti tion with sheep on 
adjacent ranges. Loss of winter range to subdivisions increases 
the susceptibility of bighorn sheep to a lungwonrnrpneurnonia 
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canplex. Revegetated areas near Healy, Alaska, provide low
quality winter range canpared to undisturbed vegetation. 

a. Attraction to artificial food source 

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

(2) Specific guidelines: 

0 

0 

0 

0 

0 

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 from 
Elliott 1983, McKendrick et al. 1984). 

If seed or cuttings of native forbs or shrubs are 
not available and long-te:rm erosion control is 
necessary, minimize impacts of attraction of sheep 
by planting grasses that withstand grazing (e.g., 
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 from rumen canpaction 
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 novenent, 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: 

0 

0 

In areas of sheep habitat where snow rerroval fran 
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 fran 
Geist 197la) • 

Min~ze the barrier effects of roads through sheep 
habitat by l~ting 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 fran Millar 1983). 

c. Harassrrent, active or passive 

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

(2) Specific guidelines: 

0 

0 

0 

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

~ze 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 nrust pass through Dall sheep 
winter r&~ge or near lambing cliffs, mineral licks, 
or rutting areas, minimize effects of harassrrent 
during construction of such trails or roads by 
working during times of the year when sheep are not 
present (derived fran Packard 1946) . 

d. Harvest, change in level 

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

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 
i.rq;x:>rtant 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 thennal 
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: 

0 

0 

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. 

7. Grazing. Grazing of domestic livestock on summer or winter ranges 
of rrountain sheep has resulted in severe impacts to bighorn sheep 
and is beginning to affect Dall sheep in Canada. Am:>ng 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 rrore recent! y. The presence of domestic sheep 
herders and their dogs results in active and passive harassment of 
rrountain sheep. Dorrestic livestock, including cattle, horses, and 
especially sheep, compete with rrountain sheep for limited forage 
produced on winter range. Livestock also compete for space, 
excluding rrountain sheep from their range through social 
avoidance. Several serious diseases have been introduced into 
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rrountain sheep herds fran darestic 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 rrountain 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 fran the darestic 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 rrountain sheep 
rrore susceptible to parasitism by lungwor.ms. Increases in 
predation on rrountain sheep occur after predators are attracted to 
the area by livestock. Overgrazing by darestic livestock changes 
the CCI'CpJSi tion of range vegetation to less palatable species, and 
in severe cases destroys veg~tation. 

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 fran, e.g., Klebesadel and Restad 
1981, Robinson et al. 1967). 

b. Introduced wild or darestic species, cc:xnpetition with or 
disease transmission fran 

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

(2) Specific guideline. Minimize the likelihood that any 
disease that could became epizootic in Dall sheep and 
cause widespread rrorbidity or rrortality could be 
transmitted from darestic livestock to Dall sheep by 
maintaining a separation of at least 3. 2 krn (2 mi) of 
habitat unsuitable for use by Dall sheep between Dall 
sheep range and domestic livestock (derived fran Goodson 
1982) and by herding or otherwise controlling the 
livestock (e.g., by a fence) so that they do not enter 
the 3.2 krn (2 mi) separation zone (derived fran, e.g., 
Howe et al. 1966, Preston 1983b, Robinson et al. 1967). 
A fence alone is inadequate because bacterial pneumonia 
was transmitted fran 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 fran 
pneumonia (Foreyt and Jessup 1982) • 

c. Parasitism and predation, increased susceptibility to 

General guideline. Avoid grazing danestic 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 fran Hansen 1971). 

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

See a. above for an applicable guideline. 

e. Vegetation damage/destruction due to grazing danestic ·or 
introduced animals 

See a. above for an applicable guideline. 

8. 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 from 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 carmonl y result. Long-tenn human disturbar.ce 
in essential habitat has caused sheep to move to a new range. If 
the new range is already occupied by other sheep, corrpeti tion 
results. Free-running danestic 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 becane 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) 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 hrmting, avoid approaching or disturbing 
sheep, in particular e-wes (Horejsi 1976, and derived 
fran, e.g., Geist 1975, Graham 1980, MacArthur et al. 
1982, Packard 1946, USDI 1976a) • 

(2) Specific guidelines: 

0 

0 

0 

0 

0 

0 

Except when hrmting, minimize harassment by 
stopping a minimum of 110 m (360 ft) away fran 
habituated rams and 320 m (1,050 ft) a~Ta.Y fran 
habituated ewes when approaching sheep on foot 
(Light 1973) and rrore than 460 m ( 1, 500 ft) away 
fran nonhabituated sheep (derived fran 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 fran below, 
rather than fran above (Hicks and Elder 1979, 
MacArthur et al. 1982, and derived fran Horejsi 
1976) • 

Except when hrmting, minimize active harassment by 
avoiding entering sheep escape terrain when 
approaching sheep on foot (derived fran Horejsi 
1976) • 

Except when hrmting, minimize harassment by 
avoidi.1g approaching on feet withir. 460 m (1,500 
ft) of sheep in areas intensively used by sheep, 
including lambing cliffs, mineral licks, bedding 
areas, and winter range (Horejsi 1976, Price and 
Lent 1972, and derived fran DeForge 1982, Graham 
1980, Hicks and Elder 1979). 

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

Except when hrmting, minimize harassment by making 
only a single approach to sheep, rather than 
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0 

0 

0 

0 

0 

0 

repeated approaches after the sheep flees or moves 
away (derived fran Sterrp 1982). 

Minimize passive harassment by limiting use of 
sheep summer range by humans on foot to a maxtmum 
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 surrmer range that 
are heavily used for recreation, manlffilze 
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 limited Dall sheep stmner range, 
minimize harassment by avoiding development of 
smmer 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 pennanent structures or 
regular occupancy throughout several months, within 
800 m (0.5 mi) of essential sheep habitat (derived 
from Campbell and Remington 1981, Graham 1980, 
Heimer 1978, Leslie and Douglas 1980). 

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

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

General guidelines. 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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by other Dall sheep (derived from Geist 1971a, Leslie 
and Douglas 1980) • Avoid human disturbance of other 
ungulates (e.g., caribou) utilizing adjacent ranges that 
could cause them to rrove 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 licks) in order to avoid 
increasing the susceptibility of the sheep to parasites 
(derived from Buechner 1960, Packard 1946). 

9. Processing minerals (including gravel) . A single impact, that of 
harassment, has been docum:mted for processing of minerals in 
rrountain sheep habitat. 

Harassment, active or passive 

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

10. 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 wi~,in 800 m (0.5 rni) of 
important Dall sheep areas such as mineral licks 
(derived from Graham 1980). 

11. Transport of oil/gas/water - land. Transporting oil, gas, and 
water by land has resulted in several docum:mted impacts on 
rrountain 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 entrapnent. Operation of large-scale water-pumping 
facilities for irrigation or city use has harassed desert 
bighorns, causing range abandonment. Dall sheep have avoided 
simulated gas compressor stations. 
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a. Attraction to artificial food source 

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

b. Barriers to novement, physical and behavioral 

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

(2) Specific guidelines. If aqueducts must be built in Dall 
sheep habitat, minimize blocking rrovements 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 fran Graham 1980). 

c. Entrapment in impoundments or excavations 

See b. above for appropriate guidelines. 

d. Harassment, active or passive 

( 1) 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 fran Campbell and 
Remington 1981, Graf 1980, Leslie and Douglas 1980, USDI 
1976a} . 

(2) Specific guidelines: 

0 

0 

To minimize loss of summer range by Dall sheep, 
construct gas pipeline compressor 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 
const-ruction of gas pipeline ccrnpressor stations 
near or within a minimum of 1.2 km (0. 75 mi) of 
such habitats (Leslie and Douglas 1980, Reynolds 
1974) • Passive harassment can still occur at this 
distance. 
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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) • 

12. Transport of personnel/equi:pnent/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 rnarrmals 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 from ewes, or trampling· of lambs 
can result. Eagles have killed lambs that became separated from 
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 rni) vertical and horizontal distance from Dall 
sheep (derived from Horejsi 1976, Lenarz 1974, McCourt 
1974, Reynolds 1974). 

(2) Specific guidelines: if air transport vlithin 1.6 km 
(1 rni) of sheep carmot be a~:-oided, 

0 

0 

minimize harassment by avoiding sheep on summer and 
winter range by a minbnum 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 Lent 1972, 
Reynolds 1974); 

minimize harassment by avoiding sheep at mineral 
licks, lambing cliffs, and other essential habitat 
by a mininrum. 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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0 

0 

0 

minimize harassment by limiting the duration and 
scope of the air trans:port system over sheep 
habitat (Heimer 1978) ; 

minimize active harassment by avoiding low passes 
over sheep at less than 100 m (328 ft) 1 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 (deriv~ from Nette et al. 1984). 

13. Trans:port of personnel/equipnent/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 vehicular 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 to 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, Jakirrchuk 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 to 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 novenent, physical and behavioral 

( 1) General guideline. Avoid constructing roads in Dall 
sheep habitat, especially in irrportant 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) • 

(2) Specific guidelines: 

0 

0 

0 

If nrultilane roads nrust 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 nrultilane road nrust 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 ti.Ire, by erecting signs warning notorists 
to stop for sheep (Heimer 1985) • 

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

c. Collision with vehicles or structures, or electrocution by 
power lines 

( 1) General guideline. Avoid constructing medium- and high
speed roads in Dall sheep habitat so that sheep will not 
be injured or killed by collisions with highway vehicles 
(derived from Hansen 1971, Jakimchuk et al. 1984) . 

(2) Specific guidelines: 

0 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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0 

0 

increasing or are rmacceptably high (JaJd.m:::huk 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 fran Millar 1983) • 

Minimize collisions of vehicles with Dall sheep by 
providing underpasses for sheep where commonly 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) General guideline. Avoid establishing land transporta
tion routes through or within 400 rn (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 fran 
Geist 1971a, Jorgensen 1974, Packard 1946). 

(2) Specific guidelines: 

0 

0 

0 

0 

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 fran Tracy 1977) • 
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e. Harvest, change in level 

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

f. Introduced wild or danestic species, canpeti tion with or 
disease transmission from 

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

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

a. Barriers to rroverrent, 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 rrovernent of 
sheep \'Till not be blocked and sheep will not be 
entrapped (derived from Graf 1980, Graham 1980). 

(2) Specific guideline. If impoundments must be constructed 
in Dall sheep habitat, minimize blocking sheep rrovernents 
or entrapping sheep by limiting the width of impound
ments to 0. 2 km ( 0.125 mi) or less and by contouring 
gently sloping, finn shorelines that sheep can easily 
descend and climb (Graham 1980) • 

b. Entrapment in impoundments or excavations 

See a. above for an applicable guideline. 
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12. Forbearers 



Table 1. Impacts Associated ~ith Each Activity· Furbearers 

.... 
> 
.... 

I m p a c t s 

AQuatic substrate materials add or remove 
AQuatic veaetation destruction or chanae 
Attraction to artificial food source 
Barriers to movement chvsical and behavioral 
Collision .,.ith vehicles or structures I 

Entanalement in fishing nets debris 
Entracment in imooundments or excavations 
Harassment active or oassive X 
Harvest chanae in level 
Introduced wild/domestic species COIII)etition 
Morbiditv/mortalitv bv inaestion of petroleum 
Parasitism/predation increased suscePtibilitY 
Prev base alteration of 
Shock waves <increase in hYdrostatic Pressure) ? 
Terrain alteration or destruction 
Veg. COIIIPOSition chanae to less preferred 
Ve!!. damaae/destruction due to air oollution 
v~. damage/destruction due to fire/oarasitism 
Vea. damaae/destruction due to arazing 
Veg. damage/destruction due to erosion 
Water level or water gual1ty fluctuat1ons 

X · Documented impact (see text). 
? Potential impact. 
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12. FURBEARERS - GUIDELTI~S 

This section consists of guidelines derived from references to documented 
impacts that have been discussed in the canpanion voltnne, 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 located 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 developnents 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 guideline refer to annotated references in the 
canpanion 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 fran, 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 arrount 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. 
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1. Blasting. A single reference docum:mted abandomrent of habitat 
and decreased production of young by muskrats as a result of 
blasting during seismic exploration. 

Harassrrent, active or pa.ssi ve 

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

( 2) Specific guideline. To rru.ru..nu.ze harassment and habitat 
abandomrent, avoid blasting on seismic lines within 180 
m (590 ft) of muskrat habitat in active use (derived 
fran Sopuck et al. 1979). 

2. 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. Aquatic substrate materials, addition or renoval 

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

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

General guidelines: 

0 

0 

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 is 
beneficial to beaver.) 

Avoid burning mature spruce forests that provide 
red squirrel habitat (derived from Stephenson 
1984). (Note: It is recognized that the 
beneficial effects of burning on other wildlife 
species may outweigh the negative effects on red 
squirrels. ) 
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3. Channelizing wate:rways. Habitat quality for beaver, mink, and 
nn.1skrat has been reduced by channelizing wate:rways. Low water 
levels preclude unde:rwater 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 nn.1skrat and reduces the foraging 
area. Fewer riverine food sources for mink are available due to 
deposition of sand and gravel. 

a. Aquatic substrate materials, addition or removal 

(1) General guideline. Avoid channelizing wate:rways in 
aquatic furbearer habitat (derived fran Gray and Arner 
1977). 

(2) Specific guideline. If wate:rways nn.1st be channelized, 
~ze decreasing riverine food resources for mink by 
avoiding deposition of sand and gravel fran dredging and 
upstream erosion (derived fran Gray and Aroer 1977) ~ 

b. Aquatic vegetation, destruction or change in composition 

General guideline. Avoid channelizing wate:rways in 
aquatic furbearer habitat, to avoid destroying aquatic 
and emergent vegetation on which beaver and nn.1skrat feed 
(derived fran Arner et al. 1975). 

c. Prey base, alteration of 

General guideline. Avoid channelizing wate:rways in mink 
habitat, to avoid decreasing riverine food resources 
(derived fran Gray and Arner 1977). 

d. Terrain alteration or destruction 

(1) General guideline. Avoid channelizing waterways in 
aquatic furbearer habitat (derived fran Si.Irpson et al. 
1982). 

(2) Specific guideline. If a watercourse nn.1st be 
channelized, minimize i.Irpacts to beaver and nn.1skrat by 
1) avoiding deposition of dredged material on banks that 
would otherwise be suitable for den construction, 2) 
minimizing the arrount 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 fran Grey and Arner 1977, Si.Irpson 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. 
guideline. 

See b. above for an applicable 

(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 guali ty fluctuations 

(1) General guideline. Avoid channelizing wate:rways in 
aquatic furbearer habitat, to avoid making the water so 
shallow that beaver and muskrat cannot build underwater 
burrows (derived from Grey and Arner 1977, Simpson et 
al. 1982). 

(2) Specific guideline. If wate:rways 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). 

4. Clearing and tree harvest. The rrost frequent d.ocurrented 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 nUII'bers of redbacked 
wolves (prey for marten); attraction of wolves, foxes, and coyotes 
to food left by loggers; increased access and harvest of 
furbearers; and increased turbidity resulting in decreased growth 
of aquatic plants eaten by beaver and muskrat. 

a. Aqua. tic vegetation, destruction or change in composition 

General guideline. 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). 

12-6 



c. Harvest, change in level 

General guideline. Avoid clearing and tree harvest in 
furbearer habitat when excessive harvest of furbearers 
could result, unless restr1ctions on harvest are 
implemented (derived from Klebesadel and Restad 1981). 
(Note: The Alaska Board of Gane is responsible for 
preparation of hunting regulations, and the Depa.rt:Irents 
of Public Safety and Fish and Game are responsible for 
enforcement. ) 

d. Prey base, alteration of 

General guidelines. 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 
frc:m 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.) 

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

( 1) 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, .:...oo: order to avoid loss of 
suitable habitat for hares, upon which coyotes and 
wolves prey (derived frc:m Elliott 1983). 

(2) Specific guidelines: 

0 

0 

If trees must be harvested in marten habitat, 
minimize decreasing the marten population by 
selective cutting of no rrore 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 sui table for hares by 

12-7 



encouraging natural revegetation of shrubs (derived 
from Elliott 1983). 

f. Vegetation damage or destruction due to hydraulic or thermal 
erosion or deposition, rrechanical renoval, or material 
overlay 

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

(2) Specific guidelines: 

0 

0 

0 

0 

0 

0 

If forests that provide marten habitat must be 
harvested, minimize habitat loss by selectively 
cutting no nore than 60% of the basal area and 
retaining undisturbed forest adjacent to harvest 
areas (derived fran 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, IIIlllJ..ID1Ze 
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). 
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g. Water level or water quality fluctuations 

See a. above for an applicable guideline. 

5. Dredging. Renoval of gravel frc:rn floodplains for construccion use 
or during placer mining for gold has resulted in :i.rrmediate and 
long-term loss of riparian shrubs and trees that provide food and 
cover for aquatic furbearers. Mining of vegetated gravel bars 
results in i..nlrediate habitat loss. In sare cases, additional loss 
over a period of years results from changes in river hydraulics 
and water levels that change patterns of pennanent or annual 
flooding or aufeis accumulation. 

a. Aquatic substrate materials, addition or removal 

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

b. Aquatic 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 from 
Joyce et al. 1980). 

(2) Specific guidelines. 

0 

0 

Minimize loss of habitat for muskrat and beaver as 
a result of gravel removal by dredging in such a 
way ~h~t ponded ~eas suitable for use by aquatic 
furbearers are forned (derived from Joyce 1980) • 

See statewide l-bose, Dredging, 6. a. , for other 
applicable guidelines. 

d. Vegetation damage/destruction due to hydraulic or theml 
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 
hmnans has attracted wolves and foxes to drilling carrps. 
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Attraction to artificial fcxxl source 

General guideline. Avoid attracting ......ulves 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) . 

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

Barriers to noverrent, physical and behavioral 

(1) General guideline. Avoid constructing predator-
directing or deterrent fences in carnivorous furbearer 
habitat, to avoid blocking the novemmts of those 
furbearers, unless lethal ~.reans of predator control 
......uuld 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 
~.reans of predator control to protect darestic livestock, 

-the following guidelines are applicable: 

0 

0 

0 

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 recomrended as an impenetrable 
barrier (Gates 1978) . In areas of lower predator 
density, a nine-wire fence 1. 7 m (5.6 ft) tall is 
crossed very seldcrn, and only a few coyotes can 
jurrp over a seven-wire fence 1. 3 m ( 4. 4 ft) tall 
(deCalesta 1983). In areas of low 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 srrooth wire to existing 
wire mesh darestic sheep fences or by using 
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0 

0 

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 pr~tor density where electric 
fences Cann.ot be used, minimize use of lethal neans 
of predator control by constructing coyote 
deterrent or directing fences of woven wire 
(deLorenzo 1977). 

9. 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 ~cts upon furbearers that result are the sane 
as those fran dredging: imrediate and long-tenn 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 renoval 

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

b. Aquatic vegetation, destruction or change in corrposi tion 

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

c. Terrain alteration or des~-uction 

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

d. Vegetation damage/destruction due to hydraulic or the:rrnal 
erosion or deposition, nechanical renoval, or material 
overlay 

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

e. Water level or water quality fluctuations 

See guidelines discussing alteration of river channels in 
Dredging, S.c. 
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10. 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 from 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 thennal 
erosion or deposition, mechanical removal, or material 
overlay 

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

11. Grazing. Grazing of darestic sheep, cattle, and horses and 
ra1.smg of poultry ccmronl y 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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siltation of watercourses does not occur (derived fran 
Yeager and Hill 1954) . 

b. Attraction to artificial food source 

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

(2) Specific guidelines. If domestic livestock ImlSt be 
grazed in carnivorous furbearer habitat, the following 
guidelines are applicable: 

0 

0 

0 

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 rronitored areas (Preston 1983b), by 
constructing a predator fence around such areas 
(derived fran dei.orenzo 1977), or by providing 
al temate 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). 

c. Vegetation damage/destruction due to grazing by damestic or 
intrcx:!uced 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 fran Yeager and Hill 
1954) 0 

d. Water level or water quality fluctuations 

See a. above for an appropriate guideline. 

12. 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 docurrented. Other i.Irpacts of 
human disturbance are attraction of wolves and foxes to handouts 
of focxi by national park visitors and conscruction workers in 
rerrote carrps, increased harvest by the same workers, and 
transmission of distemper from domestic dogs to wolves, resulting 
in death of the latter. 

a. Attraction to artificial focxi source 

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

b. Harassment, active or pa.ssi ve 

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

(2) Specific guidelines: 

0 

0 

0 

0 

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

Minimize harassment of 1 ynx 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 
abando:nrrent (Ballard et al. 1982) . If closer 
approaches must be made, remain at least 0. 8 km 
(2,624 ft) away from 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 ti.Ire as 
possible no earlier in the year than 4 June (in 
Interior Alaska) (Ballard et al. 1982). 

Minimize the arrount of intensive land developrent 
and frequent human presence in wolf habitat to 
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0 

0 

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 
IID.lS"C be harassed with gunfire co drive them away 
from construction carrps 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 harassrrent 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 harassrrent of fox by avoiding 
dens by a minimum of 150 m (492 ft) (derived from 
~ipson 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 
fur.bearers 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 Depa.rtirents 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 rerrote construction Cart'pS by educating workers and 
enforcing the applicable hunting ~d trapping 
regulations (derived from Milke 1977). 

d. Introduced wild or dorrestic species, competition with or 
disease transmission from 

General guideline. Avoid introducing dorrestic 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). 

13. 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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Harassment, active or passive 

General guideline. Avoid developing rrdneral processing 
facilities in wolf habitat to avoid passive harassment 
and loss of habitat use by wolves (derived fran Bangs et 
a;L. 1982). 

14. 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 fran Arner et al. 1975). 

15. 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 carrps or 
other areas where garbage is disposed of, by avoiding 
locating such areas in carnivorous furbearer habitat 
(derived fran Milke 1977) . 

(2) Specific guideline. Minimize attraction of carnivorous 
furbearers to remote construction carrps or dumps by 
immediately removing litter or garbage fran work sites, 
incinerating edible garbage, storing garbage prior to 
incineration in animal-proof containers, and fencing 
dl.lii'ps (Milke 1977). {'t,Tote: See Fencing, 8., for 
specific guidelines for fences.) 

16. 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 Htnnan disturbance, 12.a., and Solid waste disposal, 15., 
for appropriate guidelines. 
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b. Harassment, active or pa.ssi ve 

( 1) General guideline. Avoid constJ::ucting purrp stations or 
other centers of hum:m activity in rerrote areas of 
carnivorous furbearer habitat to avoid pass1.ve 
harassment frcm hum:m presence or the noise of machinery 
or active harassment by workers (derived fran Milke 
1977, Reynolds 1974). 

( 2) Specific guidelines: 

0 

0 

Minimize constJ::ucting gas pipeline compressor 
stations within 1.6 km (1 mi) of fox habitat, 
because foxes do not hunt within that distance frcm 
canpressor stations (derived frcm 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 nortality 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 frcm Peller 1963). 

e. Water level or water quality fluctuations 

See d. above for an applicable guideline. 

17. Transport of oil/gas/water - water. Aquatic furbearers have been 
coated with and poisoned by liquid petroleum spilled into 
waterbodies. 

a. Morbidity or nortality due to ingestion of or contact with 
petroleum, petroleum products, or other chemicals 

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

b. Water level or water quality fluctuations 

See Transport of oil/gas/water land, 16 .d., for an 
applicable guideline. 
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18. Transport of personnel/ equiprent/material - air. Wolves, foxes, 
and marten have been harassed by light aircraft flying over them 
or over their dens. 

Harassment, active or pass1ve 

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

(2) Specific guidelines: 

0 

0 

0 

0 

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

Minimize active harassrcent 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 renote Cartl>S by helicopter to 
force them to leave the site, by avoiding feeding 
the furbearers and by properly disposing of garbage 
(derived fran Milke 1977) • (Note: See Fencing, 
8., Human disturbance, 12.a.~d Solid waste 
disposal, 15. , for other applicable specific 
guidelines. ) 

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

19. Transport of personnel/equipirent/material - land. Terrestrial 
furbearers are harassed by the passage of vehicles on roads and 
are attracted to road kills and to handouts of food from 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. Attraction to artificial food source 

(1) General guideline. Avoid transporting :personnel, 
equiprrent, 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 fran 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 fran Tracy 
1977). 

b. Collision with vehicles or structures, or electrocution by 
:power lines 

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

c. Harassrrent, active or passive 

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

(2) Specific guidelines: 

0 

0 

0 

Minimize passive harassment of fox by siting roads 
used by several vehicles :per day at least 600 m 
(1,968 ft) fran fox habitat. If that is not 
possible, minimize passive harassment of fox by 
siting roads roore 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 roore than 200 m (656 ft) from 
lynx, "WOlf, or marten habitat (derived fran 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 fran 
Sopuck et al. 1979). 
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0 

0 

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/
equiprent/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 from Ruttan 
1974). 

20. Water regulation/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 arrount of errergent 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 htmt under ice or force muskrats to congregate in 
remaining lakes. Decreased summer flooding allows errergent 
aquatic plant communities to change into meadow or willow 
vegetation that is tmsuitable 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 bottom in winter, 
eliminating muskrat populations. 

a. Aquatic vegetation, destruction or change in composition 
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(1) General guideline. Avoid artificially changing water 
levels in areas of emergent aquatic vegetation in 
muskrat or beaver habitat (derived fran Sopuck et al. 
1979). (Note: It is recognized that naturally 
occurring water level fluctuations are often necessary 
for the establishlrent or maintenance of emergent aquatic 
vegetation. ) 

(2) Specific guidelines: 

0 

0 

If water levels must be artificially changed in 
areas of emergent aquatic vegetation, :m:uu.nu.ze 
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 fran Sopuck et al. 1979). 

If i.rrpoundrrents must be constructed, minimize the 
long-tenn loss of emergent aquatic vegetation by 
avoiding dra'Wdowns of the water so that such 
vegetation can become reestablished. If dra'Wdowns 
are essential, harvest beaver and muskrat before 
flooding the area (derived fran Baxter and Glaude 
1980, Sopuck et al. 1979). 

b. Parasitism and predation, increased susceptibility to 

General guideline. 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 fran Sopuck et al. 
1979) . 

c. Vegetation COITfOSition, .::!'lange to less preferred or useable 
species or successional stage 

General guideline. Avoid decreasing the amount of 
SUIII'Cer flooding that occurs along rivers, in order to 
avoid areas of emergent aquatic vegetation that provide 
food for muskrats being converted to rreadows or willow 
stands by plant succession in the absence of flooding 
(derived fran Sopuck et al. 1979, Vinogradov and 

Chernyavskoya 1976). 

d. 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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13. Moose 



Table 1. Impacts Associated With Each Activity· Moose 

I m p a c t s 

Aauatic substrate materials add or remove 
Aauatic veaetation destruction or chanae 
Attraction to artificial food source 
Barriers to movement chvsical and behavioral 
Collision with vehictes or structures 
Entanglement in fishing nets debris 
Entraoment in imooundments or excavations 
Harassment active or oassive 
Harvest chanae in level 
Introduced wild/domestic soecies comoe-t i t ion 
Morbiditv/mortalitv bv inaestion of oetrolelJll 
Parasitism/predation increased susceotibilitv 
Prev base alteration of 
Shock waves Cincrease in hvdrostatic l')ressurel 
Terrain alteration or destruction 
Vea. comoosition change to less (')referred 
Vea. damaae/destruction due to air IXlllution 
Veg. damage/destruction due to fire/oarasitism 
Vea. damaae/destruction due to arazina 
Veg. damage/destruction due to erosion 
Water level or water gualtty fluctuattons 

X · Documented impact (see text). 
? · Potential impact. 
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13. MOOSE - GUIDELINES 

This section consists of guidelines derived from references to doctnnented 
impacts that have been discussed in the canpanion volmre, 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 docmrented 
impacts have been located are included here. Table 1 is a quick index to 
the impacts and activities for which docmrentation has been located. The 
guidelines are organized by impact category under each activity. For a 
oamplete 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 rooose 
during the spring and early s'l.liiiDer? 

2. would the proposed activity affect use of calving areas by CCM 

rooose 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, 
especial! y those near closed-canopy forests and mature forests, 
both of which are used as winter range by rooose? 

4. Will the proposed activity affect large areas of aquatic and 
emergent vegetation used by rooose during the spring and s'l.liiiDer? 

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

B. Guidelines 

Citations after each guideline refer to annotated references in the 
oampanion impacts volmre. Where the te:rm "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 te:rm 
"derived fran, e.g.," indicates that only a few references were 
selected from a large number of references providing similar 
information. Citations without the two aforementioned te:rms 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 :rrention 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 ~.reasure that were nost 
protective of the wildlife species or its habitat use. 

1. Blasting. Two references documented move~.rents or displacemen~ of 
noose 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 noose habitat (e.g., winter range, 
calving areas, or mineral licks) to avoid displacing or 
disturbing noose (derived frcrn Bangs and Bailey 1982, 
Sopuck et al. 1979). (Note: See the life history 
section of the Alaska Habitat Management Guides for the 
t~s and locations of calving and concentration areas. ) 

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

2. Burning. Although burning of forested areas is usually beneficial 
to noose, sare i.rrpacts of burning on rroose have been docurrented 
under certain conditions. Fires kill sare noose or force them to 
rrove. Unifonn, large, corrplete burns create large open areas that 
rroose tend to avoid and eliminate patches of ma.ture forest 
necessary for shelter in mid to late winter. A delay of 5-10 yr 
occurs before significant quantities of noose browse are produced 
in burned areas, and repeated, deep, high terrperature burns retard 
su~cession 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 novement, physical and behavioral 

General guideline. Avoid burning areas where noose are 
calving, to avoid burning very young calves or forcing 
them to rrove (derived frcrn Davis and Franzma.nn 1979). 

b. Harvest, change in level 

(1) General guideline. Avoid large, unifonn, corrplete burns 
in areas of rroose habitat where moose populations could 
be subject to excessive hunting pressure unless 
restrictions on harvest are .irrple~.rented (derived fran 
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Davis and Franzmann 1979). (Note: The Alaska Board of 
Gaire is responsible for preparation of hunting 
regulations, and the depart:Irents 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 Tamm et al. 
1981). 

c. Terrain alteration or destruction 

General guideline. Avoid burning areas heavily used as 
winter rroose 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 ~or locations of 
winter range. ) Avoid repeated! y burning areas where 
fires would burn hot and deep, to avoid destroying the 
soil and retarding vegetation succession (both 
guidelines derived from Davis and Franzrnann 1979). 

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

General guideline. Avoid burning areas of rroose habitat 
under unusual! y dry conditions that would result in a 
large uniform burn in which no patches of mature forest 
would remain to provide midwinter cover for rroose 
(derived from 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. 

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

( 1) General guideline. Avoid application or placerrent of 
sodium salts (e.g., road de-icing salt or salt blocks) 
in areas oi ItOOse spring or sunmer range whenever salme 
pools or undissolved salt would be present during spring 
or summer (derived from Grenier 1973, Fraser and Thomas 
1982, Murie 1934). 

(2) Specific guidelines: 

0 

0 

0 

0 

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

Minimize attraction of ItOOse to saline roadside 
pools by draining the pools or by applying a cervid 
repellent to pools that cannot be othe:rwise treated 
(Fraser and Thomas 1982). · 

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

Only if no other ~thod is CCillpletely successful, 
minimize attraction of ItOOse to saline roadside 
pools by establishing artificial salt licks distant 
from the highway (Fraser and Thomas 1982) . 

b. Vegetation damage/destruction due to air polluticn or cor.tact 
with petroleum products or chemicals 

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

4. Clearing and tree harvest. Passive haras~t results in moose 
avoiding areas that are being logged. other impacts continue 
after harvest or clearing is canplete. Windrows of bulldozed 
timber block movements of moose. Harvest of ItOOse increases when 
access and visibility are improved. Renoval of productive shrub 
stands used as winter habitat decreases the food supply for ItOOse 
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during the critical winter period, and removal of closed-canopy 
forests over extensive areas eliminates the cover needed by rroose 
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 ieeding habiuat for m:::x:>se may develop in a 
few years. However, procedures for artificially enhancing rroose 
habitat in this way are not covered in the following guidelines 
because enhancerrent 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 m:wercent, physical and behavioral 

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

(2) Specific guideline. If timber and slash llUl.St be piled 
in long windrows, minimize blocking the m:wercents of 
rroose by bulldozing breaks through the windrows through 
which m:::x:>se can pass (derived from Sopuck et al. 1979). 

b. Harassrrent, active or passive 

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

(2) Specific guideline. Minimize passive harassment of 
noose during clea=ing o~ tree harvesting by working at a 
distance of at least 1-2 km ( 0 • 6-1. 25 rni) from rroose 
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 rroose habitat where rroose populations 
could be subject to excessive hunting pressure unless 
restrictions on harvest are irrplercented (derived from 
Preston 1983a). (Note: The Alaska Board of Garre is 
responsible for preparation of hunting regulations, and 
the depart:Irents of Public Safety and Fish and Garre are 
responsible for enforcercent.) 
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(2) Specific guideline. Minimize the potential for 
excessive hunting pressure after clearing land or 
harvesting trees by constructing no Irore roads than 
necessary and by closing the roads during the hunting 
season (derived from Tbmm et al. 1981). 

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

· (2) Specific guidelines: 

0 

0 

0 

0 

Minimize the inpact of renoving mature forest 
stands used by IroOse as cover by leaving 20-80% of 
the mature forest standing in logging areas 
(derived from Peek et al. 1976, Telfer 1974). 

Minimize the inpact of renoving mature forest 
stands used by IroOSe as cover by harvesting trees ' 
in a well-dispersed, heterogeneous pattern of cut 
blocks (Parker and 1-brton 1978) averaging about 
97.1 ha (240 acres) in size, ranging from about 24 
ha (60 acres) to about 130 ha (325 acres) (derived 
f=·:Jltl. Telfer 1974, Tonm et al. 1981). 

If the a~rount of mature forest in the area is 
limited or if harasSireilt to IroOse due to any cause 
is expected to be Iroderate or high, minimize the 
inpact of tree harvesting by limiting the maximum 
cut block size to about 40-50 ha (100-125 acres) 
(Parker and 1-brton 1978 and derived fran Tonm et 
al. 1981) • 

If any cut blocks must be made larger than about 
130 ha (325 acres) , minimize the loss of IroOse 
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 rn 
( 660 ft) apart in areas of low harassment (Telfer 
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0 

0 

0 

0 

0 

0 

1974) or 121-161 m (397-528 ft) apart in areas of 
moderate or high harassment (Tarnm et al. 1981). 

Minimize the clearing or logging of large areas in 
which the distance from cover and the presence of 
deep drifted snow limit the use of the central 
portions of the cleared areas by m:x:>se 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 (Tamm et al. 1981) • 

Minimize the impact of rem:::.>val of mature coniferous 
forest stands that intercept snow and provide m:x:>se 
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 rem:::.>ving mature forest 
stands used by m:x:>se 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 (Tarnm et al. 1981) and 221-402 m 
(725-1,320 ft) wide in other areas (derived from 

Tamm et al. 1981) . 

Minimize the impact of clearing on m:x:>se 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 m:x:>se can remain in cover 
when :rroving frcm cr..e forested block to anot..~er 
(Preston 1983a) . 

Minimize the impact of rem:::.>ving mature forest 
stands used by m:x:>se 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) 0 

Minimize the impact of clearing and tree harvest on 
shrubs used as browse by m:x:>se by not scarifying 
areas from which trees have been harvested where 
shrubs or their root systems are present (derived 
from Sopuck et al. 1979). 

13-9 



0 

0 

0 

Minimize the i.Irpact 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 
ft 2 /acres) (derived from ·relfer 1974) and by 
retaining adjacent, uncut blocks as in the case of 
clear-cut areas (Crete 1976) • 

Minimize the harassrcent 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 
Tamm 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 sc::rre 
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) General guideline. Avoid clearing or tree harvest of 
old-growth coastal conifemus forests around and ~Ni t}"li.r_ 
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). 

(2) Specific guidelines. If old-growth coastal coniferous 
forests that provide moose habitat must be harvested, 

o minimize loss of mid-to-late-winter moose habitat 
by avoiding harvest of river terrace forests and 
high-volture forests at lower elevations (Doerr in 
press, Doerr 1983); 
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0 

0 

0 

0 

0 

nuru.nu.ze loss of cover adjacent to high-density 
rroose 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 rroose 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 rroose winter habitat needs 
(Doerr in press) ; 

minimize loss of the overall quality of rroose 
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 years 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 rroose 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 ti.ne period in which second-growth 
forests prcduce no browse and are unuseable by 
rroose 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 thennal 
erosion or deposition, nechanical rercoval, or material 
overlay 

(1) General guideline. Avoid clearing marsh or willow 
habitats used by rroose for winter browse, and avoid tree 
harvest in adjacent forests that provide cover for rroose 
during periods of deep snow, especial! y when the 
resulting land use would not allow revegetation to occur 
(derived fran Klebesadel and Restad 1981, Sopuck et al. 
1979). 
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(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 rroose use of that area will not apply. 

5. Draining. Draining of marsh and shallow lake areas for 
agriculture has destroyed aquatic vegetation types in which rroose 
prefer to feed in spring and s'UIIIIer and which provide an i.IrpJrtant 
source of sodium in June. Draining and clearing of willow stands 
has destroyed an i.IrpJrtant forage type used by rroose in late 
S'UIIIIer and in winter. Successional willow and aspen stands colon
izing drained marshes may provide winter browse for several years, 
but the vegetation matures and becares unuseable by rroose if the 
area remains dry. Drainage ditches can act as barriers to free 
novem:mt of rroose, and willows growing along ditches attract rroose 
to hazardous areas such as roadsides. 

a. Attraction to artificial food source 

General guideline. To prevent rroose fran 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 i.rmediate surrounding natural vegetation (derived 
from Sopuck et al. 1979, Tracy 1977). 

b. Barriers to novemmt, physical and behavioral 

General guideline. Avoid digging large drainage ditches 
that ~uld block the IIOVerrents of rroose through areas of 
high-quality rroose habitat (e.g., intensive spring and 
s'UIIIIer feeding areas, calving areas, winter range, or 
migration areas) , to enable rroose to use i.IrpJrtant 
habitat areas unifonnly (derived from Phillips et al. 
1973). 

c. Vegetation carq;:x?Si tion, 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 rroose during s'UIIIIer or winter (derived fran 
Phillips et al. 1973, Sonerville 1965, Sopuck et al. 
1979). 

(2) Specific guideline. Minimize the loss of rroose 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 develo:prent and by rejuvenating 
such stands before they mature (Phillips et al. 1973). 
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d. Vegetation damage/destruction due to hydraulic or thermal 
erosion or deposition, mechanical renoval, or material 
overlay 

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

6. Dredging. Renoval of gravel from floodplains for construction use 
or during placer mining for gold has resulted in inmediate and 
long-term impacts on riparian shrub vegetation that provides the 
only winter browse for :rroose in arctic areas and is also irclfx::>rtant 
in subarctic areas. Mining of vegetated· gravel bars results in 
immediate habitat loss. In same cases, revegetation occurs, but 
changes in river hydraulics and water levels resulting from gravel 
renoval in or adjacent to active channels have been shown to 
result in long-term :rroose 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 :rroose (derived from Joyce 1980, Joyce 
et al. 1980, Kertel 1984). 

(2) Specific guidelines: 

0 

0 

0 

0 

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

Minimize ~lteration 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 quanti ties 
of gravel are required (less than 50,000 m3 [65,350 
yd3)) (Joyce 1980). 

Minimize destruction of active floodplains of small 
rivers when large quanti ties of gravel are required 
(nore than 50, 000 m3 [ 65, 350 yd 3] ) by selecting 
terrace locations on the inactive side of the 
floodplain and mining by pit excavation or by 
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selecting large rivers containing sufficient gravel 
in unvegetated areas (Joyce 1980). 

Minimize the destruction of floodplain habitat 
useful to noose when pit mining gravel by designing 
pits with high shoreline and water depth diversity 
and providing islands, so that aquatic plants 
useful to noose in s'UITIIer can grCM (derived fran 
Joyce 1980). 

If vegetated areas must be dredged, IIlJJllliil.ze 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 m:::>re than one grCMing season and the 
vegetative materials and root stocks have died 
(Joyce 1980, and derived fran Kertel 1984). 

b. Vegetation corrq;x?sition, change to less preferred or useable 
species or successional stage 

See a. above for applicable guidelines. 

c. Vegetation damage/destruction due to hydraulic or thenna.l 
erosion or de:e:>si tion, rrechanical renoval, or material 
overlay 

See a. above for applicable gci.deli.:nes. 

d. Water level or water quality fluctuations 

See a. above for applicable guidelines. 

7. Drilling. Human activity associated with drilling for oil and gas 
has been shCMll to disturb noose, and access improverrents have 
resulted in increased harvest. MJst of the impacts are due to the 
developrent of roads rather than to drilling itself. 

a. Harassrrent, active or passive 

(1) General guideline. Avoid drilling for oil or gas in 
areas of important noose habitat (e.g., calving areas, 
mineral licks, areas of aquatic vegetation, or winter 
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range) (derived fran Sonerville 1965). (Note: See the 
life history and distribution and abundance sections of 
the Alaska Habitat Managenent Guides for locations and 
ti.rres of use of such areas.) 

(2) S:pecific guideline. If drilling is done in areas of 
important noose habitat, rru.ru..nu.ze harassrcent by 
constructing the minimum necessary road network and by 
closing roads after operations are ccrrpleted (derived 
from Tb.rnm et al. 1981). 

b. Harvest, change in level 

( 1) General guideline. Avoid developing a road network 
during drilling in areas of noose habitat where noose 
populations could be subject to excessive hunting 
pressure unless restrictions on harvest are implemented 
(derived fran Grauvogel 1984, Lynch 1973) • (Note: The 

Alaska Board of Gane is responsible for preparation of 
hunting regulations, and the Departments of Public 
Safety and Fish and Gane are responsible for 
enforcement •. ) 

(2) S:pecific guideline. Minimize the potential for 
excessive harvest pressure after a road network is 
develo:ped by closing drilling roads after exploration or 
production and rehabilitation are ccrrplete (derived from 
TOrnm et al. 1981). 

8. Fencing. Barbed wire livestock fences have entangled and killed 
noose. High-tensile srrooth-wire electric fences and barbed wire 
fences have blocked noose rroverrents. 

a. Barriers to rrovement, physical and behavioral 

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

(2) Specific guidelines. If fences that block noose 
rrovement Irust be built, e.g. , to prevent noose fran 
consuming crops or to direct noose to highway crossing 
structures, the following guidelines are applicable: 

0 Minimize the likelihood that a :pennanent fence will 
not successfully block noose rrovement by 
implementing the following: 1) construct a fence 
before crops becorre palatable, 2) make the fence 
highly visible to noose 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 
srcooth high-tensile wire 1. 8 m (6 ft) or rrore in 
heighr. 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 noose that attempt to cross it, minimize 
unnecessary expense by following the first two 
reccmnendations above, then stringing a single 
srcooth, charged wire 55 em (22 in) above the ground 
and hanging altnninum foil flags baited with an 
attractant such as peanut butter or com oil on the 
wire to induce noose to touch the wire and recieve 
a strong shock (Kinsey 1976). 

See the guidelines for Sitka black-tailed deer, 
Fencing, 5.a., for other fence designs that could 
be made taller and stronger to block noose 
rrovenents. 

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

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

9. Filling and pile-su:pported structures (aquatic). l:'illing is often 
associated with dredging of gravel fran floodplains, for 
construction of access roads, or for stockpiling of gravel or 
tailings. Doctlnented impacts to noose are the sane as those fran 
dredging: destruction of vegetation 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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b. Vegetation damage/ destruction due to hydraulic or thenna.l 
erosion or disposition, rrechanical renoval, or material 
overlay 

See Dredging, 6.a., £or appropriate guidel~~es. 

c. Water level or water quality fluctuations 

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

10. 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 m::x:>se, grading and plowing 
also cause impacts. Shrub stands naturally revegetating mined 
areas have attracted m::x:>se, as have vegetable gardens. Such m::x:>se 
have became nu1sances. Roads and deep ditches for laying 
pipelines ~ve blocked novement of m::x:>se. Moose have avoided 
areas of active road construction and agricultural land in 
production because of disturbance. Placing lands into 
agricultural production has resulted in increased harvest of m::x:>se 
because of the :i.Irproved access and visibility created by such 
agricultural developrent. Moose browse and surcrrer forage have 
been greatly reduced or eliminated on active fanns, in mined areas 
revegetated to grasses, or where natural revegetation such areas 
of tailings is very slow, and in areas previously fanred on which 
willow regrowth has reached the mature stage. 

a. Attraction to artificial food source 

( 1) General guideline. In areas of m::x:>se habitat, avoid 
growing vegetable gardens or other crops that are 
palatable to m::x:>se (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 m::x:>se will be attracted to the new stands 
(derived from Chatelain 1951, Elliott 1983) . 

(2) Specific guideline. Minimize attracting m::x:>se 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 m::x:>se. ) 
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b. Barriers to noverrent, physical and behavioral 

( 1) General guideline. Avoid grading roads or digging deep, 
long ditches (e.g., for buried large-dianeter pipelines) 
in rroose habitat (derived fran Phill.ips et al. 1973, 
Sopuck and Vernarn 1984, Van Ballenberge 1978) • 

(2) Specific guidelines: 

0 

0 

Minimize blocking rroose noverrents during 
construction of buried pipelines by timing 
construction activities to avoid migration periods 
and by restricting the maximum length of deep 
(e.g., 3 rn [10 ft]) ditches or of large dianeter 
(e.g., 1.2 rn [4 ft]) pipe sections lying on the 
ground to 0.8 krn (0.5 mi) (Sopuck and Vernarn 1984, 
Van Ballenberghe 1978). 

Minimize the time period during which de~p ditches 
or pipe on the ground block :rroose noverrents by 
removing the blockage by burying or elevating the 
pipe as soon as possible (Van Ballenberghe 1978) • 

c. Harassment, active or passive 

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

(2) Specific guideline. Minimize passive harassment of 
:rroose fran plowing by working a rnini.mum of 1. 5 krn (0. 94 
rni) from rroose and by cultivating no more than 30% of 
the land in an area used by :rroose (derived from Mytton 
and Keith 1981). 

d. Harvest, change in level 

( 1) General guideline. Avoid grading roads and plowing land 
in areas of :rroose habitat where :rroose populations could 
be subject to excessive hunting pressure unless 
restrictions on harvest are implerrented (derived fran 
Bergerud et al. 1968, Lynch 1973, Preston 1983a) • 
(Note: The Alaska Board of Gane is responsible for 
preparation of hunting regulations, and the depart:rcents 
of Public Safety and Fish and Game are responsible for 
enforcerrent. ) 

(2) Specific guideline. Minimize the potential for 
excessive hunting pressure after grading roads or 

13-18 



plowing land by closing any roads built for a specific 
job after that job is CCJIPleted (derived from Tcmn et 
al. 1981). 

e. Vegetat:ion canposition, change to less preferred or useable 
species or successional stage 

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

(2) Specific guidelines: 

0 

0 

0 

Minimize loss of m:x.>se habitat in revegetated mined 
areas by avoiding reseeding to grasses and by 
reseeding or replanting native shrubs instead 
(Elliott 1983, Kertel 1984). 

Minimize the ~ct 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 m:x.>se habitat in agricultural 
areas by allowing abandoned fields to revegetate to 
willows and by rejuvenating such willow stands when 
they becare mature (derived from Phillips et al. 
1973, Somerville 1965, Sopuck et al. 1979). 

f. Vegetation damage/ destruction due to hydraulic or the:rma.l 
erosion or deposition, mechanical removal, or material 
overlay 

(1) General guideline. Avoid grading or plowing in areas of 
m:x.>se winter range and in other habitat areas i.I:rp)rtant 
to m:x.>se (derived from EPA 1982, Mytton and Keith 1981, 
Somerville 1965). 

(2) Specific guidelines: 

0 Minimize the ~ct of large fanns, which provide 
very little m:x.>se habitat unless abandoned for 
several years, by retaining forested corridors a 
minimum of 100 rn (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 ~ct of fanns include 
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0 

0 

0 

0 

0 

retaining undisturbed riparian shrub vegetation, 
minimizing establishnent of fanns in valley 
bot tans, allowing abandoned farms and roads to 
revegetate to willows, and on abandoned fanns reha
bilitating browse that J:-.10.s grc-..m beyond the reach 
of moose (derived from Klebesadel and Restad 1981, 
Leopold and Darling 1953, Sorrerville 1965). 

Minimize the impact of fanning by converting no 
nore than 30% of the land in an area of moose 
habitat into fanns (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 :rm.rung 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 develq::.ment on winter 
moose habitat by reserving continuous areas of 
riparian shrub vegetation connected to undisturbed 
habitat away from intensive ~velo)?l"l'ent (derived 
from EPA 1982). , 

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

11. Grazing. One type of impact to moose has been docurrented as 
resulting from grazing. Grazing of cattle in riparian areas has 
damaged shrubs that provide winter browse for moose. 

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

( 1) General guideline. 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). 

(2) Specific guideline. If cattle must be grazed in moose 
winter habitats minimize damage to riparian shrub stands 
by using low stocking levels and limiting the length of 
tirre 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 rroverrents of nor entangle noose, or by 
grazing sheep controlled by herding instead of cattle 
(Holechek et al. 1982). 

b. Vegetation damage/destruction due to grazing ~Y dcrnestic or 
introduced animals 

See a. al:x:>ve for appropriate guidelines. 

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

a. Harassment, active or passive 

( 1) General guideline. Avoid human disturbance in noose 
habitat, particularly in winter range and in calving 
areas, whenever noose are present. Avoid harassing or 
approaching noose, in particular cows with calves 
(derived from Doerr 1983, Geist 1971a, Murie 1934). 

(2) Specific guidelines: 

0 Except when hunting, :rtlllUlrUZe approaching bulls in 
velvet and cows with calves at heel within 60 m 
(200 ft) and noose at other life stages within 
30-50 m (100-150 ft) , even if approaching 
habituated noose slowly and quietly (derived from 
Altmann 1958, McMillan 1954). Minimize approaching 
nonhabituated noose within 200-300 m (650-1,000 ft) 
(derived from I.eResche 1966, McMillan 1944, Tracy 
1977) or within 700 m (2,296 ft) in open tundra 
(derived fran Mould 1977) • 
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0 

0 

0 

0 

0 

0 

0 

0 

Except when hunting, minimize talking within 366 rn 
(1, 200 ft) of m:x:>se across water or in other 
habitats where sound carries well (derived fran 
Cobus 1972)o 

Except when hunting, minimize making sharp, loud 
noises within 457-549 rn (1,500-1,800 ft) of m:x:>se 
(derived fran Geist 1963)o 

Except when hunting, minimize approaching m:x:>se in 
open terrain (derived fran Altmann 1958) or in 
water (derived fran McMillan 1954) o 

Except when hunting, minimize approaching m:x:>se at 
times other than dusk and dawn, and avoid 
approaching even habituated m:x:>se of both sexes 
within 90 rn (300 ft) during a bull or CCM m:x:>se 
hunting season (derived from Altmann 1958)o 

Minimize passive harassment of :rroose by 
establishing cross-country skiing trails or areas 
for other public or private activities producing 
low noise levels at least 500 rn (1,600 ft) fran 
:rroose winter range, and minimize locating such 
areas in open terrain (derived from Ferguson and 
Keith 1982) o 

Minimize passive harassment of :rroose by locating 
public or private areas for winter and early spring 
(through May) recreation, including cabins and/or 

:rrotorized vehicle use, when high or rroderate levels 
of use are anticipated, at least 1.2 krn (Oo6-1.25 
rni) fran winter :rroose range and calving areas 
(derived from Hancock 1976) o 

Except when hunting, minimize passive harassment of 
:rroose by avoiding nonrepeti ti ve tasks involving 
humans on foot within 1. 5-2 krn (1-1. 25 rni) of m:x:>se 
(derived fran Hancock 1976, Mytton and Keith 1981) o 
If this distance cannot be maintained, minimize 
harassment by VA:>rking in cover rather than in open 
areas and at a :mini.rrrurn of 100 rn (328 ft) from 
habituated m:x:>se in winter (derived fran Bangs and 
Bailey 1982, Mould 1977) o 

Minimize passive harassment by locating develop
IrEI1ts away from riparian vegetation utilized by 
:rroose, particularly winter range (Grauvogel 1984 
and derived from EPA 1982)o 
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0 Minimize the effects of developrents and associated 
noise by visually screening the developments from 
moose habitat (derived from McMillan 1954). 

b. Parasi~ism and predation, increased susceptibility to 

General guideline. Avoid allowing dorcestic dogs to nm 
free in areas where moose calve or feed during spring 
and early s'l.llllrer, because dogs can kill moose calves 
(derived from Bangs et al. 1982) • 

13. Transport of oil/gas/water - land. Pipelines have been docum:mted 
to block noverrents 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 (RCMs), avoid 
allowing cleared ROWs to revegetate to shrub stands in 
areas where shrub stands do not occur adjacent to RCMs 
(derived from Brusnyk and Lunseth 1985) • 

b. Barriers to noverrent, physical and behavioral 

(1) General guideline. To maintain freedom of novement for 
moose, avoid transporting oil, gas, or water by pipeline 
through moose habitat (derived from Eide and Miller 
1979, Sopuck et al. 1979). 

12) Specific guidelines: 

0 

0 

0 

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 nornnigratory periods 
(Sopuck and Vernam 1984). 

Minimize blocking moose noverrent by maintaining 
installed pipe clearances from the ground at a 
rninllnum 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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c. Harvest, change in level 

See Transport of personnel/equitxrent/material - land, 
15.f., for applicable guidelines. 

14. Transport of personnel/equiprent/material - air. This activity 
has been docurrented to result in a single impact to 1000se, 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-sl.liiirer 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 197lb, I.eResche 1966, Rausch 1958, USDI 
1976a). 

(2) Specific guidelines: 

0 

0 

0 

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 rroose 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) • 

15. Transport of personnel/equiprent/material - land. This activity 
has resulted in several docurrented impacts on moose, the most 
severe of which is collision with trains and with highway 
vehicles. The use of salt to de-ice highways 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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IOCX)Se and also traps them between the snow benns, 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 harassrrent of IOCX)se. New land transportation 
corridors have caused increased access by humans and resulted in 
increased harvest. 

a. Attraction to artificial food source 

See Chemical application, 3.a., and to Draining, 5,a., 
for appropriate guidelines. 

b. Barriers to novenent, physical and behavioral 

(1) General guidelines. Avoid developing roads or railroads 
in IOCX)se habitat, because they interfere with novenent 
of IOCX)Se. When roads or railroads are plowed in winter, 
the resulting snow benns increase the barrier severity 
(derived from Phillips et al. 1973, Rausch 1958). 

(2) Specific guidelines: 

0 

0 

0 

If roads or railroads in winter noose habitat must 
be cleared, minimize blocking novenent of noose by 
plowing breaks through the benns, building 
overpasses, or using other neans to maintain travel 
by IOCX)Se across the corridor (derived from Sopuck 
et al. 1979) • 

Minimize leading nore noose onto cleared roads by 
not plowing breaks that connect to noose trails, 
other roads, or man-made trails used by noose 
(derived from Rausch 1958). 

See c. above for ~~idelines to minimize collisions 
between vehicles and noose. 

c. Collision with vehicles or structures, or electrocution by 
eerlines 

( 1) General guideline. Avoid developing roads or railroads 
in noose habitat, especial! y if they are to be used in 
winter, because IOCX)Se are killed or injured by 
collisions (derived from ADF&G 1983, Bangs et al. 1982, 
Child 1983, Rausch 1965, Tracy 1977). 

(2) Specific guidelines: 
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0 

0 

0 

0 

0 

0 

0 

See Chemical application, 3.a., for specific 
guidelines appropriate to reducing collisions with 
moose attracted by salt used to de-ice roads. 

Minimize collisions of trains with moose by 
determining areas in which moose are concentrated 
near tracks by aerial surveys and re:ports of 
trai.nrcen, then issuing temporary orders to reduce 
the speed of trains to less than 48 kph (30 mph) 
through concentration areas (Anonyrrous 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 u:pon s:potting a moose (Anonyrrous 1985b). 

Minimize collisions of trains with moose by 
clearing winter feeding yards away fran 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 (Anonyrrous 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 liroi ts 
(derived from Grenier 1973, Sopuck et al. 1979). 

See d. below for a specific guideline appropriate 
to minimizing mJverrent of moose from roads onto 
railroads in winter. 

d. Entrapte11t in impoundments or excavations 

(1) See b. above for an appropriate guideline. 
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(2) S:pecific guidelines: 

0 

0 

Tb minimize movement of moose onto railroad tracks 
plowed free of snow and subsequent entraprrent, 
coLstruct moose ;uarcs across trails and roads that 
intersect the railroad (Rausch 1958). 

See b. al:x:>ve for other applicable specific 
guidelines. 

e. Harassnent, active or passive 

(1) 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). 

(2) S:pecific guidelines: 

0 

0 

0 

0 

Minimize the effects of transport by land, 
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 m.inimlm (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) fran 
late winter through the calving :period in May 
(derived fran Hancock 1976) • 

Minimize the effects of transport by land on moose 
stli'Cirer range by avoiding stli'Cirer 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 fran Cobus 1972, 
McMillan 1954, Sopuck et al. 1979, Tracy 1977). 

Minimize harassnent 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 (Tamm et al. 1981) . 

13-27 



f. Harvest, change in level 

(1) General guideline. Avoid developing new land 
transportation corridors into areas of m:x>se habitat 
where m:x>se 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 m:x>se population could be 
altered, unless restrictions on harvest are implemented 
(derived fran Bergerud et al. 1968, Grauvogel 1984, 
Klein 1979, ~ley 1976) • (Note: The Alaska Board of 
Game is responsible for preparation of hunting 
regulations, and the Depa.rt:rrents of Public Safety and 
Fish and Game are responsible for enforcement.) 

(2) Specific guidelines: 

0 

0 

Miniffiize the potential for excessive hunting 
pressure after developing new transportation 
corridors by closing any roads built for specific 
jobs after the jobs are canpleted (derived from 
Tamm et al. 1981). 

See e. above for specific guidelines applicable to 
routing of new roads •. 

16. Trans:port of personnel/equi];xrent/material water. Boats 
travelling through m:x>se habitat have caused passive harassment. 
The increased harvest of m:x>se as a result of the development of 
rivers as transportation corridors has possibly affected the 
migratory patterns of m:x>se. Use of frozen rivers as 
transportation corridors is covered under Transport of 
personnel/equipment/material - land. 

a. Harassment, active or passive 

(1) General guideline. Tb avoid passive harassment of 
m:x>se, avoid using rivers that flow through important 
m:x>se habitat areas (e.g., calving areas) as corridors 
for noderate or high use levels of water transportation 
(derived from EPA 1982, Grauvogel 1984, Hancock 1976). 

(2) Specific guideline. If rivers that flow through 
important m:x>se habitat must be used for transport, 
minimize harassment of m:x>se by avoiding rrediurn and high 
levels of water transport use within 1-2 km (0.6-1.25 
mi) of m:x>se calving areas during the calving season 
(derived from Hancock 1976). 
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b. Harvest, change in level 

See Transport of personnel/equi:prent/material - land, 
15.f., for applicable guidelines. 

17. Water regulation/withdrawal/irrigation. Impoun~nt of subarctic 
and arctic rivers for hydroelectric power has eliminated the 
spring flood and alluvial deposition responsible for maintaining 
successional stands of willow shrubs that m::x:>se browse upon in 
winter. Decreased water levels below dams also allow plant 
succession on alluvial bars to proceed more rapidly from willows 
to spruce forests, which provide little winter browse for m::x:>se. 

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

( 1) General guideline. Avoid impounding rivers that flow 
through m::x:>se habitat, either upriver of or within the 
m::x:>se habitat areas (derived fran Gill 1973, Vinogradov 
and Chernyavskoya 1976). 

( 2) Specific guidelines: 

0 

0 

If rivers that flow through m::x:>se habitat must be 
impounded, miru.nu.ze the downriver vegetation 
changes by duplicating the natural flow regime as 
closely as possible rather than impounding a 
maximum amount of spring runoff (Gill 1973) • 

If rivers that flow through m::x:>se habitat must be 
impounded, minimize downriver vegetation changes by 
avoiding impounding such rivers for diversion, 
because maintenance of near-natural flows and 
habitats would be impossible (Gill 1973) . 

b. Water level or water quality fluctuations 

See a. above for applicable guidelines. 
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14. Sitka Black-tailed Deer 



Table 1. Impacts Associated With Each Activity· Blacktailed deer 

.... 

I m p a c t s 

Aquatic substrate materials add or remove 
Aauatic veqetation destruction or chanae 
Attraction to artificial food source 
Barriers to movement chvsical and behavioral 
Collision wi~h vehicles or str•.Jctures 
Entanqlement in fishina nets debris 
Entracment in imooundments or excavations 
Harassment active or passive 
Harvest chanqe in level 
Introduced wild/domestic species comoetition 
Morbiditv/mortalitv bv inaestion of oetrolellll 
Parasitism/oredation increased susceotibilitv 
Prev base alteration of 
Shock waves lincrease in hvdrostatic oressure\ 
Terrain alteration or destruction 
Veq. comoosition chanae to less oreferred 
Veg. damaqe/destruction due to air oollution 
Vea. damaae/destruction due to fire/parasitism 
Veq. damaqe/destruction due to arazina 
Veg. damage/destruction due to erosion 
Water level or water gual1ty fluctuations 

X • Docllllented impact (see text). 
? · Potential impact. 
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14. SITKA BlACK-TAILED DEER 

This section consists of guidelines derived from references to documented 
impacts that have been discussed in the canpanion volmne, 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 docmnented 
impacts have been located are included here. Table 1 is a quick index to 
the impacts and activities for which docmnentation has been located. The 
guidelines are organized by impact cagegory under each activity. For a 
complete list of activities and impact categories, see appendices E and F, 
respectively. 

A. Species-related Considerations 

1. Would the proposed activity damage stands of high-volmne 
old-growth spruce-hemlock coastal forest that provide essential 
limited winter range for Sitka black-tailed deer or affect use of 
such forests by deer? 

2. Would the proposed activity damage other stands of old-growth 
spruce-hemlock providing winter range during rroderate winters? 

3. How can the proposed activity be carried out so as to minimize 
impacts to beach-fringe climax Sitka spruce forests and to 
associated intertidal zones where deer feed during extended 
periods of deep snow? 

4. Will the proposed activity affect large areas of alpine or 
avalanche path habitat utilized by deer during summer or affect 
migration of deer to and fran alpine areas? 

B. Guidelines 

Citations after each guideline refer to annotated references in the 
canpanion impacts volurre. 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 fran, 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 sane 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 
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elevations, species flight distances, obstruction heights, percentage 
of forests cover), we selected the units of measure that were :rrost 
protective of the wildlife species or its habitat use. 

1. Blasting. Blasting at a mine located in a deer rru.gration area 
resulted in passive harassment of deer and delayed the arrival of 
deer at their winter range. 

Harassment, active or passive 

General guideline. Avoid production-level blasting 
(e.g., for mining) in areas of i.rrportant deer habitat 
(e.g., winter range, migration corridors) when deer are 
present, to avoid delaying migrations or displacing deer 
from i.rrportant habitat (derived from Kvale 1980) . 
(Note: See the life history section of the Alaska 
Habitat Management Guide - Southcentral Region for the 
t.ilnes of use and locations of i.rrportant habitat areas in 
coastal forests of Southcentral Alaska. ) 

2. Channelizing waterways. Channelizing waterways increases htnnan 
access to deer habitat and increases harvest of deer. 

Harvest, change in level 

General guideline. Avoid channelizing waterways in 
areas of deer habitat where improved access could result 
in excessive hunting pressure unless restrictions on 
harvest are implemented (derived fran Simpson et al. 
1982). (Note: The Alaska Board of Game is res!;X)nsible 
for preparation of hunting regulations, and the 
Departments of Public Safety and Fish and Game are 
res!;X)nsible for enforcement.) 

Che.'!lical application. The use of chemicals in horticulture and in 
forests has damaged deer forage plants or made them distasteful to 
deer, directly J;X)isoned deer, and altered growth of vegetation in 
which deer browse. Spraying regenerating conifer stands with 
herbicides to decrease canpetition between shrubs and conifers 
decreases deer forage, and deer have been J;X)isoned by eating crops 
sprayed with insecticides. Spraying tree or shrub crops with 
repellent chemicals makes them unpalatable to deer. Fertilization 
of shrub or tree crops or regenerating forests makes browse more 
palatable and attracts deer but in forests hastens canopy closure 
and loss of browse plants. 

a. Attraction to artificial food source 

(1) General guideline. Avoid applying fertilizer to 
regenerating stands of conifers or other tree or shrub 
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crops in deer habitat unless alternate browse is readily 
available because deer are attracted to the highly 
palatable fertilized browse plants (derived fran Taber 
and Hanley 1979). 

(2) Specific guideline. If fertilizer nR.lSt by applied and 
alternate browse is not available, minimize attraction 
of deer to the desired crop by growing a less valuable 
"lure crop" so that deer control neasures that "WOuld 
cause more severe impacts on deer will not be necessary 
(Taber and Hanley 1979) • (Note: See d. below and 
Fencing, S.a., for guidelines applicable to other deer 
control neasures.) 

b. MJrbidity or mortality due to ingestion of or contact with 
petroleum, petroleum products, or other chemicals 

General guideline. Avoid applying insecticides or other 
chemicals (e.g., arsenic crnp:mnds) that can poison deer 
to crops that are palatable to deer and that are gro.vn 
in deer habitat, especially if natural browse is not 
abundant (derived from case and Murphy 1962). 

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

General guideline. Avoid fertilizing regenerating 
stands of conifers that have a shrub understory in areas 
of deer habitat where browse may be limited, in order to 
avoid hastening canopy closure and loss of browsable 
shrubs (derived from Taber and Hanley 1979). 

d. Vegetation damage/destruction due to air pollution or contact 
with petroleum products or chemicals 

(1) General guideline. Avoid applying chemicals that kill 
or damage 'WOody browse plants or that make them 
unpalatable (e.g., herbicides or deer repellents) in 
areas where the availability of deer browse may be 
limited (e.g. , in deer winter range) (derived fran, 
e.g., Beasan and Scifres 1977, caslick and Decker 1978, 
Hill 1977?). (Note: See the life history and 
distribution sections of the Alaska Habitat Managenent 
Guide - Southcentral Region for areas of important 
winter habitat in that region.) 

(2) Specific guidelines: 

0 If herbicides nR.lSt be applied (e.g., to 
regenerating conifer stands in which shrubs are 
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0 

inhibiting tree growth) , llUill.I1U.ze loss of deer 
browse by avoiding herbicide use in areas where 
alternative browse is not available (derived fran 
Beascm and Scifres 1977, Merriam 1971, Taber and 
3anley 1979). 

If deer repellent chemicals IlUlst be applied, 
llUill.I1U.Ze the likelihood that the repellents will 
fail and that other deer control measures with rrore 
severe impacts will have to be used by irrplerrenting 
the following measures: use repellents only in 
areas where deer use is light or rroderate and where 
alternate browse is available; apply repellents 
during the donna.nt season so that deer will not 
browse on untreated new growth; apply repellents 
thorough! y and repeat treat::ments at the recc:mrended 
intervals; and use odorant bags to protect small 
areas or individual woody plants from browsing 
(caslick and Decker 1978, McAninch et al. 1983, 

Wingard and Pal.ner 1982). (Note: See Fencing, 
5. a. , for guidelines applicable to other deer 
control measures. ) 

5. Clearing and tree harvest. While trees are being harvested or 
land is being cleared, deer have been subjected to passive 
harassnent resulting in abandollit'el1t of habitat and changes in 
activity patterns. After harvest or clearing are complete, 
several other impacts continue for years or decades. Deer have 
been attracted to revegetating roadsides and then killed by 
collisions with highway vehicles. logging slash has prevented 
deer from crossing or feeding in clear-cuts in summer or winter. 
Snow acCUim.llation is IlUlCh greater in clear-cuts than in mature 
forests, preventing deer from utilizing or crossing clear-cuts 
under conditions of heavy snow acCUim.llation. Clear-cutting of 
old-growth forests has destroyed essential winter habitat and 
decreased deer populations by 50 to 75%. Wolf predation has 
increased on deer that have been forced to congregate in "islands" 
of old-growth forest reserved in areas that have been clear-cut. 
Although recent clear-cuts produce browse that is available during 
the summer, when deer are not li.mi ted by the arrount of browse, 
after 15 to 30 yr the regenerating conifers fonn a dense, closed 
canopy that prevents browse growth for the next 150 to 200 yr or 
rrore. Precarmercial thinning has been recorrm:mded to prolong the 
period of browse production, but the technique has not been tested 
and is not expected to be successful for rrore than a few years. 

a. Attraction to artificial food source 

General guideline. To prevent deer from being attracted 
to roadsides where they may be killed by collisions, 
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avoid clearing wide areas along roadsides in deer 
habitat, or avoid allowing such clearings to revegetate 
to shrubs that provide browse for deer (derived fran 
Millar 1983, Sopuck et al. 1979). 

b. Barriers to noverrent, physical and behavioral 

(1) General guideline. Avoid clear-cutting areas in 
old-growth coastal forests that provide winter range for 
deer, so that snow will not accumulate and prevent use 
during critical winter periods and so that large logging 
debris and slash will not accumulate and prevent use 
throughout the year (derived fran, e.g., Harris and Farr 
1979, Parker et al. 1984). 

(2) Specific guidelines. 

0 

0 

If old-growth coastal forests must be clear-cut, 
rrdnimize the creation of barriers to deer movement 
by cleaning up slash and large logging debris by 
burning or by other means or by clearing deer 
trails through the debris to facilitate aeer 
passage and use during periods of low snow 
accumulation (Hanley 1984, Sigman 1985). 

Minimize the barrier effects of roads by clearing 
only as wide a right-of-way through deer habitat as 
is required for safe human use of the road (derived 
fran Millar 1983). 

c. Collision with vehicles or structures, or electrocution by 
:powerlines See a. above for an applicable guideline. 

d. Harassment, active or pa.ssive 

( 1) General guideline. To avoid passive harassment of deer, 
avoid clearing land or harvesting trees in deer habitat 
whenever deer are present (derived fran Eckstein et al. 
1979, Loft et al. 1984, Sopuck et al. 1979). 

(2) Specific guideline. If land clearing or tree harvesting 
must be conducted in deer habitat, rrdnimize harassment 
by avoiding those activities in the vicinity of 
important habitat, such as wintering areas, whenever 
deer are present (derived fran Loft et al. 1984). 
(Note: See the life history and distribution sections 
of the Alaska Habitat Management Guide - Southcentral 
Region for the locations and times of use of important 
deer habitat areas in that region.) 
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e. Parasitism and predation, increased susceptibility to 

( 1) General guideline. Avoid clear-cutting coastal forests 
that deer use as winter range so that deer will not be 
forced to concer.trate in remaining forest s~ids, ~here 
they are rrore susceptible to wolf predation (derived 
from Schoen et al. 1983). 

(2) Specific guidelines. See f. below for guidelines 
applicable to harvesting old-growth coastal forests. 

f. Vegetation carp:?Sition, change to less preferred or useable 
species or successional stage 

(1) General guideline. Avoid clearing or tree harvest of 
areas in old-growth coastal forests that provide winter 
range for deer, because the availability of forage and 
cover in winter is a major limiting factor for deer 
populations in Alaska (derived from, e.g., Kirchhoff et 
al. 1982, Loft et al. 1984, Schoen and Kirchhoff 1983, 
Smith 1979, Wallrro and Schoen 1980). 

(2) Specific guidelines. If old-growth coastal forests IlUlst 
be harvested, resulting in a vegetation change to less 
useable early successional stages, conduct operations 
according to the following: 

0 

0 

0 

Minimize overbrowsing and resulting long-ter.m loss 
of deer carrying capacity in the old-growth forest 
stands that remain after others are harvested, by 
retaining entire watersheds and harvesting other 
watersheds where deer are less abundant (Schoen et 
al. 1982, Schoen et al. 1983). 

Minimize overbrowsing of high-volume old-growth 
coastal forest stands that provide essential winter 
range in years of high snow cover by retaining both 
those stands and associated low-volume old-growth 
stands that provide winter range in years of low or 
moderate snow cover (derived from Jones 1974, 
Hanley 1984, Schoen et al. 1983). 

If harvesting old-growth coastal forest becorres 
necessary, minimize overbrowsing of remaining uncut 
forest that could occur during years of low or 
moderate snow cover by cutting those stands 
destined for harvest at intervals such that sare 
clear-cuts in the area are always less than 15 to 
30 yr old, therefore providing suitable alternate 
browse in low or moderate snow years to the uncut 
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0 

0 

0 

0 

0 

0 

old growth (derived fran Hanley 1984, Schoen and 
Wall.Iro 1979, Schoen et al. 1983). (Note: 
Canrercial thinning is not likely to extend the 
period of browse production in clear-cuts rrore than 
a few· years and is likeiy to resu.lt .iJl a ~ 
layered canopy [derived fran Schoen et al. 1983, 
Sigman 1985].) 

Minimize loss of high-vol\ll'OO old-growth coastal 
forest stands that have high value as deer winter 
range by harvesting such stands in proportion to 
their occurrence within a deer population's range 
(derived fran Hanley 1984, Sigman 1985). 

Minimize loss of essential winter range by avoiding 
harvest of beach fringe and inland, high-vol\ll'OO 
old-growth stands that provide terrporary essential 
refuge during periods of very deep sno.v cover 
(derived fran Hanley 1984, Sigman 1985). 

Minimize simlltaneous loss of inp::>rtant forested 
canponents of deer habitat in a given watershed by 
spreading harvest over the entire remaining 
elevation gradient in the watershed rather than 
always starting at a lo.v elevation and rroving up 
(Hanley 1984). 

Minimize creating large openings in coastal forests 
that deer will not utilize even when sno.v cover is 
absent or shallow by clear-cutting small, 
irregularly shaped areas (unless windthro.v is 
expected to be a problem [Hanley 1984]) of about 1 
ha (2.5 ac) or less in size (derived fran Billings 
and Wheeler 1979, Sopuck et al. 1979). (Note: 
This guideline conflicts with t-.he conclusions of 
Kirschoff et al. 1982, who found that deer do not 
use clear-cuts of any size. The guideline 
presented here should therefore be viewed with 
caution.) 

Minimize the loss of habitat that results fran 
clear-cutting coastal forests by using selective 
cutting to retain sorre cover and habitat use in 
cutting areas (derived fran Sopuck et al. 1979, 
Schoen and Wallrno 1979). 

Minimize the impact of harvesting the remallUilg 
old-growth coastal forest stands used by deer as 
winter habitat in partial! y cut areas by waiting 
rrore than 200 yr (the estimated tirre required for a 
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browse understory and arboreal lichens to develop 
after clear-cutting) before harvesting retained 
old-growth stands adjacent to cut blocks (Harestad 
et al. 1982 and derived from Regelin 1979, Schoen 
a~d wa:lmo 19/9). 

Minimize decreasing the regeneration of shrubs 
after clearcutting and resulting abundant 
production of deer browse by avoiding scarifying 
the ground, a procedure that stirrnllates the 
establishrrent of conifer seedlings, but kills shrub 
rootstocks that would otherwise vigorously resprout 
(derived fran Sopuck et al. 1979). 

5. Fencing. Although rrost deer easily jump over ordinary barbed wire 
livestock fences, they have becare entangled when a hind foot was 
caught on the top one or two wires. Electric and tall wire mesh 
fences that effectively block deer movements are in use. (Note: 
References are included here that provide recarm:mdations for 
fence designs that prevent deer rrovenents so that orchards or 
other oammercially valuable trees are protected from deer 
depredations and thus the necessity is reduced for rrore severe 
methods [e.g. , shooting] to prevent depredations. As such, these 
references do not, in the strictest sence, meet our criteria of 
docurrented impacts~ however, they are included here because fences 
incorporating such elenents and that are not specifically in use 
to deter deer have been shown to interfere with deer rrovements and 
should be avoided. ) 

a. Barriers to movement, physical and behavioral 

(1) General guideline. In deer habitat, avoid constructing 
fences that would block the rrovenents of deer (derived 
from e.g., Jepson et al. 1983, Kvale 1980, McAninch et 
al. 1983, Preston 1983). 

(2) Specific guidelines. 

0 

0 

Minimize the use of fences and/or small enclosures 
to protect forest regrowth by using and correctly 
applying deer repellents in situations where fences 
would affect deer rrore adversely than repellants 
(Note: See Chemical application, 3.d., for 
guidelines applicable to the use of repellants to 
deter deer browsing on cammercial forest 
seedlings. ) 

Minimize blocking deer movements with livestock 
fences by constructing fences no higher than 1.1 m 
(42 in) and by building let-down fences and laying 
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0 

0 

0 

them on the ground when livestock are not being 
grazed. 

Wherever deer trails cross livestock fences, in 
addition tc fol:awing ~~e above guide:~ne ~irnize 
blocking deer movements by preferably using a top 
rail or, for minor trails, by using srrooth wire for 
the top two wires or by spacing the top two barbed 
wires at least 30.5 em (12 in) apart (Jepson et al. 
1983, Young 1955). 

If deer, but not livestock, are to be allowed 
access to a limited area of habitat, minimize 
behavioral blocking of deer movements by fencing as 
large an area as possible (derived from Young 
1955). 

If fences must be built to prevent or reduce deer 
rrovement into certain areas (e.g., fields of 
palatable crops) , minimize the likelihood that the 
fences would fail to control deer and that control 
methods that would cause rrore severe inpacts to 
deer would have to be used by matching the type of 
fence to the intensity of deer pressure as follows: 

For areas with very law deer pressure or for 
temporary use, string ·a single charged wire 
baited with an attractant such as peanut 
butter or corn oil at a height of 55 em (22 
in) • This fence is effective only during the 
snow-free season (derived fran Kinsey 1976, 
Porter 1982) • 

For areas or fields with law deer pressure 
build a double high-tensile electric fence 
with three to six wires and a height of 1 m 
(39 in) (McAninch et al. 1983). 

For areas or fields with rroderate deer 
pressure, construct a vertical high-tensile 
electric fence with four to nine wires spaced 
20 to 30 em (8 to 12 in) apart, the lowest 
wire no rrore than 25 em ( 10 in) above the 
ground, and a height of 1.2 to 2.1 m (4 to 7 
ft) (Caslick and Decker 1978, Hauge 1985, 
McAninch et al. 1983). The effectiveness of 
the fence can be increased by clearing shrubs 
and trees fran a 1.8 to 2.4 m (6 to 8 ft) wide 
strip outside the fence, so deer will stay a 
few feet away after being shocked and not jl.llTp 
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over the fence, and by preventing vegetation 
fran touching the wires and decreasing the 
voltage of the fence (Wingard and PaJmer 
1982). Yarded deer may still cross the fence 
(Stuht 1985) • 

For areas or crops with high deer pressure, 
totally exclude deer by building a 2. 4 m ( 8 
ft) high woven wire fence, and if necessary 
add strands of barbed wire at 23 em (9 in) 
intervals atop the rresh to a height of 2. 7 to 
3 m (9 to 10 ft) (Jepson et al. 1983, McAninch 
et al. 1983). In areas with heavy snow cover, 
substitute 14 strands of barbed wire for the 
woven wire, and space posts and stays closely 
to avoid damage to the fence (Jepson et al. 
1983). (Note: See also b. below for a 
fencing guideline appropriate to preventing 
entanglement rather than excluding deer.) 

If only a few high-value shrubs or trees 
require protection, build individual wire rresh 
exclosures or plastic or paper coverings 
around such plants during winter (Caslick and 
Decker 1978, Hill 1977?). 

See Chemical application, 3.d., for guidelines applicable to 
the use of repellant chemicals to deter deer browsing. 

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

General guideline. Avoid entanglement of deer in 
livestock fences at deer-crossing locations by 
substituting sm::x:>th wires for the top ~ barbed wires 
or by separating the top~ barbed wires by at least 30 
em (12 in) (Jepson et al. 1983). 

6. Grading/plowing. Grading land during road construction, mmmg, 
and subdivision construction has destroyed important deer habitat, 
including winter range, and the increased access created by new 
roads and power line rights-of-way has increased the legal and 
illegal take of deer by hunters. Wide roads and roadsides, as 
well as snow be:rms, have blocked migrating deer. The activity of 
plowing has attracted deer to crops (e.g., hay, alfalfa), seeded 
highway rights-of-way, and fertilized orchard and forest tree sap
lings. 
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a. Attraction to artificial food source 

(1) General guideline. In deer habitat, especially in 
winter range, avoid growing crops such as fertilized 
trees or sr..:::-..lbs or storing crops such as hay in 
locations accessable to deer, in order to avoid 
attracting deer and making other deer-control measures 
necessary (derived from, e.g., Hill 1977, Kinsey 1976, 
Porter 1982) . Avoid routing roads adjacent to or 
through deer winter range or other good deer habitat, to 
avoid attracting deer to successional browse along the 
road and exposing deer to collision with vehicles 
(derived from carbaugh et al. 1975, Sopuck et al. 1979). 

(2) Specific guideline. Minimize attraction of deer to 
stored hay by storing hay close to dwellings and far 
from cover rather than leaving bales or stacks in the 
field; by storing hay bales rather than in stacks; and, 
if stacks are used, by piling them in lines rather than 
in clumps (Vogel 1983). 

(Note: See Fencing, 5. a. , for guidelines applicable to 
preventing deer from reaching crops that IID.lst be grown or 
stored in deer habitat. ) 

b. Barriers to noverent, physical and behavioral 

( 1) General guideline. Avoid constructing roads or grading 
snow benns along roads through deer habitat, to avoid 
blocking rrovenents of deer (derived from Kvale 1980, 
Millar 1983) . 

(2) Specific guidelines: 

0 

0 

Minimize the barrier effects of roads through deer 
habitat by constructing roads and grading roadsides 
only as wide as necessary for the projected traffic 
volurre (derived from Millar 1983) • 

Minimize the barrier effects of snow benns by 
plowing gaps through snow benns, especially in 
areas through which deer migrate or wherever roads 
cross important winter habitat (derived from Kvale 
1980). 

c. Harassment, active or passive 

General guideline. Avoid grading or plowing within or 
adjacent to important deer habitat at areas such as 
winter range whenever deer are present, in order to 
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avoid passive harassment and habitat abando:rment during 
the activity (derived fran Sopuck et al. 1979). 

(Note: See Transport of personnel/ equiprent/material - land, 
13.d., £or specific guidelines related to road traffic and 
deer harassment. ) 

d. Harvest, change in level 

General guideline. Avoid constructing new transporta
tion corridors in areas of deer habitat where deer 
populations could be subject to excessive hunting 
pressure unless restrictions on harvest are implemented 
(derived fran Sopuck et al. 1979) • (Note: The Alaska 

Board of Garre is responsible for preparation of hunting 
regulations, and the Departmants of Public Safety and 
Fish and Game are responsible for enforcement.) 

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

( 1) General guideline. Avoid grading or plowing in areas of 
inp::>rtant deer habitat, such as winter range or 
migration corridors, in order to avoid destroying 
vegetation required by deer for browse or cover (derived 
from, e.g., Kvale 1980, Michael 1978, Smith 1979). 

(2) Specific guideline. If deer habitat IIU.lst be graded for 
settlement use, minimize impacts to deer by avoiding 
settlement in winter range or by limiting any new 
settlement in winter range to small lots close to 
existing towns or villages fVogel 1983) . 

7 . Grazing. Deer have been harassed during cattle roundups and have 
avoided using parts of their range in which large numbers of 
cattle were being grazed. On Kodiak Island, cattle consume browse 
in areas that deer utilize heavily in winter, competing with the 
deer for forage. Domestic livestock, particularly sheep, have 
transmitted nematodes and other internal parasites to deer 
populations, and the parasites have persisted and have caused 
death of fawns. 

a. Harassment, active and passive 

General guideline. Avoid grazing cattle in deer habitat 
whenever the presence of cattle or roundups of cattle 
could cause harassment of deer (derived from Hood and 
Inglis 1974, Sopuck et al. 1979). 

14-14 



b. Introduced wild or darestic species, canpeti tion with or 
disease transmission from 

( 1) General guideline. Avoid grazing d.onestic livestock in 
deer hal:;i ta"!: i.."l order to avoid transmitting internal 
parasites to deer and to avoid displacement of deer due 
to oampetition for forage and for space. 

(2) Specific guidelines: 

0 

0 

If livestock, particularly darestic sheep, must be 
grazed in deer habitat, minimize transmission of 
internal parasites from livestock to deer by 
maintaining proper stocking rates of both livestock 
and deer so that browse will not be damaged and 
deer will have adequate food; eradicate or control 
the parasites in the livestock before turning them 
onto deer range; and control parasites the deer 
have already acquired fran livestock, if any 
(derived from Anderson 1962, Longhurst and Douglas 
1953). 

If livestock must be grazed in deer habitat, 
minimize competition for forage and space by using 
a rest-rotation system for the livestock rather 
than continuous grazing, by maintaining proper 
stocking rates for cattle, and by preventing cattle 
fran overutilizing browse in areas of deer winter 
range (derived fran, e.g., campbell and Johnson 
1983, Klebesadel and Restad 1981, Holechek et al. 
1982). 

c. Vegetation carp:>si tion, change to less preferred or useable 
species or successional stage 

General guideline. Avoid grazing darestic livestock in 
important deer habitat, such as winter range, whenever 
grazing could alter the vegetation composition and 
decrease the anount of forage that deer could use 
(derived fran Skovlin and Harris 1970). 

d. Vegetation damage/destruction due to grazing by darestic or 
introduced animals 

( 1) General guideline. Avoid grazing darestic livestock in 
deer habitat, particular 1 y in important areas such as 
winter range, whenever vegetation utilized by deer for 
browse or cover could be damaged (derived from Holechek 
et al. 1982, Young 1955). 
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(2) Specific guideline. If domestic livestock must be 
grazed in deer habitat, utilize a rest-rotation grazing 
system at a law stocking density that does not result in 
defoliation of shrubs, build fences around shrubby areas 
L'1at dee:- use for winter range, or graze shee;? under the 
control of a shepherd rather than cattle (Holechek et 
al. 1982) • 

8. HtmEn disturbance. Abundant documentation confinns both active 
and passive harassment of deer as a result of human disturbance. 
Active harassment usually occurs when people approach deer to 
observe or photograph them or when people allow their dogs to 
chase deer. Passive harassment has been documented as a result of 
people hiking, snowshoeing, skiing, camping, hunting, or rounding 
up livestock when deer are nearby. People on foot cause greater 
harassrrent than do people on snowmachines. In addition to causing 
harassment, htmEn disturbance has delayed migrating deer and has 
increased predation, particularly on fawns. Fawns are rrore likely 
than mature deer to be caught and killed by unrestrained or feral 
dogs. Re:peated chases by dogs, as -well as other fonns of 
sustained human disturbance, have caused deer to abandon their 
home ranges. 

a. Barriers to noverrent, physical and behavioral 

General guideline. Avoid locating continuous sources of 
human disturbance (e.g., industrial processing plants, 
densely populated areas, or frequently used hiking 
trails) within, adjacent to, or across important areas 
of deer habitat, such as winter range or migration 
routes, in order to avoid blocking or delaying noverrents 
of deer and preventing full utilization of deer habitat 
(derived fran Kvale 1980, Sopuck et al. 1979, Vogel 
1983) • 

b. Harassment, active or passive 

( 1) General guideline. Avoid human disturbance in deer 
habitat, particularly in winter range, whenever deer are 
present. Avoid approaching or harassing deer, 
es:pecially does with fawns (derived from, e.g., Altmann 
1958, Bollinger et al. 1973, Geist 1971, Loft et al. 
1984) • 

(2) Specific guidelines: 

0 Except when hunting, minimize harassment of deer by 
avoiding approaching on foot within 334 rn (1,096 
ft) of deer in open terrain. If this is not 
possible, avoid approaching within 191 rn (626 ft), 
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0 

0 

0 

0 

0 

0 

the mean distance at which deer flee fran humans on 
foot (derived for.m Freddy et al. 1986). 

Except when hrmting, minimize harassment of deer by 
avoidir:g repeatedl.i' approaching a deer that has 
noticed a person on foot or that has taken flight, 
because deer became more sensitive to disturbance 
that is repeated in a short period of time (derived 
fran Freddy et al. 1986). 

Minimize harassment of deer while livestock are 
being rounded up by avoiding grazing livestock in 
i.np)rtant deer habitat when deer are present and by 
avoiding rmnecessary disturbance of patches of 
dense shrubs, which deer use as cover (derived fran 
Hood and Inglis 1974). 

Except when hrmting, minimize harassment of deer by 
avoiding approaching deer when they are in open 
habitat or fran mid morning to mid afternoon 
(derived fran Altmann 1958). 

Minimize harassment of deer during the critical 
winter period, especially when the snov.r cover is 
deep, by restricting access by humans other than 
hrmters to i.np)rtant deer wintering areas (Parker 
et al. 1984). Minimize long-ter.m harassment of 
deer during winter by avoiding developrent of 
settlements near or within important deer wintering 
areas (Vogel 1983). 

Minimize harassment of deer by avoiding 
establishing campgrormds within 800 m (2,624 ft) of 
important deer habitat and avoiding routing trails 
that will receive frequent use through such 
habitat. If cairq?grormds must be established near 
important deer habitat, maintain a minirm.nn 
separation of 400 m (1,312 ft) (derived fran Sopuck 
et al. 1979) • 

Minimize harassment of deer by rerroving feral and 
free-roaming dogs from deer habitat (Anderson 1979) 
and by restraining dogs whenever entering deer 
habitat when deer are present (derived fran Smith 
1979, Vogel 1983). These measures are particularly 
important during periods of deep snow. 
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c. Harvest, change in level 

General guideline. Avoid allowing dogs to chase deer 
because deer that have been chased out of cover are IrOre 
susceptible to legal or illegal r.arvest tr..a."'l are dee:::- in 
cover (derived from Anderson 1979). 

d. Introduced wild or darestic species, cc:xrpetition with or 
disease transmission from 

General guideline. Avoid repeatedly harassing deer, 
especially when they are in li.mi ted winter range, so 
that they will not be displaced into habitat already 
occupied by other deer and thus canpete with the deer 
already there (derived fran Geist 1971). 

e. Parasitism and predation, increased susceptibility to 

General guideline. Avoid allowing feral and free
roaming dogs to live in or enter deer habitat, 
especially during periods of deep snow and during the 
fawning period, because dogs kill both fawns and mature 
deer (derived fran Anderson 1979, Smith 1979, Sopuck 
1979, Vogel 1983). 

9. Processing minerals (including gravel). Operation of a phosphate 
mine and processing facility within the migration route of deer 
delayed migrating deer so that they reached winter range a fav 
days later than deer that did not have to avoid the processing 
facility. 

Barriers to IrOvarent, physical and behavioral 

General guideline. Avoid locating mineral-processing 
facilities in or adjacent to important deer habitat, 
such as migration routes or winter range, so that 
novenent of deer and use of habitat will not be altered 
(derived from Kvale 1980). 

10. Transport of personnel/equiprent/material - air: Radio tracking 
of deer fran low-flying aircraft has caused deer to change the 
habitat type they were using. 

Harassrcent, active or passive 

General guideline. Avoid significant active harassment 
of deer such that they change the habitat type they are 
using, by avoiding flying over deer at altitudes less 
than 150 m (492 ft) agl (derived from Krausman et al. 
1986). 
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13. Transport of personnel/equiJ:Irerlt/material - land, ice. This 
activity has resulted in several significant impacts to deer. 
Deer have been killed by collisions with highway vehicles when 
they attempted to cross roads or when they have been attracted to 
roadside vegetation and have became habituated to high-speed 
traffic. Paved and gravel roads have blocked or inhibited 
noverrents of sorre deer, even during migration. Deer have been 
harassed by traffic and avoided roads, especially paved highways, 
whenever alternate feeding areas were available. Deer have been 
harassed by the unintentional passage nearby of people on 
snowmachines and by the deliberate chasing by people on 
snowmachines. Harvest of deer has increased after new land 
transportation routes have been established or existing routes 
inq:>roved. 

a. Attraction to artificial food source 

(Note: See Clearing and tree harvest, 4.a., for an applica
ble guideline. ) 

b. Barriers to novenent, physical and behavioral 

(1) General guideline. Avoid developing land transportation 
routes other than dirt roads or trails through or across 
inq:>ortant deer habitat such as winter range or migration 
routes in order to avoid blocking noverrents of deer and 
preventing use of all of the available habitat (derived 
frcm, e.g., Greenwood and Dalton 1984, Kvale 1980, 
Millar 1983, Sopuck et al. 1979). 

(2) Specific guidelines. If surfaced roads or alxweground 
linear transport systems (e.g., coal conveyors, 
pipelines) IlU.lst be developed through or across inq:>ortant 
deer habitat, the following guidelines are applicable: 

0 

0 

0 

Minimize blocking deer novenent by identifying 
crossing areas and designing roads in those areas 
so that the road itself is below grade and the 
right of way slopes up.vard away fran the road at 
least 4°, preferably 10 to 20° (derived from Sopuck 
et al. 1979) • 

Minimize blocking deer noverrent by constructing 
underpasses for the use of deer beneath four-lane 
or larger highways (derived from Reed et al. 1975). 
However, deer are apprehensive about using 
underpasses, and only 60% may cross. 

Minimize disruption of deer J.roverrents when 
operating alxweground linear facilities (e.g., coal 
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conveyors, pipelines) by constructing crossing 
structures (e.g., ramps, buried sections) at deer 
crossing areas; or, if construction of such 
crossing structures is not p:>ssible, elevate the 
facility a mi.ninrum of 1 m (3 ft) aboveground for at 
least 60-70% of its length (Greenwood and Dalton 
1984). 

Minimize disruptions of deer novements when 
operating aboveground linear facilities (e.g., coal 
conveyors, pipelines) by retaining or enhancing 
growth of vegetation used by deer for food and 
cover along the facility and especially at deer 
crossing areas (Greenwood and Dalton 1984). 

(Note: See Clearing and tree harvest, 4.b., and 
Grading/plowing, G.b., for other guidelines that 
minimize the barrier effects of roads. ) 

c. Collision with vehicles or structures, or electrocution by 
:power lines 

(1) General guideline. Avoid developing land transp:>rtation 
routes other than dirt roads or trails through or across 
important areas of deer habitat or ITOvement such as 
wintering and migration areas, in order to avoid killing 
and injuring deer through collisions with vehicles 
(derived fran, e.g., Anderson 1979, Carbaugh 1975, Vogel 
1983). 

(2) Specific guidelines. If ~lane gravel roads or roads 
of higher quality nust be developed through important 
deer habitat, the following guidelines are applicable: 

0 

0 

M:if!..irnize :=olli.sior.s betNeen vehicles and deer by 
limiting vehicle speed to 64 kph (40 mph) or less 
in deer concentration and crossing areas when deer 
are present (derived fran Millar 1983) or by 
marking and fencing deer crossings (Vogel 1983) . 
[Note: See Fencing, 5.a., for guidelines 
appropriate for fences that block deer novement. ] 

Minimize collisions between vehicles and deer by 
designing highways so they avoid important feeding 
and cover habitat for deer (derived fran carba.ugh 
et al. 1975). 

(Note: See b. [underpasses] and Clearing and tree 
harvest, 4. a. , for other guidelines applicable to 
decreasing collisions of vehicles with deer. ) 
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d. Harassment, active or passive 

( 1) General guideline. Avoid developing land transportation 
routes, including sn.ownobile trails, through or near 
deer habitat, in order to avoid harassment oi deer 
(derived fran, e.g., Dorrance et al. 1975, Millar 1983, 
Sopuck et al. 1979). 

(2) Specific guidelines. If land transportation routes llR.lSt 
cross deer habitat, the following guidelines are 
applicable: 

0 

0 

0 

0 

Minimize passive harassment of deer by highway 
traffic by routing roads at least 400 m (1,312 ft) 
away from important deer habitats, such as winter 
range and densely forested shorelines (derived from 
Sopuck et al. 1979). 

Minimize passive harassment of deer by sn<::MTObiles 
by operating them no closer than 470 m (1,542 ft) 
away from deer (Freedy et al. 1986) . If that 
distance cannot be maintained, minimize causing 
deer to flee by operating snowrrobiles no closer 
than 150 m (492 ft) from deer and by avoiding deer 
winter range that is being used by deer by that 
distance (derived from Freddy et al. 1986, Sopuck 
et al. 1979). 

Minimize passive or active harassment of deer by 
snowmobiles by avoiding high-speed operation, 
stopping and observing deer, driving directly 
toward or circling deer rather than passing 
tangentially by them, and chasing deer (derived 
from Moen et al. 1982, Sopuck et al. 1979). 

Minimize harassment of deer by snowmobiles by 
avoiding approaching deer in the open or in forest 
stands with little cover (derived fnam Richens and 
Lavigne 1978) and by passing through or near deer 
concentration areas at night or at dawn or dusk 
rather than during the day (derived fran Altmann 
1958, Eckstein et al .. 1979). 

e. Harvest, change in level 

See Grading/pLowing, 6.d., for a guideline applicable to new 
land transportation routes. 

14. Transport of personnel/equipnent/material - water. Recreational 
powerOOa.ts on a lake have passively harassed deer and caused them 
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to stop using lakeshore habitat during the day while boats are 
being used. 

Harassrrent, active or pa.ssi ve 

General guideline. Avoid operating motorized boats on 
water lxxlies that occur within or adjacent to i.rcp:>rtant 
deer habitat whenever deer are present, in order to 
avoid causing deer to stop using suitable habitat 
(derived from Loft et al. 1984). 

15. Water regulation/withdrawal/irrigation. Construction of two dams 
in deer habitat flooded a portion of the winter range and blocked 
migration of deer between winter and sumrer ranges. Deer 
attempted to swim across the reservoirs, but many, especially 
fawns, were trapped or drowned. 

a. Barriers to movem:mt, physical and behavioral 

General guideline. Avoid constructing reservoirs across 
migration routes of deer, to avoid blocking deer 
movem:mts and trapping or drowning deer that attempt to 
swim across (derived from Loft et al. 1984). 

b. Entraprent in inp:>undrrents or excavations 

See a. above for an applicable guideline. 

c. Water level or water quality fluctuations 

General guideline. Avoid constructing reservoirs that 
\\Uuld flood areas of i.rcp:>rtant deer habitat such as 
winter range, and result in loss of limited food sources 
and possible starvation of deer (derived from Loft et 
=.1. 1984) . 
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Table 2. Impacts Associated With Each Activity • Bald Eagle 

•rt 

> 
•rt 

I m p a c t s 

Aauatic substrate materials add or remove 
Aauatic veaetation destruction or chanae 
Attraction to artificial food source 
Barriers to movement Dhvsical and behavioral 
Coll;sion with vehicles or struc~ures 
Entanglement in fishina nets debris 
Entracment in imooundments or excavations 
Harassment active or oassive 
Harvest chanae in level 
Introduced wild/domestic sceeies CciRI:iet it i on 
Morbiditv/mortalitv bV inaestion of ~troleun 
Parasitism/predation increased susceotibilitv 
Prev base alteration of 
Shock waves <increase in hvdrostatic oressure> 
Terrain alteration or destruction 
Veg. COIJI)Osition chanae to less- oreferred 
Vea. damaaetdestruction due to air r10llution 
Veg. damage/destruction due to fireiDBrasitism 
Vea. damaae/destruction due to arazina 
Vea. damaaetdestruction due to erosion 
Water level or water gual1ty fluctuat1ons 

X • Documented impact (see text). 
1 • Potential impact. 
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15. BAlD EAGLE - GUIDELINES 

This section consists of guidelines derived frcrn references to docunented 
~cts that have been discussed in the ccrcq;>anion vol\.llre, Impacts of Land 
and Water Use on Wildlife and Their Habitat and on Human Use of Fish and 
Wildlife. Only those activities and ~ct categories for which docunented 
.ilnpacts have been located are included here. Table 1 is a quick index to 
the ~cts and activities for which docunentation has been located. The 
guidelines are organized by ~ct category under each activity. For a 
complete list of activities and ~ct categories, see appendices E and F, 
res:pectively. 

A. Species-related Considerations 

1. Has the susceptibility of Bald Eagles to heavy rretal and :pesticide 
acCUilUllation been considered in conjunction with the proposed 
activity? 

2. Have the requirenents of Bald Eagles for large, mature trees near 
water for nesting and :perching been considered in the area of the 
proposed activity? 

3. Has the protection and maintenance of seasonal roosting sites for 
Bald Eagles been considered in the area of the proposed activity? 

4. Are power lines designed to eliminate or minimize electrocution 
hazards to Bald Eagles? 

B. Guidelines 

Citations after eacr. gui-:.eline refer to annotated references in the 
companion ~cts vol\.llre. 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.g. , " indicates that only a few references were 
selected from a large number of references providing similar 
infonnation. Citations without the two aforenentioned terms indicate 
that the guideline is either a direct paraphrase of the source or 
contains a substantial amount of infonnation (including specific units 
of rreasure, in sare cases) from the original reference. In instances 
in which different references discuss identical ~cts under similar 
conditions but mention different units of rreasure (e.g., aircraft 
elevations, s:pecies flight distances, obstruction heights, :percentage 
of forest cover), we selected the units of rreasure that were rrost 
protective of the wildlife s:pecies or its habitat use. 
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1. Blasting. Two references attributed decreased nesting activity 
and reproductive success of eagles to several factors, including 
blasting. 

Harassm:mt 

General guideline. Avoid blasting in Bald Eagle habitat 
to minimize harassm:mt to eagles, particularly during 
egg laying, incubation, and early growth of eaglets 
(derived fran Snow 1973, u.s. Anny Corps of Engineers 
1979). (Note: See the life history section of the 
Alaska Habitat Managerrent Guides for the Southcentral 
Region for information on nesting chronology.) 

2. Chemical apPlication. Bald Eagles have been affected by chemicals 
primarily by ingesting pesticide-contaminated food items. Eagles 
have also died fran ingesting parts of poisoned carcasses used for 
predator control. Biological magnification of pesticides, 
fungicides, and their metabolites has been associated with 
decreased productivity of eagles, although embryonic and early 
chick rrortali ty have also been documented. Dieldrin, DDT and its 
metabolites, PCBs, and mercury conp:>unds were arrong the rrore 
cammon compounds found in eagle tissues. 

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

(1) General guideline. Avoid use of chemicals (e.g., 
organochlorine pesticides) in Bald Eagle habitat that, 
if indirectly ingested, could be debilitating or lethal 
to eagles (derived fran, e.g., Coon et al. 1970, Evans 
1982, Snow 1973). 

(2) Specific guideline. Minimize debilitation or death of 
eagles during predator control programs using poisons by 
avoiding placerrent of poisoned bait in areas used by or 
accessible to eagles, by using bait unattractive to 
eagles, and by rapidly removing and properly disposing 
of any carcasses of poisoned predators (derived from 
Olendorff et al. 1981, Redig et al. 1983, Snow 1973). 

3. Clearing and tree harvest. References docurtented decreased use of 
nesting and roosting areas by eagles when trees used for perching, 
roosting, and nesting are harvested or when logging operations 
occurred adjacent to these areas. 

a. Harassm:mt 

( 1) General guideline. Avoid clearing and tree harvest in 
Bald Eagle habitat when eagles are present (derived 

15-4 



from, e.g., Corr 1974, Hansen 1977, Hansen et al. 1980, 
Sopuck et al. 1979, Thelander 1973). 

(2) Specific guideline. Minimize harassrrent of eagles by 
avoiding clearing and tree harveo3t. adjacent to areas 
used by eagles for nesting, perching, or roosting 
(derived from, e.g., Corr 1974, Hansen 1977, Hansen et 
al. 1980). 

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

(1) General guideline. In Bald Eagle habitat, avoid 
clearing or tree harvest, particularly riparian 
old-growth trees and snags used or potentially used for 
nesting, perching, or roosting; and ensure retention and 
recruit:mmt of snags and trees suitable for perching, 
roof:iting, or ·nesting (derived from Sigman 1985). 

(2) Specific guidelines: 

0 

0 

0 

0 

To minimize loss of nest trees, establish and 
maintain zones around such trees in which certain 
activities (e.g., clearing) are prohibited (derived 
fran Corr 197 4) • (Note: Current U.S. Forest 
Service (USFS) and u.s. Fish and Wildlife Service 
(USEWS) agreemants establish an undisturbed 
wildlife habitat zone of at least 100 m [330 ft] 
radius around each eagle nest tree on federal land 
[Sigman 1985] • ) 

Minimize the possibility of nest trees and 
potential nest trees being blCMn dCMn by retaining 
adequate "leave strips" around nest sites in timber 
harvest areas (derived from Corr 1974) . 

Minimize loss of actual and potential nest sites 
along extensive reaches of shoreline by allowing 
only small scattered timber sales (derived from 
Corr 1974). (Note: Current USFS-USFWS agreements 
require that -a-tree or cluster of trees, if 
necessary to improve wind-fi.r:rnness, be preserved as 
feeding and perch trees in each hundred yards of 
beachfront on federal land [Sigman 1985].) 

Minimize harvesting trees or groups of trees used 
by wintering Bald Eagles for nocturnal roosting 
sites (derived fran Hansen et al. 1980, Stalmaster 
1980) . 
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0 Minimize harvesting trees or groups of trees within 
50 m (165 ft) of streams used by wintering Bald 
Eagles to protect diurnal perching sites (derived 
from Stal.master 1980). 

4. Grading/plowing. During road construction, Bald Eagles decreased 
their use of adjacent habitat. 

Harassment 

General guideline. Avoid grading and plowing in habitat 
used by Bald Eagles when eagles are present (derived 
from Hansen 1977, Sopuck et al. 1979). 

5. Grazing. References documented the attraction of Bald Eagles to 
darestic sheep and subsequent killing of adult sheep and lambs by 
eagles. 

Attraction to an artificial food source 

General guideline. Avoid grazing small animals (e.g. , 
sheep, goats) in habitat used by Bald Eagles (derived 
fran Klebesadel and Restad 1981, McEneaney and Jenkins 
1983). 

6. Human disturbance: References documented harassment (including 
researcher-induced harassment) of eagles, which led to flushing 
birds from nests, perching, and feeding areas; premature fledging 
of nestlings when nest trees were climbed by humans; and decreased 
production of eaglets in areas subjected to human disturbance. 

Harassment 

(1) General guideline. Avoid harassment of Bald Eagles, 
their nests, or their young (derived from, e.g., Bangs 
et al. 1982, Hansen et al. 1984, Stal.master 1980, 
Stal.master and Newman 1978). (Note: Federal law [16 
USC 668-668d, Protection of Bald and Golden Eagles] , 
provides for protection of eagles, their eggs, or their 
nests.) 

(2) Specific guidelines: 

0 

0 

Minimize harassment of Bald Eagles by not climbing 
trees containing active eagle nests (derived from 
Grier 1969, Grubb 1976). 

Minimize human disturbance near Bald Fagle nests 
during periods of egg laying, incubation, and early 
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0 

0 

0 

0 

growth of eaglets (derived fran Snow 1973, U.S. 
Anny Corps of Engineers 1979). 

Minimize harassment of eagles at wintering areas by 
prohibiting human activity within 100 m (330 ft) of 
streams used by eagles, provided at least 50 m (165 
ft) of this buffer zone contains dense shielding 
vegetation (derived fran Stalmaster 1980, 
Stalmaster and Newman 1978). Where vegetation is 
minimal, increase the zone of prohibited activity 
to 250 m (820 ft) (derived from Stalmaster 1980) • 

Minimize human activity on open gravel bars or in 
river channels within 300 m (1,000 ft) of sites 
used by Bald Eagles in wintering areas (derived 
fran Stalmaster 1980). 

Minimize human disturbance at wintering Bald Eagle 
feeding sites, particularly during daily :periods of 
intensive feeding activity (derived fran Skagen 
1980, Stalmaster 1980). 

Minimize harassrrent of eagles by prohibiting 
:pennanent developrent within buffer zones and by 
permitting temporary human activities that do not 

. destroy eagle habitat only during :periods when 
eagles are seasonally absent (derived fran 
Stalmaster 1980) • 

7. Processing minerals (including gravel). Heavy rretals, primarily 
rrercury compounds, have been found in eagle tissues and eggs. 
Adult, embryonic, and early chick nortality has been linked to 
heavy rretal contamination. 

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

General guideline. Avoid processing minerals that 
contain heavy rretals in or near Bald Eagle habitat to 
~lm1ze the exposure of eagles to heavy metal 
contamination (derived fran Evans 1982, Snow 1973, U.S. 
Anny Corps of Engineers 1979). 

8. Processing oil/gas. References docurrented norbidity and nortality 
of eagles fran organochlorine :pesticides, fungicides, and PCBs. 
Eggshell thinning and embryonic and early chick nortality have 
been linked to :petrochemical contamination. 
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Morbidity or nortali ty due to ingestion of or contact with 
petrolemn, petrolemn products, or other chemicals 

General guideline. Avoid processing petrochemicals in 
or near Bald Eagle .hab1.tat to minimize the exposure of 
eagles to petrochemical (e.g., pesticides, fungicides, 
PCBs) contamination (derived from Coon et al. 1970, 
Evans 1982, Snow 1973, u.s. Anny Corps of Engineers 
1979). 

9. Solid waste disposal. Bald Eagles have been observed attracted to 
and feeding in garbage dtli'C'ps and on offal from neat packing 
plants. Eagles have also been observed entangled in discarded 
wire. 

a. Attraction to an artificial food source 

( 1) General guideline. Avoid operation of open garbage 
dtli'C'pS or disposal of material edible by eagles in Bald 
Eagle habitat (derived from Musselman 1949, Roseneau et 
al. 1981, Sherrod et al. 1976). 

(2) Specific guideline. Minimize the availability of 
garbage to eagles by rapidly burying garbage or, 
preferably, by incinerating the garbage and maintaining 
proper collection and storage procedures prior to 
incineration (derived fran, e.g., Roseneau et al. 1981, 
Sherrod et al. 1976) . 

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

General guideline. Avoid open dis}?Osal of wire, nets, 
and other items that may entangle Bald Eagles (derived 
f=am Redig et al. 1983). 

10. Transport of personnel/equipment/material - air. References have 
documented collisions between aircraft and Bald Eagles that were 
aggressively defending nest sites and flushing of eagles from 
nests and feeding areas. Frequent aircraft overflights were also 
implicated in the decreased nesting success of eagles observed in 
one study. 

a. Collision with vehicles or structures, or electrocution by 
p<:Merlines 

General 9uideline. To avoid collisions of Bald Eagle 
with aircraft, avoid operation of aircraft at low 
altitudes in Bald Eagle habitat, particularly near nest 
sites (derived from Roseneau et al. 1981, White and 
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Sherrod 1973). [Note: See also b. below for 
appropriate guidelines.] 

b. Harassrrent 

( 1) General guideline. To avoid harassment, avoid 
low-altitude aircraft overflights in Bald Eagle habitat 
when eagles are present (derived from, e.g., Hansen et 
al. 1984, Roseneau et al. 1981, Sherrod et al. 1976). 

(2) Specific guidelines: 

0 

0 

0 

0 

~ze aircraft and helicopter overflights of 
Bald Eagle nest sites during the periods 
inmediately before and during egg laying and during 
incubation, to minimize desertion of nests, egg 
breakage, or durrq:>ing of eggs fran the nest by the 
parents (derived fran Sopuck et al. 1979, White and 
Sherrod 1973) . 

~ze flights of helicopters close to Bald Eagle 
nests to minimize attacks by adult eagles on the 
helicopter (derived fran White and Sherrod 1973). 

~ze harassment of nesting eagles when 
approaching the nest with an aircraft by 
approaching with the aircraft in full view of the 
birds to minimize startling the adults, which could 
cause panicked flight by the adults and :possible 
breakage or loss of eggs fran the nest (derived 
from White and Sherrod 1973) • 

~ze harassment of feeding 
restricting the use of gravel bars as 
for air~raft ·Jher. eagles are present 
Hansen et al. 1984). 

eagles by 
landing sites 
(derived fran 

11. Transp:>rt of personnel/ equ.iprent/material - land. References 
documented collisions of eagles with powerlines, electrocution of 
eagles perching on power:poles, collisions with vehicles, and 
harassment causing disruption of nesting, feeding, perching, and 
roosting activities. 

a. Collisions with vehicles or structures, or electrocution py 
power lines 

( 1) General guideline. Avoid the placerrent and operation of 
above-ground powerlines in Bald Eagle habitat, 
particularly in treeless areas, to minimize collision 
and electrocution hazards to eagles (derived fran, e.g., 
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Boeker and Nickerson 1975, Olendorff et al. 1981, 
Reiswig 1981, Sherrod et al. 1976). 

(2) Specific guidelines: 

0 

0 

Minimize electrocution of Bald Eagles by proper 
design of power transmission systems (derived fran, 
e.g., Boeker and Nickerson 1975, Olendorff et al. 
1981, Steenhof 1978). (Note: Olendorff et al. 
[1981] and Steenhof [1978] provide detailed 
recommendations regarding construction of 
po.verpoles and powerlines that eliminate or 
minimize electrocution of eagles and other 
raptors.) 

Minimize electrocution of eagles by modifying 
existing powerpoles that are known to have 
electrocuted eagles (derived fran, e.g., Boeker and 
Nickerson 1975, Olendorff et al. 1981, Reiswig 
1981). (Note: Olendorff et al. [1981] and 
Steenhof [1978] provide reccmrendations for 
modifying existing powerpoles. ) 

b. Harassrcent 

(1) General · guideline. Avoid transport of personnel/
equi~t/material by land (e.g., autcm:Jbiles, snow
machines) within Bald Eagle habitat when this activity 
could cause harassrrent (derived fran, e.g., Skagen 1980, 
Snow 1973, Stalmaster 1980, u.s. Anny Corps of Engineers 
1979). 

(2) Specific guidelines: 

0 

0 

0 

Minimize vehicular activity near wintering Bald 
Eagle feeding sites, particularly during periods of 
intensive feeding activity (derived fran Skagen 
1980). 

Minimize vehicular activity near Bald Eagle nests 
during periods of egg laying, incubation, and early 
growth of eaglets (derived fran Snow 1973, u.s. 
Anny Corps of Engineers 1979). 

Minimize vehicular activity near wintering Bald 
Eagle roosts (derived fran Hansen 1977) • 

12. Transport of personnel/equiprent/material water. Boating 
activity caused eagles to flush from feeding and perching sites. 
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Disturbance of eagles by boating activity decreased eagle nesting 
success. 

HarasSirel1t 

(1) General guideline. Avoid transport of personnel/
equiprrent/material by water within Bald Eagle habitat 
when this activity could cause harasSirel1t of eagles 
(derived fran, e.g., Bangs et al. 1982, Russell 1980, 

Skagen 1980, Stalmaster 1980). 

(2) Specific guidelines: 

0 

0 

0 

0 

Minimize use of watercraft near wintering Bald 
Eagle feeding sites (derived from Russell 1980, 
Stalmaster 1980, Knight and Knight 1984). 

Minimize the use of canoe-sized vessels within 350 
m (1,150 ft) of shoreline trees used for perching 
by wintering Bald Eagles (derived from Knight and 
Knight 1984) • 

Minimize the use of canoe-sized vessels within 450 
m (1 ,475 ft) of river bars used by feeding 
wintering Bald Eagles (derived from Knight and 
Knight 1984). 

Minimize boating activity on rivers during periods 
of intense feeding activity (early rrorning and late 
evening) to nuru..nuze harasSirel1t to feeding 
wintering Bald Eagles (derived from Knight and 
Knight 1984). 

13. Water regulation/withdrawal/irrigation. One reference dOC\.IIreilted 
tt.e attraction of eagles to fish killed as they passed t.'rrough 
hydroelectric turbines. 

Attraction to an artificial food source 

General guideline. Avoid placenent of hydroelectric 
~rplants in Bald Eagle habitat if this activity could 
lead to nonnatural concentration of eagles attracted to 
fish kills below the powerplant (derived from Musselman 
1949) • 
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Table 1. Impacts Associated With Each Activity • Ducks 

I m p a c t s 

Aquatic substrate materials add or remove ? 
Aauatic veaetation destruction or chanae ? 
Attraction to artificial food source 
Barriers to movement Dhvsical and behavioral 
Col~~sion ~ith vehicles Jr structures 
Entanalement in fishina nets debris 
Entrapment in imooundments or excavations 
Harassment active or oassive ? 
Harvest chanae in level 
Introduced wild/domestic species COIII:letition 
Morbiditv/mortalitv bv inaestion of oetroleum 
Parasitism/predation increased suscePtibilitv 
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Vea. damaae/destruction due to fire/oarasitism 
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Vea. damaae/destruction due to erosion 
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16. DUCKS - GUIDELINES 

This section consists of guidelines derived frcm references to documented 
impacts that have been discussed in the canpanion 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 2 and 4, 
respectively. 

A. S:pecies-Related Considerations 

1. Are provisions proposed to prevent or rnmlinl.ze disturbance to 
ducks during their flightless molting period? 

2. Has the need of ducks for molting and staging areas been 
considered in planning for the proposed activity? 

3. Are provisions proposed to prevent or minimize disturbance to 
nesting and brood-rearing habitat? 

4. Are provisions proposed to avoid or rnmlinl.ze disturbance to 
bnportant feeding areas used by ducks? See the life history and 
distribution and abundance sections of the Alaska Habitat 
Management Guides for information on feeding areas. 

B. Guidelines 

:i ~3.ticns af::2r each guideline ~efer to annctateC. ref~~ences in the 
canpanion impacts volume. Where the term "derived fran" appears in a 
citation, it indicates that the stated guideline was deduced fran a 
particular reference or number of references but that the reference 
source(s) did not explicitly formulate the guideline. The term 
"derived fran, e.g.," indicates that only a few references were 
selected fran 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 sane cases) fran 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. 
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1. Burning. Burning of vegetation for agricultural purposes altered 
or eliminated nesting cover to the extent that nesting success was 
reduced. 

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

General guideline. Avoid burning vegetation that is 
used by ducks for nesting cover, particularly during or 
just prior to the nesting period (derived from Dwyer 
1970, Fritzell 1975). (Note: See the duck life history 
section in the Alaska Habitat Management Guides for 
nesting chronology.) 

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

See a. above for appropriate guideline. 

2. Chemical application. References discussed impacts of pesticides 
and herbicides to ducks. These impacts included concentration of 
pesticides and herbicides within duck tissues and eggs, reduced 
hatching success and duckling survival, damage to and changes in 
nesting cover, and damage to aquatic vegetation used by ducks for 
food from agricultural runoff. 

a. Aquatic vegetation, destruction or change in carp:>si tion 

General guideline. Avoid the use of agricultural 
chemicals without appropriate safeguards and techniques 
to prevent contaminated runoff from entering 
watercourses and adversely affecting aquatic vegetation 
used by ducks (derived from Tiner 1984) • 

b. ~1c.~::-bid.::.ty o::::- rror:ali.ty due 't·:) L""lgestion cf or con-tact ,,.,ith 
petroleum, petroleum products, or other chemicals 

General guideline. Avoid spraying herbicides or 
pesticides in habitat used by ducks, if these substances 
could be directly or indirectly ingested by ducks 
(derived from Dindal 1970, Vangilder and Peterle 1983). 

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

General guideline. See a. and b. above for appropriate 
guideline. 
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d. Vegetation damage/destruction due to air pollution or contact 
with petroleum products or chemicals 

See a. above for appropriate quideline. 

3. Clearing and tree harvest. Two references discussed clearing of 
nesting habitat. One reference discussed clearing herbicides and 
the other clearing by mechanical methods. 

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

(1). General guideline. Avoid clearing vegetation used by 
ducks (derived fran Dwernychuck and Boag 1973, Sopuck et 
al. 1979) • 

(2) Specific guideline. Minimize changes in vegetation 
composition of habitat used by ducks for nesting, 
particularly changes fran areas dominated by 
broad-leafed plants to areas daninated by grasses 
(derived fran Dwernychuck and Boag 1973) • 

b. Vegetation damage/destruction due to air pollution or contact 
with petroleum products or other chemicals 

See a. ( 1) above for appropriate guideline. 

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

See a. ( 1) above for appropriate guideline. 

4. Draining. Impacts of draining on ducks and their habitat included 
entrapnent and subsequent d....--owning of ducks in drainage 
structures, drainage of pothole wetlands to expand fannlands, 
adverse effects to invertebrates and vegetation used by ducks for 
food, and increased susceptibility to diseases as a result of 
ducks concentrating in limited areas of wetlands. Impacts 
associated with human-caused periodic fluctuations of water levels 
(e.g., drawdowns for irrigation) are included in the activity 
Water regulation/withdrawal/irrigation. Guidelines to minirnize 
the irnpacts of inadequate cross-drainage (e.g. , impoundment of 
water by road construction) are included under the activity 
Grading and plowing. 

a. Aquatic vegetation, destruction or change in composition 

General guideline. Avoid draining \vetlands and the 
subsequent loss of aquatic vegetation used by ducks for 
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food and cover (derived frc:m Haapanen and Waaramaki 
1977) • 

b. Entrapment in ~undments or excavations 

( 1) General guideline. Avoid operation of drainage 
structures that could entrap ducks (when ducks are 
present) (derived frc:m Kopischke 1964). 

(2) Specific guideline. Minimize the entrapnent of ducks in 
drainage structures by installing barriers (e.g., 
screens, grates) that would prevent entry into the 
drainage structure (derived frc:m Kopischke 1964) • 

c. Parasitism and predation, increased susceptibility to 

General guideline. Avoid draining wetlands when this 
activity could concentrate ducks on remaining wetlands, 
thereby increasing their susceptibility to contracting 
avian diseases (derived frc:m Tiner 1984) • 

d. Prey base, alteration of 

General guideline. Avoid draining wetlands when such 
drainage could adversely affect invertebrate populations 
within the wetlands that are used by ducks for food 
(derived from Tiner 1984) • 

e. Terrain alteration or destruction 

General guideline. Avoid draining and destruction of 
wetlands used by ducks (derived from Haapanen and 
Waaramaki 1977, Sopuck et al. 1979, Tiner 1984). 

5. Dri1.ling. Or.e study (which was ~izee by ~·lO ctt,er papers 
reviewed for the impacts section) found that several species of 
ducks were less abundant near a drill rig on land than in 
comparable areas without a drill rig. 

Harassment 

General guideline. Avoid drilling in duck habitat when 
this activity could cause harassment (derived from Barry 
and Spencer 1976). (Note: See the duck life history 
and distribution and abundance sections of the Alaska 
Habitat Management Guides for infonnation on seasonal 
use of habitat and nesting, brood-rearing, and molting 
chronology of ducks.) 
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6. Filling (aquatic and wetlands) and pile-supported structures 
(aquatic) • References discussing aquatic filling documented the 
complete filling of pothole wetlands during road construction and 
the impoundment of water (also the result of road construction) 
that eliminated nesting habitat for at least one species of duck. 
Filling of wetlands also contributed to increased mortality of 
ducks from disease by concentrating ducks in limited remaining 
wetlands. 

a. Parasitism and predation, increased susceptibility to 

General guideline. Avoid filling wetlands when this 
activity could concentrate ducks on remaining wetlands, 
thereby increasing their susceptibility of contracting 
avian diseases (deriveq from Tiner 1984) • 

b. Terrain alteration or destruction 

General guideline. Avoid filling wetlands when this 
activity could lead to loss of irrportant duck habitat 
(derived from Sopuck et al. 1979, Tiner 1984). 

c. Water level or water quality fluctuations 

General guideline. Avoid filling within duck habitat 
when this activity could lead to impeded surface 
drainage and/or creation of impoundments that eliminate 
important duck habitat (derived from Troy 1985) • 

7. Grading/plowing. Several impacts to ducks and their habitat have 
been documented for the activity of grading and plowing. 
Construction of roads has led to impoundment of water and 
subsequent declines of energent plant growth. Construction of 
roads has also eliminated marsh-pond complexes and reduced total 
acreage of ponds in sane areas. Pl:;wing and cultivation of fields 
has caused reduction in available nesting cover along margins of 
wetlands, attraction of ducks to fields of grain, and 
concentration of ducks on remaining wetlands, thereby increasing 
their susceptibility to diseases. 

a. Aquatic vegetation, destruction or change in composition 

( 1) General guideline. Avoid grading or plowing in duck 
habitat when this activity could lead to changes in the 
depth of water or subsequent changes in aquatic 
vegetation in habitat adjacent to the grading or plowing 
project (derived from Sopuck et al. 1979) • 

(2) Specific guideline. Minimize the impoundment of water 
created during grading or plowing (e.g., road 

16-7 



construction) by installing 
structures (e.g. , bridges , 
Sopuck et al. 1979) • 

adequate 
culverts) 

cross-drainage 
(derived from 

b. Attraction to artificial food source 

( 1) General guideline. Avoid establishment of grain fields 
in or near duck habitat to reduce the artificial 
attraction of ducks to the fields in search of food, 
unless this activity is being used to mitigate loss of 
wetland habitat (derived from Bellrose et al. 1945, 
Klebesadel and Restad 1981, Neff 1955, Sugden 1976) • 
(Note: The establishment of grain fields specifically 
for ducks has been used to reduce crop depredations and 
as "enhancement" on state and federal wildlife refuges 
to counter losses of surrounding natural lliibitat 
destroyed by development activities.) 

(2) Specific guidelines: 

0 

0 

Minimize the attraction of ducks to farm fields and 
their subsequent feeding on grain by not storing or 
spreading waste grain in fields. Storing waste 
grain in fields may allow contact by ducks with 
fungal spores on IIDldy grain and may increase their 
chances of acquiring a fungal disease (e.g., 
aspergillosis) (derived from Bellrose et al. 1945, 
Neff 1955) • 

Minimize the attraction of ducks to agricultural 
fields by employing one or IIDre of the foll0\'1ing 
practices: growing crops that are not susceptible 
to damage by ducks (e.g., flaxseed or rapeseed), 
growing grain varieties that can be harvested 
earlier or ~ithout the ~eec1 =or ripening L~ swaths, 
leaving high stubble in fields to discourage ducks, 
and delaying cultivation of harvested fields until 
nearby susceptible crops have been harvested to 
allow ducks to feed on waste grain in areas where 
they can do no damage (derived fran Sugden 1976). 

c. Collision with vehicles or structures, or electrocution by 
power lines 

General guideline. Avoid tilling lands used by ducks 
for nesting (e.g., pond margins) after the nesting 
period has begun to avoid destruction of nests, eggs, 
and incubating females (derived from Higgins 1977) • 
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d. Parasitism and predation, increased susceptibility to 

General guideline. Avoid plowing and cultivating 
wetlands when this activity could concentrate ducks on 
rema1n1ng wetlands, thereby increas1ng tneir 
susceptibility to contracting avian diseases (derived 
from Tiner 1984) • 

e. Terrain alteration or destruction 

General guideline. Avoid grading or plowing in duck 
habitat when this activity could lead to elimination of 
marshes, ponds, and other wetland areas used by d~cks 
(derived from Sopuck et al. 1979, Tiner 1984). 

f. Vegetation canposition, change to less preferred or useable 
species or successional stages 

General guideline. Avoid plowing and cultivating along 
margins of wetlands to minimize loss of nesting and 
brood-rearing cover through changes in density or 
species of plants present in these areas (derived from 
Higgins 1977) • 

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

General guideline. Avoid plowing or cultivating along 
margins of wetlands to minimize loss of nesting and 
brood-rearing cover used by ducks (derived from Sopuck 
et al. 1979) • 

h. Water level or water quality fluctuations 

See a. (1) and a. (2) above for appropriate guidelines. 

8. Grazing. Impacts from livestock grazing include changes in the 
composition of vegetation used by nesting ducks and destruction of 
vegetation, leading to decreased use of the grazed area for 
nesting and brood-rearing and decreased nesting success. 
Trampling of nests and the consumption of duck eggs and nests by 
danestic reindeer has been reported. 

a. Parasitism and predation, increased susceptibility to 

General guideline. Avoid grazing reindeer or other 
livestock in areas used for nesting by ducks to prevent 
trampling of nests and eggs and to prevent livestock 
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fran eating nests or eggs (derived from Nelson and 
Hansen 1959) • 

b. Vegetation canposition, chanae to less preferred or useable 
species or success1onal stage 

General guideline. Avoid grazing livestock within duck 
habitat, particularly in duck nesting areas, to prevent 
damage to or changes in vegetation used by ducks for 
nesting cover (derived fran Dwyer 1970, Higgins 1977) • 

c. Vegetation damage/destruction due to grazing by danestic or 
introduced animals 

(1) General guideline. 
guideline. 

See b. above for appropriate 

( 2) Specific guidelines: 

0 

0 

Minimize the effects of grazing on duck nesting 
habitat by avoiding or limiting grazing and rrowing 
on areas managed primarily for waterfowl production 
(derived from Kirsch 1969) • 

Minimize the effects of livestock grazing on 
shoreline vegetation used for cover by nesting 
ducks by limiting grazing periods in these areas to 
less than 15 cattle-days per acre per year (derived 
fran Bue et al. 1952) • 

9. Human disturbance. Human disturbance has led to flushing of birds 
from nests and subsequent increases in desertion of nests and loss 
of eggs to predators while birds were off the nests. In one 
instance, ducks collided with powerlines after being flushed by 
t:ecple v.·alki.'"lg near t..'1e lines. 

a. Collision with vehicles or structures, or electrocution by 
;p?Werlines 

General guidelines. Avoid human disturbance (humans on 
foot) near overhead wires when ducks are present to 
reduce the likelihood of flushing ducks into the wires 
(derived from Sopuck et al. 1979) . 

b. Harassment 

(1) General guideline. Avoid human disturbance (humans on 
foot) in duck habitat, particularly in areas used by 
nesting and brood-rearing ducks (derived from Gotma.rk 
and Ahlund 1984, Johnson 1984, Strang 1980). 
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(2) Specific guidelines: 

0 

0 

Minimize loss of eggs (to predators or from thermal 
stress) in nests from which females have been 
flushed by covering the exposed eggs with down 
(derived from Choate 1967, Gotmark and Ahlund 
1984) • 

Minimize harassment of nesting ducks by restricting 
human visitation of barrier islands when these 
islands are being used by nesting ducks (Gollop et 
al. 1974) . 

c. Parasitism and predation, increased susceptibility to 

See b. arove for appropriate guidelines. 

10. Netting. References documented entanglement and subsequent death 
of ducks, priroaril y diving ducks, in net fragments and actively 
fished nets. 

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

General guideline. Avoid use of gill nets in areas 
heavily used by rrolting or wintering diving ducks to 
minimize entanglement of ducks in nets (derived from 
Bartonek 1965, Scherger 1947, Stout and Cornwell 1976). 

11. Processing minerals (including gravel). References described 
destruction of aquatic vegetation used for food by ducks from 
industrial discharges, entrapnent of ducks in industrial waste 
basins, and contamination of their feathers, leading to increased 
wetting and eventual hypothennia. 

a. Aquatic vegetation, destruction or change in composition 

General guideline. Avoid processing minerals in habitat 
used by ducks if discharges from such processing could 
lead to destruction of aquatic vegetation used by ducks 
(derived from Tiner 1984) . 

b. Entrapment in impoundments or excavations 

General guideline. Avoid the use and placement of 
uncovered industrial waste basins in areas used by ducks 
to minimize entrapnent and death of ducks (derived fran 
Choules et al. 1978) . (See also Processing oil/gas, 
12 .b.) 

16-11 



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

General guideline. ·Avoid processing minerals in habitat 
used by ducks if ducks could cane in contact with 
chemicals or products used in or generated by the 
processing activity (derived from Choules et al. 1978) . 
(See also Processing oil/gas, 12.c.) 

12. Processing oil/gas: References discussed entrapnent and 
subsequent death of birds in waste and oil sludge pits, 
destruction of aquatic vegetation used by ducks for food, and 
reduced egg quality and hatching success of duck eggs contaminated 
by small amounts of crude and refined oil. 

a. Aquatic vegetation, destruction or change in composition 

General guideline. Avoid processing oil/gas in habitat 
used by ducks if this activity could lead to destruction 
of aquatic vegetation used by ducks (derived from Tiner 
1984) • 

b. Entrapment in impoundments or excavations 

General guideline. Avoid placing petrochemical 
facilities and exposed petroleum sludge pits in areas 
used by ducks (Flickinger 1981) . 

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

( 1) General guideline. Avoid processing hydrocarbons in 
duck habitat when this activity could lead to ingestion 
of or contact with petroleum, petroleum products, or 
chemicals and subsequent debilitation or mortality of 
ducks (derived from Flickinger 1981, Szaro et al. 1980). 

(2) Specific guidelines: 

0 

0 

Minimize contact of ducks with petroleum, petroleum 
products, or chemicals by avoiding the use of 
uncovered waste or sludge basins at petroleum 
processing facilities (derived from Beag and Lewin 
1980, Choules et al. 1978). 

Minimize contact of ducks with petroleum, petroleum 
products, or chemicals at uncovered waste or sludge 
basins by installing deterrent devices (e.g., human 
effigies) in and around the basins and providing a 
means to increase their visibility to ducks (e.g., 
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lighting) during periods of darkness (derived fran 
Boag and Lewin 1980) . 

13. Sewage disposal: Pollution by sewage treatment plants caused 
losses of aquatic vegetation used by ducks for food. 

Aquatic vegetation, destruction or change in composition 

General guideline. Avoid discharging sewage treatment 
plant effluent to waters containing vegetation used by 
ducks for food (derived fran Tiner 1984) • 

14. Solid waste disposal: References described the attraction of 
ducks to moldy ensilage that was disposed of on a farm field and 
that precipitated an outbreak of aspergillosis; and the indirect 
transmission of fowl cholera to ducks from dead chickens that were 
discarded at an open garbage dump. 

a. Attraction to artificial food source 

General guideline. Avoid disposing waste anima.l feed or 
other products on farm fields unless immediate burial of 
the waste is practiced to minimize attraction of ducks 
(derived from Neff 1955). 

b. Introduced wild or danestic species, canpeti tion with or 
disease transmission from 

General guideline. Avoid disposing diseased dead fowl 
at open dumps to minimize the indirect transmission of 
diseases to ducks (derived fran Rosen and Bischoff 
1950) 0 

15. Transport of oil/gas/water - land: Experimental studies that 
investigated the effects of crude oil 3I1d other hydrocaroons on 
ducks and their eggs reported irrpacts that included altered 
rretabolic functions and damage to plumage in adults, decreased 
hatching success of eggs, and decreased survival in ducklings. 
Experimental oil spills in shallow ponds caused reductions of 
invertebrate populations used by ducks for food. 

a. Morbiditv or mortality due to ingestion of or contact with 
petroleum, petroleum products, or other chemicals 

General guideline. Avoid transporting oil or gas by 
land within duck habitat when this activity could lead 
to debilitation or mortality of ducks through ingestion 
of or contact with spilled oil or gas (derived from, 
e.g., Albers and Gay 1982, Lambert et al. 1982). 
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b. Prey base, alteration of 

General guideline. Avoid spilling oil into waterbodies 
that could adversely affect populations of aquatic 
invertebrates that are used by ducks for food (derived 
from Abraham 1975) . 

16. Transport of oil/gas/water water: References reviewed 
documented mortality of sea ducks from oil spills at sea and the 
results of experimental studies wherein crude oil was applied to 
ducks and duck eggs. Impacts of the experimental studies included 
altered metabolic functions and damage to plumage in adults, 
decreased hatching success of eggs, and decreased survival in 
ducklings. 

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

( 1) General guideline. Avoid transporting oil or gas by 
water in areas used by ducks when this activity could 
lead to ingestion of or contact with spilled petroleum 
or petroleum products and subsequent debilitation or 
mortality of ducks (derived fran Lamtetyinen 1966, 
Leppakoski 1973). 

(2) Specific guidelines: 

0 

0 

Minimize the effects of vessel petroleum or 
chemical spills on ducks by requiring that ships 
carrying oil or other floating petroleum products 
or toxic floating compounds be equipped with spill 
containment devices (derived from Leppakoski 1973) . 

Minimize the effects of petroleum or chemical 
spills in wate~ on ducks by avoiding the use of 
emulsifiers and, to the extent possible, by using 
mechanical means to remove spilled floating 
compounds (derived from Leppakoski 1973) . 

17. Transport of personnel/ equi:pnent/material - air: Harassment from 
low-flying aircraft was the most ccmnon llnpa.ct documented and 
caused reduced use of areas, flushing, and altered patterns of 
behavior. Collision by ducks with aircraft was also recorded. 

a. Collision with vehicles or structures, or electrocution bv 
:power lines 

General guideline. 
heavily used by 

Avoid operation of aircraft in areas 
ducks to minimize the risks of 
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18. 

collisions between ducks and aircraft (derived fran 
Stout and Cornwell 1976) . 

b. Harassment 

( 1) General guideline. Avoid aircraft operations on lakes 
and over habitat used by ducks when this activity could 
lead to harassment (derived fran, e.g., Campbell 1984, 
Gollop et al. 1974, Ward and Sharp 1974). 

(2) Specific guidelines: 

0 

0 

0 

0 

0 

Minimize harassment of nesting ducks from aircraft 
overflights by maintaining a minimum of 460 m 
(1,500 ft) above ground level (AGL) for helicopters 
and 152 m (500 ft) AGL for fixed-wing aircraft 
(Gollop et al. 1974) • 

Minimize harassment of ducks by minimizing the 
number of aircraft flights over duck nesting 
habitat (Gollop et al. 1974) • 

Minimize overflights of breeding ducks to- reduce 
the possibility that repeated exposure to aircraft 
disturbance could lower tolerance levels of ducks 
to aircraft disturbance (derived from Gollop et al. 
1974) • 

Minimize harassment of ducks fram aircraft 
overflights during September and October by 
maintaining a minimum altitude of 152 m (500 ft) 
(derived fran Campbell 1984). 

Minimize harassment of molting seaducks from 
helicopter overflights by maintaining a minimum 
altitude of 305 m (1,000 ft) and a minimum distance 
of 1. 6 km ( 1. 0 mi) from the ducks (derived fran 
Gollop et al. 1974, Ward and Sharp 1974, Wright and 
Fancy 1980) . 

Transport of personnel/ equi:pnent/material - land: 
discussed harassment of and collisions with ducks by 
vehicles and collisions of ducks with overhead 
autarobiles. 

References 
air cushion 
wires and 

(a) Collision with vehicles or structures, or electrocution by 
:power lines 

(1) General guideline. Avoid operation and placement of 
land transportation systems in duck habitat to reduce 
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collisions between ducks and powerlines or vehicles 
(derived fran, e.g., Anderson 1978, Sargeant 1981, 
Slaney and Co. 1973, Sopuck et al. 1979). 

(2) Specific guidelines: 

0 

0 

Minimize the potential for collisions between ducks 
and transmission wires or towers by siting 
transmission lines inland fran the coast to avoid 
coastal duck rrovenents. Also, design transmission 
lines to minimize the potential for collisions 
during darkness or bad weather (Bristol Bay 
Cooperative Management Plan 1984, draft final EIS, 
cited in Alaska Habitat Management Guides 
SOut.llwest Region, Guidance (Note: This existing 
guideline was developed for a land management plan 
and although deerred suitable for inclusion here, 
nay or nay not be based on docurrented impact 
infonnation.) 

Minimize the potential for collisions between ducks 
and autarobiles by routing roads through areas 
other than wetlands used by ducks (particularly 
nesting ducks) (derived from Sargeant 1981) . 

b. Harassment 

( 1) General guideline. Avoid operation of air cushion 
vehicles in duck habitat to avoid harassment of ducks 
(derived fran Slaney and Co. 1973). 

(2) Specific guideline. Minimize harassment of ducks during 
operation of air cushion vehicles by naintaining a 
minimum distance of 228 m (750 ft) fran dabbling ducks, 
and 1,200 m (3,900 ft) fran diving ducks (derived fran 
Slaney and Co. 1973). (Note: See the ducks life 
history and distribution and abundance sections of the 
Alaska Habitat Management Guides to detennine the 
likelihood of the presence of either dabbling or diving 
ducks in specific habitats.) 

19. Transport of personnel/equiprent/naterial - water: References 
discussed impacts of waterborne transportation to ducks that 
included death of ducks from collisions with ships and death from 
ingestion of or contact with oil spilled from ships. Vessel 
traffic also caused harassment (flight) of ducks when they were 
approached by airboats and boats and reduced use of areas 
frequently traversed by boats. 
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a. Collision with vehicles or structures, or electrocution by 
power lines 

General guideline. Avoid operation of bright lights on 
watercraft at night to avoid attracting bi~s in areas 
where collisions between ducks and vessels could occur 
(derived from Dick and Donaldson 1978) • 

b. Harassment 

(1) General guideline. Avoid operation of watercraft in 
areas where harassment of ducks could occur (derived 
fran Barry and Spencer 1976, Campbell 1984, Sopuck et 
al. 1979) • 

(2) Specific guideline. During autumn, minimize harassment 
of ducks by airboats by maintaining a minimum distance 
of 400 m (~ mi) between ducks and airboats (derived from 
campbell 1984) • 

c. Morbidity or nortality due to ingestion of or contact with 
petroleum, petroleum products, or other chemicals 

See Transport of oil/gas/water 
appropriate guidelines. 

water, 16., for 

20. Water r lation/withdrawal/irri ation: Several impacts resulting 
fran water regulation/withdrawal irrigation have been documented. 
Impacts included changes in or loss of aquatic vegetation used by 
ducks because of changes in mean levels of water, increased rates 
of predation on ducks or their eggs when nesting islands are 
connected to the shore during drawdowns for irrigation, and 
inundation of nests and nesting areas. Changes in levels of water 
caused changes in the mnnber or loss of access to invertebrate and 
mollusc prey items and emergent vegetation, drying or flooding of 
wetland areas, and shifts of successional stages (e.g., wetlands 
to shrubs or forest) • 

a. Aquatic vegetation, destruction or change in composition 

General guideline. Avoid altering water levels in duck 
habitat when this activity could lead to loss or 
reduction of vegetation used by ducks for food or cover 
(derived from Sopuck et al. 1979). 

b. Parasitism and predation, increased susceptibility to 

General guideline. Avoid drawdowns of waterbodies 
containing islands used by nesting ducks when such 
drawdowns could create bridges between the islands and 
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the shore and lead to increased predation on nesting 
ducks and their eggs (derived from Sopuck et al. 1979). 
(See also Draining, 4.c., or Filling- aquatic, 6.c., 
for appropriate guidelines) 

c. Prey base, alteration of 

General guideline. Avoid altering water levels when 
this activity could lead to reductions in numbers of or 
reduced access to invertebrate prey species used by 
ducks for food (derived from Sopuck et al. 1979) • 

d. Terrain alteration or destruction 

General guideline. Avoid inundation or permanent drying 
of habitat used by ducks for nesting, feeding, or 
loafing (derived from Nieman and Dirschl 1973, Sopuck et 
al. 1979, Tiner 1984). 

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

General guideline. Avoid alteration of water levels in 
duck habitat that could cause changes in shoreline 
vegetation that could lead to reduced use of this 
habitat by ducks- (derived from Nieman and Dirschl 1973, 
Sopuck et al. 1979). 

f. Water level or water quality fluctuations 

General guideline. Avoid causing fluctuations in water 
level or water quality that could lead to reduced use of 
habitat by ducks (derived from Nieman and Dirschl 1973, 
Sopuck et al. 1979, Tiner 1984). 
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17. Geese 



Table 1. Impacts Associated With Each Activity· Geese 

.... 

I m p a c t s 

Aauatic substrate materials add or remove 
Aauatic veaetation destruction or chanae 
Attraction to artificial food source 
Barriers to movement chvsical and behavioral 
Collision with vehicles or structures 
Entanalement in fishina nets debris 
Entracment in imcoundments or excavations 
Harassment active or cassive 
Harvest change in level 
Introduced wild/domestic soecies comoetition 
Morbiditv/mortal itv bv im~estion of oetroleun 
Parasitism/oredation increased susceotibilitv 
Prev base alteration of 
Shock waves (increase in hvdrostatic oressurel 
Terrain alteration or destruction 
Veg. comoosition change to less oreferred 
Vea. damaae/destruction due to air ~llution 
Veg. damage/destruction due to fireicarasitism 
Vea. damaae/destruction due to arazina 
Vea. damage/destruction due to erosion 
Water level or water gualtty fluctuations 

X · Documented impact (see text). 
? · Potential impact. 
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17. GEESE - GUIDELINES 

This section consists of guidelines derived fran references to documented 
impacts that have been discussed in the canpanion 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 "Y1hich 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. Has the preference of geese to nes~ on islands been considered in 
planning for the pro:posed activity? (Note: See the goose life 
history and distribution and abundance sections of the Alaska 
Habitat Management Guides for · infonnation on seasonal use of 
habitat, and nesting, brood-rearing, and molting chronology of 
geese.) 

2. Has the use by geese of specific brood-rearing areas separate from 
nesting areas been considered in planning for the pro:posed 
activity? 

3. Have measures been pro:posed to prevent or minimize disturbance to 
geese on fall staging areas where they obtain the necessary energy 
reserves prior to migrating to wintering areas? 

4. Are provisions pro:posed to prevent or minimize disturbance to 
geese during their flightless period in traditional molting areas? 

B. Guidelines 

Citations after each guideline refer to annotated references in the 
canpanion impacts vol'I.Ille. Where the te:rm "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 te:rm 
"derived fran, e.g.," indicates that only a few references were 
selected from a large number of references providing similar 
infonnation. Citations without the two aforementioned terms indicate 
that the guideline is either a direct paraphrase of the source or 
contains a substantial amount of infonnation (including specific units 
of measure, in sane cases) fran the original reference. In instances 
in which different references discuss identical bnpacts under similar 
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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. 

In order to account for the limited distribution of snow geese in 
Arctic Alaska and the species' apparent high reactivity to certain 
types of disturbance, additional guidelines are presented that are 
unique to snow geese breeding and staging situations in Arctic Alaska 
(see B.a., ll.b., 12.a., and 12.c. below). 

1. Blasting. One reference reported that noise fran blasting for 
reservoir preparation contributed to decreased nesting success in 
a population of Canada geese. Another reference reported snow 
geese exhibiting alert reactions to construction blasting 13 km (8 
rni) distant. 

Harassment 

( 1) General guideline. Avoid blasting near goose nesting 
areas when geese are present (derived from Gibson and 
Buss 1972) . 

The following guideline applies to breeding snow geese in Arctic 
Alaska. 

(2) Specific guideline. Minimize harassment of breeding 
snow geese by avoiding construction blasting within 13 
krn (8 rni) of incubating and brood-rearing snow geese 
(derived fran Envirosphere Company 1986) . 

2. Chemical application. References discuss impacts of pesticides 
and herbicides applied to vegetation used by geese for food. 
Irrpa.cts to geese include death, debilitation of enzyme systems, 
and decreased nesting success. 

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

( 1) General guideline. Avoid use of pesticides or 
herbicides that are toxic to geese in habitat used by 
geese (derived fran, e.g., Blus et al. 1979, Flickinger 
1979, White et al. 1982, Zinkl et al. 1978). 

(2) Specific guidelines: 

0 Minimize impacts to geese from the use of 
pesticides and herbicides by using chemicals that 
have a low level of toxicity to geese and that 
degrade rapidly to nontoxic cc:mpounds after 
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0 

application (derived from Blus et al. 1979, 
Flickinger 1979, White et al. 1982, Zinkl et al. 
1978) • 

Minimize the exposure oi geese to chemically 
treated crop seed by using treated seed only where 
necessary and by using methods of cultivation that 
decrease the availability of grain to geese 
(derived from Blus et al. 1979). 

3. Clearing and tree harvest. One reference attributed the desertion 
of several canada goose nests to noise from clearing orchards and 
farms prior to reservoir filling. 

Harassment 

General guideline. Avoid clearing in or near goose 
habitat when geese are present (derived from Culbertson 
et al. 1971) • 

4. Drilling. One study (that was summarized by two other papers 
reviewed for the impacts section) found that geese were less 
abundant near a drill rig on land than in more distant comparable 
areas. 

Harassment 

General guideline. Avoid drilling in goose habitat when 
this activity could cause harassment to geese (derived 
from Barry and Spencer 1976) . 

5. Filling (aquatic and wetlands) and pile-supported structures 
(aquatic). One reference found that water impounded by the 
construction of a road effectively eliminated and reduced habitat 
quality for breeding white-fronted geese. Another reference 
reported filling of snow goose brood-rearing areas with gravel and 
consequent loss of use of the area by geese. 

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

General guideline. Avoid filling wetlands when this 
activity could lead to direct loss of habitat from 
material overlay (derived from Envirosphere 1986, Troy 
1985) . 
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b. Water level or quality fluctuations 

General guideline. Avoid filling wetlands when this 
activity could lead to i.rrpeded surface drainage and/ or 
c=-eation of irrpou.t'ldm:mts t..~t eliminate gcose breeding 
habitat (derived from Troy 1985). 

6. Grading/plowing. References docurrented two impacts to geese from 
grading and plowing. Noise from grading activities caused 
desertion of nests and decreased nesting success. Geese also were 
attracted to cultivated grain fields to feed. 

a. Attraction to artificial food source 

( 1) General guideline. Avoid establishrrent of grain fields 
in or near goose habitat, to reduce the artificial 
attraction of geese to the fields in search of food, 
unless this activity is being used to mitigate loss of 
wetland habitat (derived frtm Blus et al. 1984, 
Klebesadel and Restad 1981, Sugden 1976). (Note: The 
establishment of grain fields specifically for geese has 
been used.. to reduce crop depredations and as enhancenent 
on state and federal wildlife refuges to counter losses 
of surrounding natural habitat destroyed by developnent 
activities. ) 

(2) Specific guideline. Minimize the attraction of geese to 
agricultural fields by enploying one or nore of the 
following practices: a) growing crops that are not 
susceptible to damage by geese (e.g., flaxseed or 
rapeseed) ; b) growing grain varieties that can be 
harvested earlier or without the need for ripening in 
swaths; c) leaving high stubble in fields to discourage 
geese; d) delaying cultivation of harvested fields until 
nearby susceptible crops have been harvested (to allow 
geese to feed on waste grain in areas where they can do 
no damage); and e) by using methods of cultivation that 
minimize the availability of seed to geese (derived from 
Blus et al. 1984, Sugden 1976). 

b. Harassment 

General guideline. Avoid grading or plowing near 
nesting geese when this activity could cause harassment 
(derived from Culbertson et al. 1971, Gibson and Buss 
1971). 

7. Grazing. One reference doculrented the introduction of foxes (for 
fur fanning) to islands used by nesting Aleutian Canada geese and 
the subsequent elimination of geese frc:im these islands. 

17-6 



Parasitism and predation, increased susceptibilty to 

General guideline. Avoid introducing predatory species 
within goose nesting habitat (derived from Jones and 
Byrd 1979i • 

8. Human disturbance. Disturbance of geese by · humans has caused 
geese to flush from nests, decreased nesting success, and 
increased loss of eggs and young to predators while geese were off 
their nests or separated from their broods. Disturbance by humans 
has also disrupted the activities of molting and nonbreeding 
geese, causing them to leave the area or to remain in alert 
posture for extended periods. 

The responses of breeding snow geese · in Arctic Alaska are 
sufficiently distinct from those of other species and regions that 
an additional set of guidelines has been written for that 
situation (see a. below) . 

a. Harassment 

(1) General guideline. Avoid human disturbance (humans on 
foot) in goose habitat, particularly in areas used by 
nesting, brood-rearing, molting, or fall-staging geese 
(derived from, e.g., Derksen et al. 1982, Eisenhaurer 
and Kirkpatrick 1977, Hansen and Eberhardt 1971, 
Macinnes and Misra 1972). 

(2) Specific guidelines. 

The following guidelines apply to all regions of the 
state: 

0 

0 

0 

Minimize harassment of geese by restricting 
developnent activities to periods when geese are 
absent from the area (i.e., September to rtiay) 
(Derksen et al. 1982) • 

Minimize harassment of geese by avoiding 
development activities in coastal wetlands and 
intertidal areas that are important fall staging 
areas (Derksen et al. 1982) • 

Minimize harassment of geese by siting facilities, 
winter trails, and developments on dry upland 
tundra away from wet-sedge meadows and drained 
basins used extensively by geese (Derksen et al. 
1982) • 
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0 

0 

0 

0 

Minimize visits to goose nests, particularly during 
the early egg-laying period, to minimize desertion 
of nests (derived from Mickelson 1975). 

Minimize harassment of nesting geese by restr1cting 
human visitation to barrier islands ¥ihen these 
islands are being used by nesting geese (Gollop et 
al. 1974) • 

Minimize harassment of snow geese during late 
summer by avoiding the approach of humans on foot 
to within 150 m (500 ft) (derived from Spindler 
1984). 

Minimize harassment of black brant during fall 
migration by avoiding approach of humans on foot to 
within 4 km (2.5 mi) (derived from Lehnhausen and 
Quinlan 1981). 

The following guidelines apply to breeding snow geese in 
Arctic Alaska: 

0 

0 

0 

Minimize harassment to snow goose breeding pairs at 
the nest and to nonbreeding geese at this time by 
not approaching on foot within 200 m (650 ft) 
(derived from Envirosphere Company 1986) • 

Minimize harassment of breeding snow geese during 
egg laying and incubation that could cause 
abandonment of nesting habitat on Howe Island by 
prohibiting visits to the Howe Island USGS 
benchmark site between 20 May and 8 July (derived 
from Envirosphere Company 1986) • 

Minimize severe harassment (e.g., capture and 
handling) of snow goose brood-rearing flocks to 
avoid causing abandonment of brood-rearing areas 
(derived from Envirosphere Company 1986) • 

b. Parasitism and predation, increased susceptibility to 

General guideline. Avoid human disturbance (humans on 
foot) in areas used by nesting and brood-rearing geese, 
to avoid flushing geese from their nests or separating 
adults from young and exposing the unprotected eggs or 
young to increased predation (derived from Eisenhaurer 
and Kirkpatrick 1977, Macinnes and Misra 1972, Nickelson 
1975) . 
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9. Processing oil/ gas. One reference reported that six geese were 
found dead in a tailings pond of an oil sands extraction plant. 

Morbidity or m:>rtali ty due to ingestion of or contact with 
petroleum, petroleum products, or ot:her chenu..cals 

(1) General guideline. Avoid processing hydrocarbons in 
goose habitat when this activity could lead to ingestion 
of or contact with petroleum, petroleum products, or 
chemicals, and subsequent debilitation or mortality of 
geese (derived fran Boag and Lewin 1980). 

(2) Specific guidelines: 

0 

0 

Minimize contact of geese with petroleum, petroleum 
products, or chemicals by avoiding use of uncovered 
waste or sludge basins at petroleum processing 
facilities (derived from Boag and Lewin 19~0) . 

Minimize contact of geese with petroleum, petroleum 
products, or chemicals at uncovered waste or sludge 
basins by installing deterrent devices (e.g., human 
effigies) in and around the basins and providing a 
means to increase their visibility to geese (e.g., 
lighting) during periods of darkness (derived fran 
Boag and Lewin 1980) . 

10. Transport of oil/gas/water-land, ice. Two references discuss the 
effects of noise from a simulated natural gas canpressor station 
on fall-staging white-fronted, Canada, and snow geese on the 
arctic coastal plain of the northern Yukon Territory. Reactions 
of snow geese included changes in direction and pattern of flight 
upon encountering the sound, increased distance between flocks of 
feeding geese and the active sound simulator, and fewer geese 
landing near the active simulator. 

Harassment 

(1) General guideline. Avoid siting gas canpressor stations 
in areas heavily used by fall-staging geese (derived 
from Gallop and Davis 1974, Wiseley 1974) • 

(2) Specific guidelines: 

0 Minimize harassment to geese if canpressor stations 
nrust be built within areas used by geese for 
staging by shutting down the stations during the 
goose staging period or by installing efficient 
nruffler systems that reduce the area affected by 
the noise (Gollop and Davis 1974) . 
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0 Minimize harassment to geese by suspending aircraft 
support operations to the compressor stations 
during the goose staging period or by keeping such 
operations to a rnintmum (Gallop and Davis 1974) . 

11. Transport of personnel/ equipnent/material-air. Several references 
discuss impacts of aircraft overflights to brant and ~ror, 
Canada, white-fronted, and snow geese. Impacts include collision 
with powerlines after geese were flushed by low-flying aircraft, 
flushing geese from nests and a subsequent increase in predation 
on the exposed eggs, interruption of feeding activities, the 
splitting of flocks, and abandonment of the area in which 
overflights occurred. 

The responses of breeding and staging snow geese in Arctic Alaska 
to aircraft are sufficiently distinct from those of other geese 
and in other regions that separate guidelines have been written 
(see b. below). 

a. Collision with vehicles or structures, or electrocution by 
power lines 

. General guideline. Avoid aircraft overflights of geese, 
particularly snow geese, when such overflights could 
cause geese to take flight and collide with nearby 
overhead wires (derived from Blokpoel and Hatch 1976) . 

b. Harassment 

(1) General guideline. Avoid operation of 
particularly helicopters, over habitat used 
(derived from Derksen et al. 1979, Gallop et 
Salter and Davis 1974) . 

aircraft, 
by geese 
al. 1974, 

(2) Specific guidelines: 

0 

0 

0 

Minimize harassment of geese by using fixed-wing 
aircraft instead of helicopters for flights over 
habitat occupied by geese (derived from Davis and 
Wiseley 1974, Gallop et al. 1974, Sellers 1979). 

Minimize harassment of molting geese (brant, 
Canada, white-fronted, and snow geese) by requiring 
small aircraft to maintain a rnintmum altitude of 
1,525 m (5,000 ft) over habitat used by molting 
geese (Derksen et al. 1979). 

Minimize harassment of nesting black brant by 
maintaining minimum altitudes of 152 m (500 ft) for 
overflights by fixed-wing aircraft and 457 m (1,500 
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0 

0 

ft) for overflights by helicopters (Gollop et al. 
1974) . 

Minimize harassment of geese by avoiding repeated 
overflights or circling by aircraft, part.Lcularly 
helicopters (derived from Gollop et al. 1974, 
Woodward-clyde Consultants 1982) • 

Minimize harassment by routing aircraft a rnininrum 
of 1.6 km (1 mi) fran fall-staging errperor and 
cackling Canada geese (derived from Ttmm 1980) . 

The following guidelines apply to breeding snow geese in 
Arctic Alaska: 

0 

0 

0 

Minimize harassment of breeding snow geese at Howe 
and Duck islands (Sagavanirktok River delta-Prudhoe 
Bay area) by avoiding flights within 1.6 km (1 mi) 
of these islands between 25 May and 7 July (Welling 
and Johnson 1982) . Necessary overflights of these 
islands should be conducted above 500 rn (1,650 ft) 
(Welling and Johnson 1982) • 

Minimize harassment of breeding geese during egg 
laying and incubation that could cause abandonment 
of nesting habitat on Howe Island by prohibiting 
visits to the Howe Island USGS benchmark site with 
helicopters between 20 May and 8 July (derived from 
Envirosphere Company 1986) • 

Minimize harassment of brood-rearing and rrol ting 
snow geese in the Sagavanirktok River delta by 
routing helicopter flight paths to avoid flightless 
geese by a rnininrum of 1.6 km (1.0 mi) and 500 rn 
(1,650 ft) agl (derived from Envirosphere Canpany 
1986, Welling and Johnson 1982). 

The following guidelines apply to staging snow geese in 
Arctic Alaska. 

0 

0 

Minimize harassment of fall-staging snow geese by 
scheduling necessary repetitive aircraft and 
helicopter overflights to minimize the interval 
between overflights (preferably to 1/2 hr intervals 
as ORXJSed to 2 hr intervals) (derived from Davis 
and Wiseley 1974) . 

Minimize harassment of fall-staging snow geese by 
routing aircraft away fran areas of heavy 
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0 

0 

concentrations of snow geese (derived fran Salter 
and Davis 1974) . 

Minimize harasS!rent of fall-staging snow geese by 
avoiding aircraft overflights at altitudes less 
than 3,050 m (10,000 ft) and within 14.6 km (9 mi) 
of snow geese (derived from Salter and Davis 1974) • 

Minimize harassment of fall-staging snow geese 
(through reduced lateral dispersion of sound fran 
the aircraft) by conducting necessary aircraft 
flights near geese at altitudes of less than 30 m 
(100 ft) (derived from Spindler 1984). 

c. Parasitism and predation, increased susceptibility to 

General guideline. Avoid flying over nesting geese to 
reduce flushing geese fran nests and thereby exposing 
the unattended eggs and disturbed adults to increased 
avian or marnnalian predation (derived fran Barry and 
Spencer 1976, Derksen et al. 1982). 

12. Transport of personnel/equipment/material land. References 
documented collisions of geese with powerlines, harassment of 
geese by hovercraft and trucks, leading to disruption of behavior 
of incubating and brood-rearing geese and to abandonment of 
nesting habitat and vehicular traffic restricting the movements of lr 
flightless geese attempting to cross a road. 

a. Barriers to movement, physical and behavioral 

The following guideline applies to breeding snow geese in 
Arctic Alaska. 

General guideline. Avoid construction of roads and 
continuous operation of vehicles on roads traversing 
snow goose brood-rearing habitat, to avoid creating a 
barrier that prevents or hinders the movement of broods 
between brood-rearing areas (derived Envirosphere 
Company 1986, Hampton and Joyce 1985). 

b. Collision with vehicles or structures, or electrocution bv 
power lines 

( 1) General guideline. Avoid the placerrent of overhead 
wires and support structures within habitat used by 
geese (derived from Sopuck et al. 1979) . 

(2) Specific guideline. Minimize collisions of aeese with 
overhead transmission wires or towers by siting 
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c. 

transmission lines inland fran the coast to avoid 
coastal goose rroverrents (Bristol Bay Cooperative 
Managerrent Plan 1984, draft final EIS, cited in Alaska 
Habitat Managerrent Guides in the Southwest Region, 
Guidance). (Note: This existing guideline was 
developed for a land managerrent plan and although deerred 
suitable for inclusion here, may or may not be based on 
docurcented impact infonna.tion.) 

HarasSirent 

( 1) General guideline. Avoid operation of vehicles, 
including hovercraft, within habitat used by geese when 
geese are present (derived fran Culbertson et al. 1971, 
Harrpton and Joyce 1985, Slaney and Co. 1973). 

(2) Specific guideline. Minimize harasSirent of geese by 
hovercraft by maintaining a mininn.mt distance of 1 , 200 m 
(3, 900 ft) fran geese (derived fran Slaney and Co. 
1973) . 

The following guidelines apply to breeding snow geese in 
Arctic Alaska. 

0 

0 

Minimize harasSirent of nesting snow geese and 
possible -abandoi'llreilt of nesting areas by minimizing 
vehicle traffic on roads within 1.6 km (1.0 mi) of 
nesting areas (derived fran Envirosphere 1986). 

Minimize harassment of brood-rearing snow geese by 
avoiding operation of vehicles within 1. 0 km ( 0. 6 
mi) of geese (derived fran Envirosphere 1986). 

13. Transport of personnel/ equiprrent/material - water. References 
described harassment of geese by the operation of small boats and 
airboats, separation of young from adults by boats causing 
increased rates of predation on young, and inadvertent introduc
tion of predators on ships that visit islands used by geese for 
nesting. 

a. HarasSirent 

(1) General guideline. Avoid operation of small boats in 
areas used by geese when geese are present (derived fran 
Hampton and Joyce 1985, Mickelson 1975, OWens 1977). 

(2) Specific guideline. Minimize harassment of resident 
fall-staging geese in autumn by airboats by maintaining 
a mininn.mt distance of 125 m (400 ft) from geese (derived 
fran Campbell 1984). 
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b. Parasitism and predation, increased susceptibility to 

( 1) General guideline. Avoid operation of watercraft in 
areas used by geese when increases in predation on geese 
could occur as a result of the operation of watercraft 
(derived from Jones and Byrd 1979, Mickelson 1975). 

(2) Specific guidelines: 

0 

0 

Minimize reduction of goose populations by avoiding 
the introduction of predators of geese (derived 
from Jones and Byrd 1979) • 

Minimize separation of goslings from adult geese 
and consequent increased rates of avian predation 
on goslings by avoiding the operation of boats near 
broods of geese (derived from Mickelson 1975) • 

14. Water regulation/withdrawal/ irrigation. References discussed 
inundation and erosion of island nest sites used by geese upon 
completion and operation of hydroelectric dams. Changes in levels 
of water also changed the composition of vegetation to species 
that were less preferred by geese. Drawdown of impoundments used 
for irrigation also allowed easier access of mammalian predators 
to islands used by nesting geese, causing increased predation on 
these nests. 

a. Parasitism and predation, increased susceptibility to 

General guideline. Avoid drawdawn of waterbodies 
containing islands used for nesting by geese when such 
activity could connect the islands and the mainland, 
thereby facilitating mammalian predation on nesting 
geese or their eggs (derived from Sopuck et al. 1979) • 

b. Terrain alteration or destruction 

General guideline. Avoid water regulation/withdrawal/ 
irrigation within habitat used by geese when this 
activity could lead to temporary or permanent inundation 
of islands and wetland habitat or drying of wetlands or 
waterbodies that adversely affects the use of this 
habitat by geese (derived fran, e.g., Bowhay 1972, 
Fielder and Perleberg 1983, Gibson and Buss 1972, Nieman 
and Dirschl 1973) • 
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c. Vegetation canposition, change to less preferred or useable 
species, or successional stage 

General guideline. Avoid alteration of water levels in 
habitat used by geese that could cause changes in 

J canposi tion of vegetation to species that are less 
preferred by geese (derived from Bowhay 1972). 

d. Water level or water quality fluctuations 

General guideline. Avoid causing fluctuations in water 
level or water quality that could lead to reduced use of 
habitat by geese (derived fran, e.g., Bowhay 1972, 
Hanson and Eberhardt 1971, McCabe 1979). 
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Table 1. Impacts Associated ~ith Each Activity · Seabirds 

•rt 

I m p a c t s 

Aauatic substrate materials add or remove ? 
Aauatic veaetation destruction or change ? 
Attraction to artificial food source ? 
Barriers to movement physical and behavioral 
Collision with vehicles or structures 
Entanglement in fishing nets debris 
Entracment in imooundments or excavations 
Harassment active or oassive ? 
Harvest chanae in level 
Introduced wild/domestic soecies comoetition 
Morbiditv/mortalitv bv inaestion of oetroleum 
Parasitism/predation increased susceotibilitv 
Prev base alteration of 
Shock waves (increase in hydrostatic pressure) X 
Terrain alteration or destruction 
Veg. COQX>sition change to less Preferred 
Vea. damaae/destruction due to air oollution 
Veg. damage/destruction due to fire/oarasitism 
V~g. damage/destruction due to grazing 
Veg. damage/destruction due to erosion 
~ater level or water gual1ty fluctuat1ons 

X • Documented impact (see text). 
? · Potential impact. 
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18. SEABIRDS - GUIDELINES 

This section consists of guidelines derived from references to docurrented 
impacts that have been discussed in the canpanion volUire, 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 docurrented 
impacts have been located are included here. Table 1 is a quick index to 
the impacts and activities for which dOCUirentation 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. Are provisions proposed to avoid or mlnlm1Ze damage to or 
destruction of cliffs and barrier islands used by nesting 
seabirds or areas in which burrow-nesting species may dig their 
nest holes? (Note: See the distribution and abundance section of 
the Alaska Habitat Managerrent Guides - Southcentral Region for 
locations of seabird nesting. ) 

2. Has the vulnerability of ground-nesting seabirds on islands to 
introduced predators been considered for those activities that may 
introduce, either accidentally or intentionally, animals capable 
of preying on seabirds, their eggs, or their young? 

3. Has the low reproductive potential (e.g., a small clutch size or a 
long period to reproductive maturity) of the seabird species in 
the area of the proposed activity been considered for activities 
that may interfere with or reduce the nesting success of seabirds? 

B. Guidelines 

Citations after each guideline refer to annotated references in the 
canpanion impacts volUire. Where the tenn "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 tenn 
"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 tenns 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 sare cases) from the original reference. In instances 
in \vhich different references discuss identical impacts under similar 
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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 rrost 
protective of the wildlife species or its habitat use. 

1. Blasting. One reference discussed rrortali ty of seabirds from 
underwater blasting. 

Shock waves (increase in hydrostatic pressure) 

(1) General guideline. Avoid blasting in seabird habitat, 
particular! y in feeding areas, when seabirds are present 
(derived from Cooper 1982) . 

(2) Specific guidelines: 

0 

0 

0 

Minimize impacts of blasting to seabirds by 
scheduling underwater blasts when few birds are in 
the area (derived fr<;rn Cooper·1982). 

Minimize impacts of blasting to seabirds by 
scheduling only one blast per day or, at a minimum, 
by timing the blasts such that birds attracted to 
the fish killed by the earlier blast will have 
sufficient time to leave the new blast area 
(derived from Cooper 1982). 

Minimize impacts of blasting to seabirds by 
patrolling the area of the blast by boat in 
conjunction with scaring techniques (e.g. , gunfire, 
underwater acoustics) to drive birds away from the 
area prior to the blasting (derived from Cooper 
1982). 

2. Chemical aoplication. Runoff containing organochlorines that 
eventually made its way to seabird habitat caused elevated levels 
of organochlorines in seabird tissues, eggshell thinning, and 
reduced viability of embryos. 

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

General guideline. Avoid application of chemicals in 
seabird habitat or in areas where runoff containing 
chemicals could reach seabird habitat if rrortality or 
morbidity of seabirds could result from direct ingestion 
of these chemicals or ingestion of contaminated food 
items (derived from Ohlendorf et al. 1978). 
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3. Grazing. Livestock introduced onto islands have grazed and 
trampled vegetation in nesting areas of burrowing seabirds and 
have initiated landslides that have buried burrows and rendered 
slopes unuseable by burrowing seabirds. Fox fur fanning was 
doc~~ted as a source of increased predation 8n seabi~ds. 

a. Parasitism and predation, increased susceptibility to 

General guidelirie. Avoid fox fur fanning (or raising 
other fur-bearing predators of seabirds) in habitat used 
by seabirds, particularly ground-nesting or burrowing 
seabirds (derived from Jones and Byrd 1979). 

b. Terrain alteration or destruction 

General guideline. Avoid grazing livestock in areas 
used for nesting by burrowing seabirds to prevent 
trampling of burrows, disruption of vegetation, and 
erosion of slopes used by burrowing seabirds for nest 
sites (derived from Jones and Byrd 1979) • 

c. Vegetation darrage/ destruction due to grazing by darestic or 
introduced animals 

See b. above for appropriate guideline. 

4. Human disturbance. References (dealing primarily with gulls) 
docurrented nest abando:rment, flushing of adults from nests, and 
increased predation by gulls on exposed eggs and chicks when 
humans approached and ventured into nesting areas. 

a. HarasSireilt 

(1) General guideline. Avoid harassrrent of gulls and other 
seabirds, particularly during the breeding season 
(derived from, e.g., Ellison and Cleary 1978, Gillett et 
al. 1975, Robert and Ralph 1975). 

(2) Specific guidelines: 

0 

0 

Minimize harassrrent to seabirds by restricting 
human visitation to areas used by breeding 
seabirds, particularly during nest initiation, 
incubation, and early chick rearing (derived from, 
e.g., Ellison and Cleary 1978, Gallop et al. 1974, 
Lehnhausen and Quinlan 19 81) • 

Minimize harassrrent of nesting gulls by maintaining 
a distance of 100 m (330 ft) from the nests 
(derived from Murphy and Hoover 1981). 
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b. Parasitism and predation, increased susceptibility to 

General guideline. See a. above for appropriate 
guidelines that will also minimize predation on seabird 
eggs and chicks while the adults are harassed off the 
nest. 

5. Netting. References discussed entanglement of seabirds in 
actively fished and lost nets and the attraction of seabirds to 
net-entangled organisms (e.g., fish). 

a. Attraction to an artificial food source 

General guideline. Avoid using nets or discarding 
d.anaged nets in areas used by feeding seabirds, to 
minimize attracting seabirds to organisms (e.g., fish) 
entangled in the nets (derived from DeGange and Newby 
1980). 

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

General guideline. Avoid using nets or discarding 
d.anaged net in areas used by seabirds, to minimize 
entanglement of birds in the net (derived from Ainley et 
al. 1981, DeGange and Newby 1980, King et al. 1979). 

6. Processing minerals (including gravel). Chemical and heavy netal 
(e.g., nercury) contamination of marine waters from effluent and 
spills from netals processing was retxJrted to cause elevated 
levels of netals in tissues and eggs of seabirds and decreased 
viability of embryos. 

z.brbidity or rrortality due to ingestion of or contact with 
petroleum, oetroleum nroducts, or other chemicals 

General guideline. Avoid processing minerals in or near 
seabird habitat if this activity could cause rrortality 
or rrorbidi ty from ingestion of chemicals or heavy netals 
(derived from Ohlendorf et al. 1978) . 

7. Processing oil/gas. Impacts to seabirds from petroleum processing 
(e.g., processing effluent, petrochemical spills) included 
eggshell thinning, decreased viability of embryos, and elevated 
levels of organochlorine ce>rrq?Ounds in tissues. Experitrental 
dosing of seabirds with oil caused blood and endocrine disorders 
and reduced weight gain. 

Morbidity or rrortality due to ingestion of or contact with 
petroleum, petroleum products, or other chemicals 
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General guideline. Avoid processing oil, gas, or 
petrochemicals in or near seabird habitat if this 
activity could cause rrortali ty or rrorbidi ty fran 
ingestion of oil, petroleum products, or petrochemicals 
(derived fran Ohler~orf et al. 1978). 

8. Sewage disposal. Sewage waste water containing hydrocarbons, 
organochlorines, and heavy netals was a source of contamination of 
seabird habitat that ultimately affected egg shell thickness and 
egg viability and elevated levels of contaminants in seabird 
tissue. 

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

General guideline. Avoid disposal of sewage containing 
hydrocarbons, organochlorines, or heavy netals in or 
near seabird habitat, to minimize ingestion of compounds 
debilitating or lethal to seabirds (derived from 
Ohlendorf et al. 1978) • 

9. Solid waste disposal. References discussed the attraction of 
gulls to garbage dumps, recreation area_s, airports, or other areas 
where garbage was improperly handled or stored. Gulls were also 
found entangled in discarded plastic beverage carriers. 

a. Attraction to an artificial food source 

(1) General guideline. To minimize the attraction of gulls, 
prohibit establishing or operating garbage dumps in 
areas where gulls are present (derived fran Solman 
1978). 

(2) Specific guideline. Minimize the availability of 
garbage to gulls by rapidly burying or preferably 
incinerating the garbage and by maintaining proper 
collection and storage procedures prior to incineration 
(derived from Solman 1978). 

b. Collision with vehicles or structures, or electrocution by 
power lines 

General guideline. Avoid collisions between seabirds 
and aircraft by siting airports away from areas used by 
seabirds and by siting developments that could attract 
seabirds (e.g., gulls to dumps, shopping center parking 
lots) such that birds flying to these areas from 
roosting or loafing sites would not fly over airports or 
approach or departure routes (derived from Solman 1978). 
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c. Entanglerrent in fishing nets, marine or terrestrial debris or 
structures 

General guideline. Avoid dis:posal of materials that 
could entangle seabirds in seabird habitat {derived frcm 
Paul 1984). 

10. Trans:port of oil/gas/water - land. Exper.i.Irental dosing of sea
birds with oil caused blood and endocrine disorders and reduced 
weight gain. 

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

General guideline. Avoid trans:porting oil or gas in or 
near seabird habitat, to minimize contact with or 
ingestion of petroleum by seabirds {derived from, e.g., 
McEwan 1980, Peakall et al. 1980, 1981). 

11. Trans:port of oil/gas/water - water. Experi.mental studies of 
seabirds dosed with crude oil indicated blood and endocrine 
disorders and reduced weight gain. Oiling of seabirds in marine 
oil spills caused extensive mortality and debilitation of birds on 
many occasions. 

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

General guideline. Avoid transporting petroleum or 
petroleum products by water in seabird habitat to 
minimize mortality or debilitation of seabirds fran 
contact with or ingestion of spilled oil or refined 
products (derived fran, e.g., levy 1980, Ohlendorf et 
al. 1978). 

12. Transport of personnel/equi:prent/material air. References 
documented collisions between seabirds and aircraft, flushing of 
nesting and nonbreeding seabirds by low-flying aircraft, and the 
introduction of predators {i.e., rats) that escaped aircraft cargo 
holds onto islands used by seabirds. 

a. Collision with vehicles or structures, or electrocution by 
p::?Werlines 

General guideline. Avoid siting air:ports in areas used 
by seabirds or routing aircraft approach and departure 
routes over nesting, loafing, and feeding areas or 
through travel routes used by seabirds, to minimize 
collisions between seabirds and aircraft (derived fran 
Solman 1978) 0 
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b. Harassment 

General guideline. Avoid harassment of seabirds by 
minimizing the number of flights aver seabird colonies 
and by maintaining a minimum altitude of 500 m (1,500 
ft) for helicopters and 152 m (500 ft) for fixed-wing 
aircraft during unavoidable overflights (derived from 
Gollop et al. 1974) . 

c. Parasitism and predation, increased susceptibility to 

General guideline. Avoid introductions of predators of 
seabirds or their eggs via aircraft cargo holds to 
nesting habitat used by seabirds (derived from Jones and 
Byrd 1979). 

13. Trans:port of personnel/equiprent/material - water. References 
docurrented collisions of seabirds with ships, harassment of 
nesting birds by ships closely approaching nesting colonies, 
oiling of seabirds from vessel fuel oil spills, and introduction 
of predators to islands in cargo transported by ship. 

a. Collision with vehicles or structures, or electrocution by 
pc:?Werlines 

General guideline. Avoid operation of bright lights on 
watercraft at night to avoid attracting seabirds in 
areas where collisions between seabirds and vessels 
could occur (derived from Dick and Donaldson 1978). 

b. Harassment 

General guideline. Avoid operating watercraft within 75 
m (235 ft) of gull nesting islands to rn1n~ze 
harassment (derived from Murphy and Hoover 1981) . 

c. Morbidity or rrortality due to ingestion of or contact with 
petroleum, petroleum products, or other chemicals 

General guideline. Avoid operation of watercraft near 
seabird colonies, to minimize the potential for oil 
spills that could adversely affect seabirds in these 
areas (derived from Barrett 1979, Handel 1979). 

d. Parasitism and predation, increased susceptibility to 

General guideline. Avoid transporting cargo that 
contains predators of seabirds via ship to habitat, 
particularly nesting islands, used by seabirds (derived 
from Jones and Byrd 1979) • 
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19. Trumpeter Swan 



Table 1. Impacts Associated With Each Activity· Trumpeter swan 

I m p a c t s 

Aquatic substrate materials add or remove 
AQuatic vegetation destruction or chanae 
Attraction to artificial food source 
Barriers to movement ohvsical and behavioral 
Collision w;th vehicles or structures 
Entanglement in fishina nets debris 
Entrapment in imooundments or excavations 
Harassment active or oassive 
Harvest chanae in level 
Introduced wild/domestic soecies cermet it ion 
Morbidity/mortalitY bY inClestion of oetrolellll 
Parasitism/oredation increased susceotibilitY 
Prey base alteration of 
Shock waves (increase in hvdrostatic oressure> 
Terrain alteration or destruction 
Veil. comoosition chanae to less oreferred 
Veg. damage/destruction due to air collution 
Vea. damaae/destruction due to fire~rasitism 
Vea. damage/destruction due to arazina 
Veg. damaae/destruction due to erosion 
Water level or water gual1ty fluctuations 

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

? ? ? ? 
? ? ? ? ? 
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19. TRUMPETER SWAN - GUIDELINES 

This section consists of guidelines derived fran references to documented 
impacts that have been discussed in the canpanion 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. Are provisions proposed to prevent or rrunl.TIUze disturbance to 
trumpeter swans during nesting and brood-rearing (i.e., periods 
during which swans are sensitive to disturbance)? (Note: See the 
life history section of the Alaska Habitat Management Guides for 
information on nesting and brood-rearing chronology.) 

2. Are provisions proposed to prevent or minimize disturbance to 
trumpeter swans during their flightless molting period? 

3. Has the preference of trumpeter swans for small shallow ponds and 
lakes for nesting and brood-rearing sites been considered in 
planning for the proposed activity? 

B. Guidelines 

Citations after each guideline refer to annotated references in the 
canpar..ion impacts volume. Where the term "derived fran" 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 fran, e.g.," indicates that only a few references were 
selected fran a large number of references providing similar 
information. Citations without the two aforementioned tenns 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 sane 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 
prot.ective of the wildlife species or its habitat use. 
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1. Drilling. One reference re}JOrted fewer tundra swans within 2. 5 km 
( 1. 5 mi) of a drilling rig than in a distant area without a 
drilling rig. Swans that nested near the rig moved their brood 
away from the nest site after hatching. 

Harassment 

(1) General guideline. Avoid drilling in swan habitat when 
this activity could cause harassment of swans (derived 
from Barry and Spencer 1976). 

( 2) Specific guideline. Minimize harassment of nesting 
swans by not drilling within 2.5 km (1.5 mi) of nest 
sites (derived from Barry and Spencer 1976) . 

2. Fencing. One reference re}JOrted that at least one trumpeter mvan 
collided with a fence and subsequently died. 

Collision with vehicles or structures, or electrocution by 
power lines 

General guideline. Avoid constructing fences in 
trumpeter swan habitat to avoid collisions of swans with 
fences (derived from Banko 1960) . 

3. Grading/plowing. One reference re}JOrted abandonment of a nest 
site by a pair of trumpeter swans after a road was constructed to 
their lake. 

Harassment 

General guideline. Avoid constructing roads to 
waterbodies used by nesting and brood-rearing trumpeter 
swans that could lead to increased levels of human 
activity and harassment of swans (derived from RiC"..hey 
1981) . 

4. Grazing. One reference re}JOrted that wintering trumpeter swans 
used dairy pastures as feeding sites. 

Attraction to an artificial food source 

General guideline. Avoid establishing pastures adjacent 
to or in areas used by wintering trumpeter swans to 
minimize conflicts between fanners and swans (derived 
from McKelvey 1979) • 

5. Human disturbance. References documented abandonment of nesting 
sites and brood-rearing areas, separation of cygnets from adults, 
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and increased mortality of cygnets following harassment-induced 
overland movements fran their natal ponds. 

a. Harassment 

(1) General guideline. Avoid harassment of trumpeter swans, 
particularly during nesting and brood-rearing periods, 
to avoid causing abandonment of nests and brood-rearing 
areas (derived fran, e.g., Hansen et al. 1971, Richey 
1981, Shepherd 1962, Timm 1981). 

(2) Specific guidelines: 

0 

0 

Minimize residential and commercial development on 
or near waterbodies suitable for nesting and 
brood-rearing by swans to minimize abandonment of 
habitat by swans (derived from Bangs et al. 1982, 
Richey 1981, Timm 1981). 

Minimize harassment of swans by providing a minimum 
separation of 0.8 km (0.5 mi) between waterbodies 
used by nesting and brood-rearing trumpeter swans 
and waterbodies along which cabin construction may 
be pennitted (derived from Timm 1981) • 

b. Parasitism and predation, increased susceptibility to 

General guideline. Avoid harassment of trumpeter swans 
that could lead to the separation of cygnets from adults 
(derived from Hansen et al. 1971, McKelvey et al. 1983). 

6. Processing minerals (including gravel). One reference documented 
the death of whistling swans from heavy metals poisoning. Waste 
products from mines and smelters contaminated substrate and 
vegetation that was later ingested by the swans. 

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

General guideline. Avoid processing minerals in or 
upstream of areas used by trumpeter swans if products 
from the processing could cause morbidity or mortality 
if ingested in food or water by swans (derived from 
Chupp and Dalke 1964) . 

7. Solid waste disposal. Whistling swans died from ingestion of food 
and water contaminated with heavy metals from mine and smelter 
tailings. 
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Morbidity or mortality due to ingestion of or contact with 
petroleum, petroleum products, or other chemicals 

General guideline. Avoid disposal of mine or smelter 
tailings in trumpeter swan habitat if contamination of 
vegetation or water ingested by swans could occur that 
could lead to morbidity or mortality of swans (derived 
fran Chupp and Dalke 1964) • 

8. Transport of oil/ gas/water - land. During autumn, sound fran a 
gas compressor sound simulator caused tundra swans to break flight 
formations, flare, and gain altitude. 

Harassment 

(1) General guideline. Avoid siting gas campressor stations 
in habitat used by trumpeter swans (derived from Wiseley 
1974) • 

(2) Specific guideline. Minimize harassment of swans by 
installing efficient nmffler systems that reduce the 
area affected by the noise generated by the compressor 
station (derived from Wiseley 1974) • 

9. Transport of personnel/equipment/material air. References 
documented collisions of swans with aircraft, flushing of swans 
from their nests by low-flying aircraft, and abandonment of lakes 
used by swans after repeated floatplane operation on these lakes. 

a. Collision with vehicles or structures, or electrocution bv 
power lines 

General guideline. Avoid 
waterbodies near nesting 
collisions retween t."le 
defending their nest site 
1971) • 

b. Harassment 

operation of floatplanes on 
trumpeter swans, to avoid 
aircraft and adult 5\<Tans 
(derived from Hansen et al. 

(1) General guideline. Avoid low-altitude aircraft 
operations in trumpeter swan habitat when swans are 
present (derived fran, e.g., Hansen et al. 1971, Renken 
et al. 1983, Timm 1981). 

(2) Specific guideline. Minimize operation of floatplanes 
on waterbodies used by nesting and brood-rearing 
trumpeter swans to minimize harassment and abandonment. 
of nest sites (derived fran, e.g., Renken et al. 1983, 
Shepherd 1962, Timm 1981). 
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10. Transport of personnel/equipnent/material - land. References 
documented collisions of swans with overhead wires, abandonment of 
nesting sites following vehicular operations near nests, flushing 
of tundra swans by hovercraft operations, and greater mortality of 
cygnets in areas in which human activity is frequent. 

a. Collision with vehicles or structures, or electrocution by 
power lines 

General guideline. Avoid placement of overhead wires in 
trumpeter swan habitat (derived from Banko 1960, Sopuck 
et al. 1979) . 

b. Harassment 

( 1) General guideline. Avoid operation of vehicles in 
trumpeter swan habitat, particularly near brocd-rearing 
and nesting sites (derived from Hansen et al. 1971, 
Richey 1981, Tirnm 1981). 

( 2) Specific guideline. Minimize harassment of swans during 
operation of hovercraft by maintaining a rrunlmUffi 
distance of 825 rn (2, 700 ft) from the swans (derived 
from Slaney and Co. 1973) • 

c. Parasitism and predation, increased susceptibility to 

General guideline. Avoid operation of vehicles in 
trumpeter swan habitat during brocd-rearing, to reduce 
disturbance that could lead to cygnet mortality (derived 
from Hansen et al. 1971) . 

11. Transport of personnel/equiprent/ma.terial - water: References 
documented harassrrent of nesting and brood-rearing swans by boats 
and inc:::-eased cygr.et T!'Drtality in areas of ::recr.1ent ~t.mtan 
activity. 

a. Harassment 

General guideline. Avoid operation of watercraft in 
trumpeter swan habitat, particularly during nesting and 
brocd-rearing (derived from Bar:ry and Spencer 1976, 
Hansen et al. 1971, Richey 1981). 

b. Parasitism and predation, increased susceptibility to 

General guideline. Avoid operation of watercraft in 
trumpeter swan habitat during brood-rearing, to reduce 
disturbance that could lead to cygnet mortality (derived 
from Hansen et al. 1971). 
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Introduction 

Approach 

Developing effective guidelines for the protection of human use of fish and 
wildlife resources from impacts due to land or water use activities requires 
a thorough and accurate determination and cataloging of all existing human 
uses that occur in the affected area, an assessrrent of the probable impact 
of proposed land use activities on these uses, a direction for mitigation of 
impacts to human uses, and good docurrentation of the data and sources 
consul ted when detennining the probable impact on human use. The following 
procedure has been developed to accamplish these tasks and to insure that 
land and water use decisions affecting human use of fish and wildlife will 
be made only after careful review of all relevant data. The approach of 
using a procedure, or checklist, rather than that of preparing specific 
guidelines (as, for example, the wildlife guidelines) reflects the ability 
and necessity to acquire impacts information from the affected user group 
during the preparation of human use guidelines. · 

Organization 

The organization of this section is similar to that of the wildlife section. 
The first portion consists of a list of "considerations"--i.e., items 
concerning human use of fish and wildlife that should be kept in mind when 
preparing guidelines. The human use considerations listed here should be 
supplemented with the general and activity-specific considerations in 
appendices E and F, respectively. The second portion of the procedure is to 
determine if an impact fran a proposed project is likely to occur. 
Information supplied by the user groups, as well as information fran the 
l:uman use portion of t..'1e canpanion impacts volUIIe and other sources, is 
required in order to decide if an impact is likely to occur. The third 
portion is a set of guidelines, including a series of alternatives that 
could be implemented if the general guideline cannot be followed. These 
guidelines are organized similarly to those of the wildlife guidelines--that 
is, the general intent is to avoid the impact, but if that is i.IrpJssible, 
several specific measures to minimize the impact are then suggested. 

Although this procedure relies heavily on information gathered directly from 
the user groups, other information sources are also required. In 
particular, impacts information from the canpanion impacts volUIIe, as well 
as human use narratives and maps from other Alaska Habitat Management Guide 
volUIIes should be consul ted. 
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HUMAN USE OF FISH AND WILDLIFE - GUIDELINES 

A. Considerations 

1. Consider the effect of the proposed action on human uses of fish 
and wildlife: 

a. Does proposed action occur on or near lands or waters where 
uses of fish and wildlife resources are documented? 

Yes No Uncertain (If uncertain, provide 
direction for obtaining infonnation: needed research, further 
review of existing data, additional document review or 
consultation, etc.) 

If yes or uncertain, specify: species used, user group, and 
rronths when use occurs. 

Species User group/months used/source 

(1) Freshwater fish (list all) : 

(2) Marine fish (list all) : 

(3) Large game (list all) : 

(4) Small game (list all) : 

(5) Fur bearers (list all): 

(6) Birds, waterfowl (list all): 

(7) Invertebrates, other (list all) : 

b. Which camrunities and user groups may be affected by the 
proposed action? 

(1) Communities with subsistence uses on or near lands 
affected by proposed action (list all) • 

Name of community Community size 

(2) Major user groups, origins (list all) • 

User group/size Hane area or community 
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(3) Data sources (list those consulted) • 

c. Considering all species used and user groups listed in a. 
(above), what has been the level of harvest and effort over 
past 20 years? 

(1) Provide best available data. 

(2) Data sources (list those consulted) • 

d. Considering all species used and user groups listed in a. 
(above) , what have been the main uses of resources? (List 
all.) 

(1) Species used/user group Use code 

(2) Data sources (list those consulted) • 

Use code: 

1. Personal use (specify all uses) 
2. Nonconsurrptive use (specify all uses) 
3. Sport fishing (specify all uses) 
4. Sport hunting (specify all uses) 
5. Subsistence (specify all uses) 

e. Considering all species used and user groups listed in a. 
(above), what has been the value of harvest? No data should 
be indicated ''ND. " (List all by type of use.) 

(1) Species used/user group Value 

(2) Data sources (list those consulted) • 

f. Does proposed action oc~Jr near fish camps, ~apping camps, 
hunting camps, other camps or harvest and use locations, or 
public campsites, boat ramps, trailheads, etc? 

Yes No Uncertain (If uncertain, provide 
direction for obtaining infonnation: needed research, further 
review of existing data, additional document review or 
consultation, etc.) 

If yes or uncertain, describe on map and specify species and 
camps, harvest and use locations? 

(1) Species (list) Camp, H/U Location 

(2) Data sources (list those consulted) • 
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g. Considering species and resources listed in a. (above), does 
the proposed action create impacts to species that may 
decrease harvest opportunity? Specify impact. (See species 
impacts volumes.) 

Yes No Uncertain (If uncertain, provide 
direction for obtaining information: needed research, further 
review of existing data, additional document review or 
consultation, etc.) 

(1) If yes or uncertain, specify habitat and species 
abundance changes; see species impact/guidance sections. 

(2) Data sources (list those consulted) • 

h. Considering species and resources listed in a. (above) , does 
the proposed action increase the number of people living in, 
working in, or passing through an area used for resource 
harvesting? Will the proposed action increase the number of 
people competing for resources? Specify likely impact. 

Yes No Uncertain (If uncertain, provide 
direction for obtaining information: needed research, further 
review of existing data, additional document review or 
consultation, etc.) 

(1) If yes or uncertain, specify population changes, species 
likely to be affected. 

(2) Data sources (list those consulted) • 

i. Considering the resources listed in a. (above), will the 
proposed action cause changes in land classification or 
ownership which may affect access to resources? 

Yes No Uncertain (If uncertain, provide 
direction for obtaining information: needed research, further 
review of existing data, additional document review or 
consultation, etc.) 

( 1) If yes or uncertain, specify expected changes and uses 
affected. 

(2) Data sources (list those consulted) . 

j. Considering the resources listed in a. (above), will the 
proposed action change access routes used to reach resource 
use areas or to transport harvest? 
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Yes No Uncertain (If uncertain, provide 
direction for obtaining infonnation: needed research, further 
review of existing data, additional document review or 
consultation, etc.) 

(1) If yes or uncertain, specify changes and uses affected. 

(2) Data sources (list those consulted). 

k. Considering the resources listed in a. (above), will the 
proposed action interfere with harvest due to gear loss, 
displacement of users from other areas, or other factors? 

Yes No Uncertain (If uncertain, provide 
direction for obtaining infonnation: needed research, further 
review of existing data, addi tiona! document review or 
consultation, etc.) 

(1) If yes or uncertain, specify changes and uses affected. 

(2) Data sources (list those consulted) . 

2. Consider the availability of other lands or waters that could be 
used for the proposed action: 

a. Are there other lands or waters that could be used for the 
proposed action? (See applicants statements and review.) 

Yes No Uncertain (If uncertain, provide 
direction for obtaining infonnation to applicant.) 

(1) Specify alternative lands and 'YTaters. 

(2) Data sources (list those consulted) • 

b. Are the lands or waters listed in a. (above) available within 
timeframe of proposed action? 

Yes No Uncertain (If uncertain, provide 
direction for obtaining infonnation to applicant.) 

(1) Detail. 

(2) Data sources (list those consulted) . 

c. Are the lands or waters listed in a. (above) in appropriate 
ownership or management for the proposed action? 

Yes No Uncertain (If uncertain, provide 
direction for obtaining infonnation to applicant. ) 
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(1) Detail. 

(2) Data sources (list those consulted) • 

d. Are the lands or waters listed in a. (above) designated for 
uses that preclude the proposed action? 

Yes No Uncertain (If uncertain, provide 
direction for obtaining information to applicant.) 

(1) Detail. 

(2) Data sources (list those consulted) • 

3. Summary of sources consulted (provide full listing): 

a. Source Reports (provide full reference) • 

b. Map Collections. 

c. Persons Consulted (title, organization). 

d. Other. 

B. Impact Determination 

Considering the above data and impacts documented in the human use 
impacts section, the proposed action has been found to have the 
following probable effects on human use of fish and wildlife resources: 

Probable Effect on Human Uses of Fish and Wildlife 

1. Activity near camps/ 
harvesting locations. 

2. Increased canpeti tion. 

ImpaCt on use 

3. Change in access to resources. 

4. Change in land classification. 

5. Other. 

No impact on use 

6. Impacts to species distribution or abundance (refer to species 
impacts or guidance volumes) • 
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C. Guidelines 

1. Recanmendations for public meetings and hearings. If, based on 
consideration of data outlined above, a proposed action is likely 
to result in an .unpact to human use of fish and wildlife, it is 
reccmnended that public meetings or hearings in affected 
communities and with affected user groups be held prior to final 
impact evaluation. The purpose of these meetings and hearings 
will be to verify the level and importance of the impact and 
solicit public participation in the decision-making process. 

Public meetings and hearings should be held with existing 
representative institutions in potential! y affected communi ties 
and with affected user groups. City Councils, Indian 
Reorganization Act Tribal Councils, and other community 
organizations are the appropriate local bodies to be used to 
facilitate representative public participation. 

2. Guidelines. If findings from a thorough examination of 
considerations listed above and from public meetings or hearings 
confirm that the proposed action will likely cause an impact on 
human use of fish and wildlife, the following should apply. 

a. In order to avoid impacts on human use of fish and wildlife, 
the proposed action should be opposed if there are no 
feasible alternative locations or seasons in which such 
impacts would not occur. 

b. If avoiding the action is not feasible, the impacts of the 
action should be minimized by recorrmending or implementing 
the following: 

( 1) Alternatives for reducing impact to seasonal camps and 
other harvest and use locations 

(2) Alternatives for reducing habitat changes that may 
reduce species abundance and decrease harvest 
opportunity 

(3) Alternatives for reducing people living in, working in, 
or passing through area 

(4) Alternatives for reducing people competing for resources 

(5) Alternatives for reducing disturbance, roads, noise, 
etc. , that may affect distribution of species 

(6) Alternatives for reducing land classification and 
ownership changes 
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(7) Alternatives for reducing changes in access routes to 
use areas. 
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B. General Considerations 

The following are considerations that are not unique to a particular species 
or a particular type of activity and that should be taken into account when 
one desires to prepare or rrodify a guideline or recarm:mdation in response 
to a specific proposal. 

A. What is the distribution and abundance of the species in question in 
the area of the proposed activity? (See the individual species 
distribution and abundance narratives and maps.) 

B. Does the species use the area in question year-round or seasonally? 

C. Within the area of the proposed land use/developnent type, are there 
areas where i.rrportant species life functions or relatively higher or 
lower habitat values occur? · 

D. What is the availability of the species habitat outside the proposed 
area of the land use/developrent type that is similar to the species 
habitat inside the proposed area? 

E. What is the species tolerance or reaction to disturbance? 

F. What is the frequency, intensity, and duration of the proposed land 
use? (e.g., intermittent winter seismic surveys a week long involving 
a crew of 10 people and three vehicles or 10-hr-per-day operations once 
each nonth) ? 

G. What activities are to be undertaken (or are normally associated with) 
the type of developrent? (See the Land Use x Activity matrix in the 
Impacts volurre. ) 

H. Are less enviro:rmentally damaging procedures, techniques, or equiprent 
useable to minimize impacts to fish and wildlife? 

I. Should studies be proposed to fill existing data that pertain to the 
land use/developrent types in the area of concern? 
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C. Activity-related Considerations 

The following are considerations that are unique to each separate type of 
activity and that should be taken into account when one is preparing or 
modifying a recammendation or guideline in response to a specific 
development proposal. 

A. Blasting 

1. Will the blasting occur on land or in water or both? 

2. Will the charges be detonated on the surface or subsurface? At 
what depth if subsurface? 

3. What is the ma.gnitude of the proposed blasting (charge size, 
delay, and total arrount for each shot) ? 

4. What will be the frequency of detonation and for how long a period 
will the blasting activity be undertaken? 

5. What type of equipment will be used (e.g. , airguns vs. 
explosives)? 

B. Burning 

1. What will be the size of the proposed burn? 

2. What habitat types (e.g. shrub land, ma.ture upland conifer forest, 
stunted black spruce bog) will be burned? 

3. What will be the fuel and weather conditions and predicted 
intensity of the burn? 

4. Have adequate provision been ma.de to control the burn? 

C. Channelizing Waterways 

1. Will channelization be acoamplished by construction of dikes or by 
excavation of channels? 

2. What terrestrial ha.bi tat type (e.g. , riparian shrub, sedge-grass 
IIEadow, unvegetated gravel bar) will be covered or rerroved? 

3. Will the channel connect existing waterbodies (e.g., pond to a 
stream) that ma.y result in a change to the current fish or 
wildlife species composition (e.g., provide access to a different 
species, such as northern pike, to a land-locked lake) ? 
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4. Will the channelization require mechanical bank stabilization 
measures (e.g., riprap, sheet piling)? 

5. Will the channelization result in water conditions that will re
strict the movement of aquatic species? 

6. Will there be adequate provisions to prevent erosion? 

D. Chemical Application 

1. What is the type, method of application (e.g., aerial spraying, 
ground spraying, addition to water source) and concentration of 
the applied chemical? 

2. In what season will the chemical be applied? 

3. How persistent (long-lasting) is the chemical in the physical and 
biological environment? 

4. What is the effect of the chemical on nontarget organism? 

5. Can the chemical spread to nontarget areas? 

E. Clearing and Tree Harvest 

1. What type of clearing (e.g., clear-cut, selective-cut) will be 
used? 

2. How large will the total area and individual cutting units within 
the total area be? 

3. Will the cut trees be renoved (e.g., as in logging) or stockpiled 
in benns (e.g., agricultural clearing)? 

4. What method of disposal will be used for slash? 

5. Will the shape of the cuts maximize the perimeter length (i.e., to 
create maximum "edge")? 

6. What will be the degree of disturbance of soil and understory 
vegetation? 

F. Draining 

1. What method will be used to rerrove water fran the drained location 
(e.g. , by-pass p'l.llrping, ditches) ? 

2. What will be the effect of relocation of the water on adjacent 
habitat? 
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G. Dredging 

1. What types of equi:prent will be used (e.g., suction dredge, 
clamshell, backhoe) ? How will these affect the natural substrate? 

2. How deep will the proposed dredging be? 

3. What mathods will be used to minimize sedi.Irentation (e.g., silt 
curtains, onshore disposal of cuttings) ? 

4. How will the dredge spoil be disposed (see also Solid Waste 
Disposal)? 

H. Drilling 

1. Will drilling be by large, stationary rig (e.g., exploratory well, 
drill ship) or by small, rrobile rig (e.g. , Nodwell) ? 

2. Will "nmdpits" or associated disposal facilities be required? 

3. During what season will the drilling occur? 

4. In aquatic or marine systems, what mathods will be used to prevent 
siltation or release of toxic chemicals? 

I. Fencing 

1. What type and anount of fencing will be used (e.g., woven-wire, 
spruce pole, snow fence)? 

2. Is the fence to be pennanent or tenp::>rary? If tenp::>rary, during 
what season? 

3. Will the fence inhibit movements of wildlife species? 

J. Filling (Aquatic and Wetlands) 

1. What type of material (e.g., riprap, gravel, concrete) will be 
used for fill? 

2. What are the slope and dimansions of the fill (e.g., wide, 
gradually sloping vs. steep and narrow)? 

3. Will water-quality paraneters (e.g. , terrperature, salinity, 
dissolved oxygen) be changed? 

4. Will the fill inhibit movements of aquatic species? 
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K. Filling 

1. What type of material (e.g., gravel, soil, trees) will be used for 
fill? 

2. Are there adequate prov1s1ons for maintaining· surface and 
subsurface flow of water? 

3. Are there adequate provisions to stabilize the fill from erosion? 

L. Grading and Plowing 

1. Are there adequate provisions for prevention of water and wind 
erosion? 

2. Will the plowed area consist of small units surrounded by natural 
vegetation, or large units? 

3. Will the graded area be replanted with native vegetation? Exotic 
vegetation? No vegetation? 

4. Are there adequate provisions for maintaining surface and 
subsurface flow of water? 

M. Grazing 

1. What type of livestock will be used? 

2. What will be the season and duration of grazing? 

3. Will artificial food sources (e.g., salt blocks, haystacks) be 
included? 

4. Are there adequate prov1s1ons to prevent the transmission of dis
eases and/or parasites to native wildlife species? 

N. Hurran Disturbance 

1. What will be the frequency, magnitude, and seasonality of the 
disturbance? 

0. Log Storage/Transport 

1. What type of loading facilities will be used? 

2. What type of transport facilities (e.g., balloons, trucks, rafts) 
will be used? 

3. Have adequate provisions been included to prevent bark 
accumulation in the marine environment? 
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P. Netting 

1. What length, mesh size, and type of nets will be used? 

Q. Processing Geothenna.l Energy 

1. Have adequate prov1s1ons been included to prevent thenna.l 
pollution of waterbodies used by fish and wildlife? 

R. Processing Ltunber, Kraft, or Pulp 

1. Are adequate provisions for water and air treatment included? 

2. What provision have been included to prevent loss or spills of 
toxic processing chemicals? 

S. Processing Minerals 

1. Are adequate provisions included for the prevention of water and 
air pollution? 

2. Have adequate provisions been included to prevent loss or spills 
of toxic processing chemicals? 

(See also Solid Waste Disposal) 

T. Processing of Oil/Gas 

1. Are adequate provisions included for the prevention of air and 
water pollution? 

2. Have adequate provisions been included to prevent loss or spills 
of toxic processing chemicals? 

U. Sewage Disposal 

1. Are adequate provisions for containrrent and treatnent of sewage 
provided? 

2. What will be the method of disposal of sludge? 

V. Solid Waste Disposal 

1. Are adequate provisions for the prevention of air and water pollu
tion provided? 

2. Is the disposal site located in an area where it may attract 
animals? If so, what provisions are included to prohibit access 
by wildlife? 

3. What provisions are included to prevent the transmission of 
disease and/ or parasites to native wildlife from pests (e.g. , 
rats, insects) associated with disposals such as land fills? 
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W. Stream Crossings - Fords 

1. What provisions have been made to prevent bank and bottom erosion? 

2. What types of equiprrent (e.g., pickups, belly-du:rrps) will use the 
fords? 

X. Stream Crossings - Structures 

1. Will the structure cause a restriction of the stream's flow? 

2. What nethods will be used to stabilize the structure? 

3. Will the structure be in place seasonally or year-round? 

Y. Transport of Oil/Gas/Water - Land 

1. What nethod of transport will be used (e.g., pipeline, tank 
truck)? 

2. What provisions are included to prevent oil spills? 

3. What provision are included to provide free passage of wildlife? 

4. What provisions are included to prevent thennal erosion due to 
heated pipelines? 

Z. Transport of Oil/Gas/Water - Water 

1. What type of transport will be used (e.g. , ship, subsea pipeline) ? 

2. Will the type of transport affect natural ice conditions (e.g., 
icebreakers)? 

3. Will adequate provisions be included to prevent oil spills? 

AA. Transport of Personnel/Equiprrent/Material - Air 

1. What type of aircraft will be used? 

2. What will be the frequency, duration, and altitude of the flights? 

BB. Transport of Personnel/Equiprent/Material - Land 

1. What types of vehicles are to be used (e.g., trucks, rolligons, 
bulldozers, hovercraft)? 

2. Will vehicles be restricted to existing roads or will off-road 
travel be required? Will vehicles operate on frozen or unfrozen 
ground? 
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3. What are the number and frequency of travel of vehicles to be 
operated in a particular area? 

4. What is the potential for animals to visit road surfaces to eat 
ice-:rrelting minerals or c."'lemica:s? 

CC. Transport of Personnel/Equiprent/Materials - Water 

1. What type of water craft will be used? 

2. What will be the frequency and duration of use? 

3. Will the type of transport affect natural ice conditions (e.g., 
icebreakers)? 

DD. Water Regulation/Withdrawal/Irrigation 

1. What will be the effect of water renoval on the natural hydraulics 
of the waterbody? 

2. What will be the seasonality and duration of use? 

3. What are the provisions for prevention of degradation of water 
quality after use? 

4_. What will be the effect of relocation of water on adjacent 
habitat? 

5. Will water levels in impoundments rerrain stable? If not, during 
what seasons will fluctuations occur? 
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D. Land and Water Uses and Development lYPes 

Commercial fishing* 
Fire managerrent 
Geothe:rmal energy developrent 
Grain and hay fanning 
Harbors and shoreline structures 
Offshore prospecting and rrdning 
Oil and gas development 
Pipelines 
Placer mining 
Red neat and dairy fanning 
Seafood processing 
Settlerrent 
Silviculture and timber processing 
Strip and open pit mining 
Transmission corridors 
Transport--air, rail, and road 
Underground rrdning 
Water development 

*Irrpacts to nontarget species, such as marine manmals and seabirds, only. 
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E. List of Activities * 

Blasting 
Burning 
Channelizing waterways 
Chemical application 
Clearing and tree harvest 
Draining 
Dredging 
Drilling 
Fencing 
Filling and pile-supported structures (aquatic and wetland habitats) 
Filling (terrestrial) 
Grading/plowing 
Grp.zing · 
Human disturbance 
Log storage/transport 
Netting 
Processing geothennal 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 
Transport of personnel/ equiFf!E1t/material - air 
Transport of personnel/equiprrent/material - land, ice 
Transport of personnel/equiFf!Elt/material - water 
Water regulation/withdrawal/irrigation 

* For definitions, see appendix G 
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F. Wildlife Impacts Cate~ories 

Aquatic substrate materials, addition or removal 

Aquatic vegetation, destruction or change in composition 

Attraction to artificial food source 

Barriers to :rrovenent, physical and behavioral 

Collision with vehicles or structures or electrocution by powerlines 

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

Entraprrent in impoun.dments or excavations 

Harass:rcent, active (e.g. intentional hazing, chasing) or passive (e.g., 
construction or vehicle noise, human scent) 

Harvest, change in level 

Introduced wild or dorrestic species, corrpeti tion with or disease trans
mission from 

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

Parasitism and predation, increased susceptibility to 

Prey base, alteration of (Note: this category is restricted to specific 
impacts that have been doct.nrented to affect individual prey species not 
discussed in the regional volumes of the Alaska Habitat Management 
Guides) 

Shock waves (increase in hydrostatic pressure) 

Terrain alteration or destruction (e.g., raptor cliffs) 

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

Vegetation damage/destruction due to air pollution (e.g., acid rain, so2) or 
contact with petroleum products or chemicals (e.g., herbicides)* 

Vegetation damage/destruction due to fire or induced parasitism (e.g., bark 
bettle infestation)* 
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Vegetation damage/ destruction due to grazing by dorrestic or introduced 
animals* 

Vegetation damage/destruction due to hydraulic or thermal erosion or 
de:position, rrecr.ar.ical rerrcval, or rraterial .:>verlay* 

Water level or water quality fluctuations (including change in drainage 
patterns, long-tenn change in water levels) 

* Discussion is limited to those plant species/associations that are 
important to the wildlife species in question and that are specifically 
mentioned in a reference to impacts on the wildlife species in 
question. 
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G. Definitions of Activities 

Blasting 

Blasting refers to the use of high explosives (e.g., dynamite, TNT, arrm:miurn 
nitrate, plastic explosives) to excavate material (e.g., rock, ice, soil, or 
tree stumps) or the use of explosives or nonexplosive devices (e.g., 
airguns, vibroseis) to create a shock wave sufficient to be rroni tored by 
geophones (on land) or hydrophones (in water). Airguns use canpressed air 
to create a shock wave for seismic work in water. "Vibroseis" uses a small 
gas explosion to create a shock wave for seismic work on land. Blasting is 
often used during the exploratory phase (e.g., seismic exploration during 
oil/gas development or rrdning) and/or the construction phase (e.g., tunnel 
excavation or riprap production during highway construction, pipeline ditch 
excavation in rock or frozen substrate) of many kinds of development. ~st 
high explosive blasting on land requires drilling. See the activity of 
Drilling for impacts from seismic and construction drilling. 

Typical impacts: 

0 

0 

0 

0 

0 

Harassrrent noise of explosions, equipment 

Entraprrent (e.g. , in blasted ditches, quarries) 

Mechanical destruction of vegetation 

Death or injury from shock waves (e.g., to marine mammals or seabirds 
from underwater blast) 

Changes in sedimentation rates, turbidity, suspended solids 

Burning 

Burning refers to the controlled use of fire in a predetennined area for the 
purpose of returning or maintaining vegetation at an early successional 
stage (i.e., at a stage where grasses, shrubs, and saplings are the 
predaninant fonns of vegetation). Major uses of controlled burns include 
inhibition of woody plant growth for the purpose of maintaining open land 
cover, manipulation of wildlife habitat to improve the food and shelter 
requirements of targeted species (e.g., noose), reduction of wildfire 
hazards, and disposal of slash from cutover areas. 

Typical impacts: 

0 Harassrrent 
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0 

0 

0 

0 

0 

Vegetation damage/destruction due to fire 

Changes in water teiiq)erature, dissolved oxygen, or pH (e.g., due to 
runoff from burned areas or destruction of riparian vegetation) 

Changes in biological oxygen demand, nutrient loading in surface waters 

Changes in sedimentation rates, turbidity, and suspended solids levels 
in surface waters 

Barriers to rroverrent because animals avoid large areas without cover 

Channelizing Waterways 

Channelizing waterways refers to the m:x:lification of an existing stream, 
river, canal, or other flowing watercourse for the purpose of realigning the 
flow of water. Channelizing generally results in the physical alteration of 
bottan substrate, channel georretry, or configuration. Modifications 
generally include one or nore of the following: 1) widening or deepening 
the channel, 2) installing structures (e.g., dikes or bank stabilization 
structures) , 3) rerroving structures (e.g. , snags or large debris) , 4) 
eliminating channel meanders, 5) creating uniform substrate conditions, or 
6) creating a new stream channel (e.g., diversion ditches for irrigation or 
for other purposes). Closely associated activities not included under 
channelizing are the excavation of substrate materials for the purpose of 
maintaining water transportation routes and boat harbors (see Dredging) , the 
installation of dikes, gabions, jetties, etc. , in estuarine enviroi'llreilts 
(see Filling and pile-supported structures [Aquatic and wetland Habitats]), 
construction of low-water crossings (see Stream Crossings - Fords), and 
creating ditches in wetlands or shallow lakes for the purpose of draining 
them (see Draining) • 

Typical impacts: 

0 Changes in substrate composition 

0 Barriers to movement 

0 Vegetation damage or destruction due to mechanical removal 

0 Changes in flow or water level 

0 Harassment 

0 Changes in water teiiq)erature (e.g., reduction of stream cover) 

0 Changes in sedimentation rates, turbidity, suspended solids 
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Chemical Application 

Chemical application refers to the purposeful spreading or placing of any 
chemically active substance upon lands or waters or within or around 
sa:uctures. Agriculture and silviculture account for the •najority of 
chemical applieations to land and water, although highway maintenance is 
also ~rtant. Substances that markedly change the physical properties of 
that to which they are applied (e.g., caroon black or salt on ice or snow) 
are also included, as is storage of chemicals. Chemicals used to kill 
vegetation (herbicides) are also included in this activity. Petroleum and 
its fractions and products are included (e.g., oiling of roads for dust 
control), except for spills, which are included under the headings of 
Processing of oil/gas or Transport of oil/gas/water - land, ice. other 
chemical applications, which are excluded here, include industrial pollution 
of air and water (considered under the Processing of lumber, kraft, and 
pulp; Processing of minerals; and Processing of oil/gas) , and disposal of 
chemicals in solid waste or sewage (considered under Solid waste disposal or 
Sewage disposal). 

Typical :inpacts: 

0 

0 

0 

0 

0 

0 

Attraction of wildlife to artificial food source (e.g., ungulates to 
road salt or urea fertilizer) 

Changes in biological oxygen demand (BCD), nutrient loading (e.g., 
fertilizer) 

Changes in chemical CC1l'p)sition of water (e.g., herbicides, pesticides) 

Changes in terrestrial or aquatic vegetation, including algae (e.g., 
eutrophication) 

Morbidity or mortality due to ingestion of or contact with petroleum, 
petroleum products, or other chemicals (e.g., raptors, fran chlorinated 
hydrocaroons) 

Vegetation damage or destruction due to contact with petroleum, 
petroleum products, or chemicals (e.g., road salt) 

Clearing and Tree Harvest 

Clearing and tree harvest refers to the rercoval of trees or other 
vegetation, either partially or entirely, by mechanical means. Skidding 
logs within cutting areas is included in this activity. Clear-cutting and 
selective tree harvest is often associated with other activities such as 
construction of access roads and timber-processing facilities, (see the 
activity categories Grading and plowing, and Processing lumber, kraft, or 
pulp). Clearing of vegetation prior to new construction projects such as 
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roads is included in Clearing and tree harvest, but maintenance clearing of 
corridors for pipelines, electric power transmission lines, railroads, and 
highway rights-of-way by mechanical means is included in the activity 
category Transport of personnel/equiprrent/material by land, ice. The use of 
herbicides to clear vegetation is included in the activity .;atego::J· of 
Chemical application. 

Typical impacts: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Barriers to movement (e.g., slash piles and dawned trees) 

Change in harvest level (e.g., increase due to improved access) 

Changes in dissolved oxygen (DO), pH, salinity, temperature (e.g., 
increased sunlight penetration to streams) 

Changes in flow or water level (e.g., accelerated runoff) 

Changes in terrestrial or aquatic vegetation, including algae 

Entanglement in terrestrial debris (e.g., slash) 

Harassment (e.g., fran noise of machinery and people) 

Vegetation damage or destruction due to mechanical rerroval, contact 
with chemicals, or hydraulic or thermal erosion or deposition 

Vegetation oarnposition, change to less preferred or useable species or 
successional stages 

Draining 

Draining refers to the intentional reduction of water content fran shallow 
ponds or soils. Water content generally is reduced by recontouring (also 
see the activity of Grading/plowing) the surface area of concern and/or 
introducing highly porous soil materials to the area that will facilitate 
water flow away fran the site. Open ditches or covered gravel trenches 
designed to acconm:xlate gravitational flow ( 11 french drains 11

) are cormon 
techniques employed in drainage operations. Drainage of wet soil areas 
generally is undertaken when a land use is planned in a chronically wet area 
(e.g., draining wetlands to increase land available for farming). 

Typical impacts: 

0 

0 

Harrassment 

Vegetation canposition change to a less preferred or useable species 
(e.g., fran wetland to upland vegetation) 
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0 

0 

Water level or water quality fluctuations in surface waters 

Changes in sedim:mtation rates, turbidity, and suspended solids in 
surface waters 

Dredging 

Dredging refers to excavation within aquatic or wetland habitats. Dredging 
is often conducted in relation to shoreline alteration projects, site 
preparation and/or maintenance of ports, harbors, and marine transportation 
routes, and for the purposes of sand and gravel extraction fran aquatic 
habitats, gravel extraction fran floodplains, and extraction· of borrow or· 
fill materials. Exaxrples of equiprent used for dredging include suction 
dredges, backhoes, bucketlines, clam shovels, and drag lines. Dredging of 
canals for transport, irrigation, or channelizing of waterways is included 
in the activity category Channelizing waterways. Excavation of terrestrial 
habitat adjacent to aquatic habitat (e.g., for road construction) is 
included in the activity categories of Grading and plowing and Blasting. 
Such excavation during placer mining is considered in Processing of 
minerals. Dredging of ditches for the purpose of draining a marsh or 
shalla-r lake is included in Draining. 

TYpical impacts: 

0 

0 

0 

0 

0 

Changes in substrate composition 

Vegetation damage or destruction due to mechanical removal or material 
overlay 

Changes in sedim:mtation rates, turbidity, suspended solids 

Changes in chemical camposi tion of water 

Changes in flow or water level (e.g., wetlands) 

Drilling 

Drilling refers to the use of a portable drill mounted on a mobile vehicle 
(e.g., ship, Nodwell, truck) or a stationary drill assemblage that is 
usually supported on a gravel, ice, or concrete pad or steel platform and 
that is errployed to drill into the earth's surface to prepare shot holes for 
blasting, sample the substrate (soil, rock, ice, or water), or extract 
liquified material (e.g., oil, gas, steam, water). Shothole drilling, 
substrate sampling, road construction, and seismic exploration are usually 
conducted from portable equiprent and often are part of the exploratory 
phase of several types of developrent. Oil, gas, and geothennal exploratory 
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and production drilling are often conducted from stationary pads. 
Stationary drilling rigs often are accampanied by auxiliary facilities such 
as drilling towers, pits to store recirculating drilling mud, pipe and drill 
stem storage areas, and occasionally ca.Irq?S for the drill crew. 

TYPical impacts: 

0 

0 

0 

0 

0 

0 

HarasSirent 

Interference with intraspecies carmunication (e.g., offshore drilling) 

Morbidity or nortality due to ingestion of petroleum products or 
chemicals (e.g., sare drilling mud carpounds) 

Vegetation damage due to nechanical rerroval 

Changes is chemical carposition of water (e.g., heavy netals) 

Changes in sedinentation rates, turbidity, suspended solids 

Fencing 

Fencing refers to the construction and maintenance of barriers designed to 
prevent or inhibit the rroverrent of humans or animals from one place to 
another. Structures designed as visual barriers (e.g. , landscape fences, 
highway nedians) or other barriers such as snow fences, which incidentally 
inhibit rroverrent of animals, are also included. Fences extensive enough to 
act as barriers to wildlife are usually associated with agricultural 
projects or major highways. 

TYPical impacts: 

0 

0 

Barriers to rroverrent 

Entanglement in terrestrial structures, such as wire fences 

Filling and Pile-Supported Structures 
(Aquatic and Wetland Habitats) 

Aquatic filling refers to the deposition or placenent of material (e.g., 
gravel, rock, soil, concrete, wood, steel) into aquatic and wetland habitats 
for the purpose of making the habitat sui table for constructing various 
types of structures or water impoundments. Examples of structures include 
buildings, drilling islands, breakwaters, jetties, groins, bulkheads, 
revetnents, dikes, and causeways. Filling also includes · pile-supported 
structures, such as bridges, piers, and docks. Filling of aquatic and 

A-19 



wetland habitats during the construction phase of various types of water 
impoundrrents is included here {e.g., hydroelectric dams, wastewater 
treatment, water cooling ponds, or ponds used for aquacultural purposes). 
After impoundrrents have been constructed and are being filled with water, 
they are ccnsidered under the activity category of Water 
regulation/withdrawal/irrigation. Deposition of fill, including nonsewage 
waste and drilling muds, for the purpose of disposal is not included here 
{see Solid waste disposal) except in cases where waste materials are used 
for preparation of sites for construction of the structures indicated above. 

Typical impacts: 

0 Physical barriers to movement 

0 Changes in substrate oamposition 

0 Changes in the chemical oamposition of water 

0 Changes in flow or water level, entraprent 

0 Changes in sedim:mtation rates, turbidity, suspended solids 

0 Changes in dissolved oxygen, temperature, pH, salinity 

Filling {Terrestrial) 

Filling refers to the intentional addition of soil, rock, or other material 
to a defined land area. Filling nonnally is undertaken to improve land 
surface features for a selected land use such as construction of roads, 
pipelines, or building canplexes. This activity does not include filling in 
open~ater areas and wetlands or disposal of spoil or other solid wastes. 
These activities are discussed under the activity categories of Filling and 
pile-supt:X)rted structures (Aquatic and Wetland Habitats), and Solid waste 
disposal, respectively. S!;X)il, however, that is used specifically to fill 
an area for sare defined purpose, is included here. 

Typical impacts: 

0 

0 

0 

0 

Harrassrrent 

Vegetation damage/destruction due to nechanical removal or material 
overlay 

Water level and quality fluctuations {e.g., !;X)nding of sheet runoff 
uphill fran the fill) 

Terrain alteration or destruction 
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Grading and Plowing 

Grading and plowing are interrelated activities that involve the alteration 
or disruption of terrestrial substrates. Plowing is an agricultural 
practice and involves breaking and turning of soil such ~1at the vegetati~e 
cover is eliminated and the root or rross mat is disrupted. Growing of 
agricultural crops such as grains or vegetables is also included in this 
activity. Grading includes the disruption of substrate strata beneath the 
soil surface and may result in the alteration of the contours of land by 
rroverrent of soil, subsoil, or other substrate within a localized area. 
Typical equipnent used for grading includes scrapers, bulldozers, backhoes, 
draglines, or clam shovels. Grading is used during several developmental 
activities, including road construction and maintenance, preparation of 
sites for building structures, and surface mining. Grading usually involves 
scree filling as well as excavating, but if extensive filling is involved, 
the activity categories of Filling (aquatic and wetland habitats) and 
pile-supported structures (aquatic), Filling (terrestrial), or Solid waste 
disposal should be consulted instead. Grading that facilitates drainage by 
rerroving excess soil water is considered under the activity category of 
Draining. The rerroval of soil or substrates in floodplains and wetlands is 
considered under the activity category of Dredging. 

Typical impacts: 

0 

0 

0 

0 

0 

0 

0 

0 

Barriers to movement (e.g., large openings lacking cover) 

Changes in flow or water level 

Changes in sedirrentation rates, turbidity, suspended solids (e.g. , 
runoff fran hydraulic erosion or fugitive dust) 

Changes in substrate composition and location 

Entrapnent in excavations 

Harassment 

Terrain alteration or destruction 

Vegetation damage or destruction due to mechanical removal or material 
overlay 

Grazing 

Grazing refers to the introduction of animals onto lands for the purpose of 
feeding on the vegetation. The land may provide all or a portion of the 
feed, for a few days or throughout the year. other activities often 
associated with open range or improved pasture grazing that should be 
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referred to when considering the impacts of grazing include Fencing, 
Chemical application, Clearing and tree harvest, Grading and plowing, and 
Water regulation/withdrawal/irrigation. 

Typical i.rrpacts: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Changes in biological oxygen demand (BOO), nutrient loading (e.g., fran 
grazed areas with an acctmllllation of livestock manure) 

Changes in flow or water level 

Changes in substrate carp::>sition and location (e.g., stream bank 
breakdown and accelerated erosion) 

Changes in sedinentation rates, turbidity, suspended solids 

Attraction to artificial food source (e.g., bears to cattle) 

Competition with introduced species (e.g., for food or space) 

Disease transmission from domestic animals (including parasites) 

Vegetation earp::>sition change to less preferred or useable species 

Vegetation damage or destruction due to grazing by domestic aninals 

Human Disturbance 

Human disturbance refers to the human disruption of or interference with 
fish and wildlife producing stress that may be detrimental to the affected 
organism. This category does not include interference with or disturbance 
of fish or wildlife by motorized vehicles used for recreation or development 
activities or by construction. Some extrerrely sensitive species may be 
adversely affected by a single encounter with a solitary human or small 
group of humans (e.g., hikers); ~ver, the primary concerns regarding 
human disturbance involve situations where repeated disturbance occurs, 
either by individuals or small groups of people or by solitary events 
involving large numbers of people. Also included here is sensory 
disturbance (e.g., noise, odor) of animals that is caused by presence of 
dwellings (e.g., subdivisions) or settlement in remote areas. 

Typical i.rrq;>acts: 

0 

0 

Harassrrent (e.g., active chasing, presence in sensitive wildlife 
habitat, noise, human scent) 

Attraction to artificial food sources (e.g., feeding carnivores) 
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0 Increased susceptibility to predation (e.g., separation of adults from 
young or nest) 

log Storage and Transport 

log storage and transport refers to intermediate activities that occur after 
trees are harvested from the land but before logs are processed. These 
activities include log dumping, on-water and dry land sorting, booming, 
barge loading and dumping, upland and water-floatation storage, and 
transportation by rafting. Construction and maintenance of logging roads is 
included under the activity category of Grading and plowing. 

Typical impacts: 

0 Changes in dissolved oxygen, pH, and terrperature of the waters 

0 Changes in substrate oamposition 

0 Vegetation damage or destruction due to material overlay (e.g., logs) 

0 Harassroont 

0 Changes in biological oxygen demand (e.g., woody debris) 

0 Changes in vegetation (e.g., reduction of stream cover) 

0 Increased susceptibility to human harvest 

0 Changes in vegetation camposition (aquatic) 

Netting 

Netting refers to the placerrent of nets (e.g. , drift and set gill nets, 
bottam trawls, purse seines) in waters for the purpose of catching fish. 
The effects of human harvest of fish with nets for purposes of sport, 
commercial, or subsistence use are not considered here. Only those aspects 
of netting involving discarded or lost nets or net fragments are considered 
here. 

TYPical impacts: 

0 

0 

0 

Entanglenent (e.g., seabirds, marine mamnals) 

Barriers to rrovenent 

Attraction to an artificial food source (e.g., to fish or birds caught 
in the net) 
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Processing Geothenna.l Energy 

Processing geothenna.l energy refers to the capture and use of heat energy 
from sources beneath the earth's surface, usually in the fonn of steam or 
hot water. Prirtary uses of geothenna1. e.."'le.:-gy are generation of elec-=ricity, 
space heating, and industrial processing. This definition excludes drilling 
operations, which are discussed under the activity of Drilling. 

Typical i.ny?acts: 

0 

0 

0 

0 

0 

Harrassnent 

Barriers to rrovercent (e.g., pipelines) 

Changes in harvest levels (e.g., improved access and increased presence 
of man) 

Changes in chemical ccmposition of surface waters 

Changes in water temperature, dissolved oxygen, and pH. 

Processing Lumber, Kraft, or Pulp 

Processing lumber, kraft, or_ pulp refers to the conversion of cut timber 
into lumber, pulp, paper, or paper-board products. This activity excludes 
the felling, transport, or storage of timber, which are defined under the 
activity headings of Clearing and tree harvest, and Log storage and 
transport, respectively. 

Typical i.ny?acts: 

0 

0 

0 

0 

0 

0 

0 

Harrassnent 

Changes in water temperature, dissolved oxygen, and pH (e.g., due to 
mill effluent) 

Changes in biological oxygen demand, nutrient loading (e.g., due to 
mill effluent) 

Changes in aquatic substrate composition 

Changes in algae and plant oamposition in surface waters 

Addition of toxic chemicals to surface waters (e.g., sulfites fran pulp 
mills) 

Inducerrent of .impingerrent or entra.irnrent of fish and fish eggs 
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0 Changes in turbidity and suspended solids in surface waters 

0 Barriers to ITOVerrent 

Processing of Minerals 

Processing of minerals refers to the storage, sorting, milling, crushing, 
washing, sluicing, concentrating, snelting, and refining of gravel and 
minerals such as coal, gold, nolybdenum, lead, and zinc. The impacts fran 
tailings and waste rock disposal are included under the activity of Solid 
waste disposal. The extraction of minerals is included in the activities of 
Grading and plowing, Dredging, and Blasting. 

Typical impacts: 

0 

0 

0 

0 

Harassnent (e.g., noise) 

Morbidity or nortali ty due to ingestion or contact with chemicals 
(e.g., cyanide and other processing chemicals) 

Vegetation damage/destruction due to air pollution (e.g., toxic :fulres 
fran snelters), contact with chemicals (e.g., spillage of toxic 
processing chemicals or byproducts) and material overlay (e.g., ore 
storage) 

Changes in chemical ccmposition of water (e.g., heavy netals, toxic 
chemicals) 

Processing of Oil/Gas 

Processing of oil/gas refers to the refinerrent or treatment of crude oil or 
gas for use by industry and consumers. Included in this activity are the 
production of oil-and gas-derived substances such as plastics and 
petrochemicals. The transportation of crude and refined products to and 
fran the processing facilities is included in the activity headings of 
Transport of oil/gas/water - land, ice and Transport of oil/gas/water -
water. 

Typical impacts: 

0 

0 

0 

Harassnent (e.g., noise) 

Morbidity or nortality due to ingestion of petroleum or petroleum 
products (e.g., oil and chemical spills, plastic particles) 

Changes in chemical composition of water 
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0 Vegetation damage/destruction due to air pollution or contact with 
petroleum, petroleum products, or chemicals 

Sewage Disposal 

Sewage disposal refers to the means by which human wastes are collected and 
treated. Various rrethods of disposal are carrconly employed. They range 
from an out-house system involving a ground collection pit and no additional 
treat.m:mt to sophisticated state-of-the-art rrethods that involve a network 
of collection lines and pump stations that deliver the wastes to treatment 
plants that provide tertiary treat.m:mt. See the activity heading Solid 
waste disposal for the definition and a listing of typical potential impacts 
from disposal of other fonns of solid wastes (e.g., seafood-processing 
wastes or mine tailings) . 

Typical impacts: 

0 

0 

0 

0 

0 

0 

0 

Changes in biological oxygen demand and nutrient loading in surface 
waters 

Changes in tw:bidi ty and suspended solids levels in surface waters 

Changes in dissolved oxygen levels, temperatures, and salinity in 
surface waters 

Addition of toxic chemicals to surface waters 

Changes in aquatic substrate composition 

Changes in flow or water level in surface waters 

Changes in vegetation composition (aquatic) 

Solid Waste Disposal 

Solid waste disposal refers to the disposal of unuseable or unneeded 
materials. Major sources of solid waste include seafood processing, 
drilling llD.ld and cuttings, dredge spoils, garbage, overburden, debris, 
abandoned cars, and contained liquid or semisolid materials (organic or 
mineral) . Effluent wastes that result directly from processing lumber, 
minerals, or oil and gas are included under the activity categories 
Processing of lumber/kraft/pulp, Processing of minerals, and Processing of 
oil/gas, respectively. Waste material used as fill material for 
construction projects is considered under the activity headings of Filling 
and pile-supported structures (aquatic and wetland habitats) and Filling 
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(terrestrial) • 
Netting. 

Impacts of discarded or lost nets are discussed under 

TYPical impacts: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Attraction to artificial food source (e.g., garbage) 

· Barriers to novem:mt (e.g., mine tailings) 

Changes in biological oxygen dercand (BOO), nutrient loading (e.g., 
seafood waste) 

Changes in chemical canposition of water (e.g., leachates) 

Changes in flOW" or water level (e.g. , accelerated runoff) 

Changes in substrate canposition or location (e.g., mine tailings) 

M.orbidi ty or nortali ty due to ingestion of or contact with chemicals 

Disease transmission from domestic animals (e.g., diseased carcasses) 

Entraprent in excavations (e.g. , land fills) 

HarasSireilt 

Terrain alteration or destruction 

Vegetation damage or destruction due to mechanical removal or material 
overlay 

Stream Crossings - Fords 

The activity of fording streams refers to the novernent of vehicles, 
including wheeled, tracked, and skid-nounted assemblies, across a flOW"ing 
watercourse at a low-water crossing. !Il'p3.cts from filling (e.g., during 
construction of a crossing pad) are included under the activity headings of 
Filling and pile-supported structures (aquatic and wetland habitats), and 
Grading and plOW"ing. Impacts from stream diversion (e.g., during 
construction of a crossing pad) are included under the activity heading of 
Channelizing waterways. 

TYPical impacts: 

0 

0 

Changes in sedimentation rates, turbidity, suspended solids (e.g. 
erosion of streambanks, or during construction of crossing pad) 

Changes in substrate canp::>sition (e.g., catq?action from traffic) 
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0 

0 

Changes in flow or water level (e.g., if a crossing pad is constructed) 

Changes in vegetation (e.g., primarily in riparian areas at crossing 
point) 

Stream Crossings - Structures 

Stream crossing with structures refers to the construction and operation of 
single or multiple span bridges or the installation of culverts in order to 
traverse a flowing watercourse. Placerrent of pipelines or cables beneath 
streams is included under the activity headings of Transport of 
oil/gas/water - Land, ice and Transport of personneleEquipment/material -
land, ice. 

For lists of irriacts associated with structured stream crossings during 
construction, see the activity headings of Blasting, Grading/plowing, 
Channelizing waterways, Drilling, Filling and piJ.e-supported structures 
(aquatic and "Wetland habitats), and Water regulation/withdrawal/irrigation. 

Typical irrq;?acts: 

0 

0 

0 

0 

0 

0 

Changes in sedimentation rates, turbidity, suspended solids (e.g. , 
erosion of banks) 

Changes in substrate composition and location (e.g., scour and erosion 
of streambed) 

Physical barrier to noverrent (e.g., debris blockage) 

Changes in flow or water level (e.g., velocity barriers, excessively 
shallow water, pools at downstream end of culverts) 

Shock waves (e.g., during construction phase) 

Increased susceptibility to harvest or predation 

Transport of Oil/Gas/Water-Land and Ice 

Transport of oil, gas, and water by land refers to the noverrent of these 
materials on, above, or buried beneath the land surface and oVer ice. 
Pipelines are a ccmronly used nethod for transport, altho'U<Jh r~ilroads, 
tanker trucks, and aqueducts (water) are also used. Also ·included are 
pumping stations, gathering lines, and other production facilities. Impacts 
associated with pumping water for irrigation purposes are included under the 
activity heading of Water regulation/withdrawal/irrigation •.. ~ct~ of 
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transport through ice, such as by ice-breaking tankers, are included under 
the activity heading of Transport of oil/gas/water--water. 

Typical :i.rrpacts: 

0 

0 

0 

0 

0 

Barriers to nove.rrent 

Harassrrent (e.g., noise fran pumping or compressor stations) 

.Morbidity or nortali ty due to ingestion or contact with petroleum or 
petroleum products 

Vegetation damage/destruction due to contact with petroleum or 
petroleum products 

Changes in chemical canposi tion of water (e.g. , oil spills) 

Transport of Oil/Gas/Water - Water 

Transport of oil, gas, or water by water is defined as the transport of 
these liquid materials across or under water by pipeline, vessel, or barge, 
including loading and unloading liquid cargo by piping and lightering, and 
through ice by ice-breaking ships. 

Typical in'pacts: 

0 

0 

0 

0 

Morbidity or nortality due to contact with or ingestion of petroleum 
and petroleum products 

Harassrrent 

Changes in substrate canposi tion (e.g. , pipeline construction) 

Changes in chemical composition of water (e.g., oil spills, 
dispersants) 

Transport of Personnel/Equi:prent/Material - Air 

Transport of personnel, equi:prent, and material by air refers to the 
noverrerit of these i terns by helicopter, airplane, blimps, and balloons. 
Helicopter~ and airplanes are commonly used for support of seismic explora
tion, oil and .mineral exploration, construction, and development, and fire 
management~ Balloons and blimps are often used for logging in sensitive 
areas.·.: 

Typical· irrPacts: 
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Q Collision with aircraft-

Harassrcent (e.g., hazing, noise) 

::::ntrcduction of non-native species (e.g., rats, mice, flies) 

Transport of Personnel/Equi:prent/Material - Land and Ice 

Transport of personnel, equi:prent, and material by land refers to 
autcnobile, truck, rail, hovercraft, snowmachine, and all-terrain vehicle 
transportation of people, equi:prent, and material. This category also 
includes the transmission of electrical power and telephone messages over 
transmission lines. This activity incorporates transportation of people and 
equi:prent even when associated with the construction or operation of systems 
included in other categories (e.g., pipelines). Transportation of petroletnn 
and petroletnn products by tanker trucks or by rail car is included in the 
activity category of Transport of oil/gas/water - land,- ice. Transport of 
equi:prent or material through ice, such as by ice-breaking ships, is 
included under · the activity heading of Transport of 
personnel/equipment/material--water. 

Typical i.rrJ?acts: 

0 Attraction to an artificial food source (e.g., food stored in 
unattended vehicles) 

0 

0 

0 

0 

0 

_0 

Barriers to novenent (e.g. above-ground pipelines with insufficient 
clearance for passage of large mamnals) 

Collision with vehicles 

Electrocution (e.g. , contact with power lines) 

Entanglement in debris (e.g., such as dOWI'l.Eld powerlines) 

Harassrcent (e.g., chasing, noise) 

Introduction of non-native species (e.g., rats, mice, flies) 

Transport of Personnel/Equipment/Material - Water 

This activity refers to transport over or through y;ater by vessel or Qa.rge, 
or submarine. Pipelines and bridges are discussed under the-· activity 
headings of Stream Crossings structures, Transport of 
personnel/ equipment/material - land, ice, and Transport of oil/gas/water -
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land and water. Transport over ice roads is discussed under Transport of 
persaQDel/equipment/material--land,ice. 

Typical :inJ>acts: 

0 

0 

0 

0 

0 

0 

0 

M:lrbidity or ITOrtality due to c6ntact with chemicals 

Changes in noise level 

Changes in chemical canposition of water (e.g., bilge Ptll11?ing, leaching 
of toxic materials) 

Collision with vehicles (e.g. , seabirds attracted to ship lights) 

Harass:rrent 
... 

Interference with interspecies )ccmnunication (e.g. , marine manma.ls) 

Introduction of non-native species (e.g., rats, flies, mice) 

Water Regulation/Withdrawal/Irrigation 

Water regulation/withdrawal/irrigation refers to the alteration of the flow 
and/or the appropriation of water fran a stream, lake, or subsurface aquifer 
by active (purrq;:>s) or passive (gravity) nea.sures. Regulation of water is 
primarily associated with hydroelectric and flood control projects. 
Irrigation for agricultural crops or to enhance productivity of native 
vegetation general! y withdraws water fran a system by way of Ptll11?S or dams.· 
The use of diversion ditches to redirect flow fran existing stream channels 
for irrigation or other uses is considered under the category of 
Channelizing watel:ways. Active purrq;:>ing is the rrethod used by the maJority 
of development practices (e.g., placer mining, powerplant cooling, dust 
control, municipal and industrial uses). Construction and operation of 
canals for the purpose of transport is cqvered under the activity category 
of Channelizing wate:rways, whereas the maintenance of water transportation 
routes is included under the activity category of Dredging. 

Typical :inJ>acts: 

0 

0 

0 

0 

Aquatic substrate alteration 

Barriers to Il'DVE!Iel'lt (e.g., large impoundm:mts, steep-sided ditches, 
dams) 

-, t'J 

Entrapment in excav-<iitions qr ''.impoundrrents 

Changes in flow or,. ~ter · lev~l 
. .~. . . 
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0 

0 

0 

0 

0 

Changes in chemical catpJSition of water (e.g. , agricultural runoff) 

Impingenent or entrai l'llrent 

Vegetation composition change to less preferred or useable species 

Changes jn temperature (e.g., waste cooling water) 

Changes jn sedirrent9.tion rates, turbidity, suspended solids 
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ACMP 

ADCED 

AOCRA 

AD EX:: 

ADF&G 

ADL 

ADNR 

ADR 

AEIOC 

AOU 

BBCMP 

BIM 

CFEX:: 

CIRPI' 

EPA 

EPS 

ERL 

FAO 

G1S 

GMU 

IMS 

INPFC 

IPHC 

IU:N 

ISEX;R 

U::I 

lvM) 

NEGOA 

NMFS 

NOAA 

NPFMC 

NPS 

...: .. 

H. List ofAbbreviations. 

Alaska Coastal Managerrent Program 
·'-,:, ' . '· ,·· ·' . . .•. ;. 1. t. 

Alaska Depart:neiit of Comrerce and Econanic DevelQprent 

Alaska Departireht ·of'·Ccmnunity and Regioni(J.. Affairsu 

Alaska Depart:nent of Environrrental Conservation 

Alaska Depart:Irent of Fish and Game 

Alaska Depart:nent of Labor 

Alaska Depart:nent of Natural Resources 

Alaska Depart:nent of Revenue 

Arctic Environrrental Infonnation and Data Center 

American Ornithological Union 

Bristol Bay Cooperative Managerrent Plan 

Bureau of Land Managenent 

Commercial Fisheries Entry Commission 

Cook Inlet Regional Planning Team 

Environrrental Protection Agency 

Environrrental Protection Service (Canada) 

Environrrental Research Laboratory 

Food and Agriculture Organization of the United Nations 

Game Managerrent Subunit 

Game Managerrent Unit 

Institute of Marine Science 

International North Pacific Fisheries Commission 

International Pacific Halibut Commission 

International Union of Conservation of Nature and Natural Resources 

Institute of Social, Economic and Governrrent Research 

Lower.Cook Inlet 

Mineral Managen'ent Service 

Northeast Gulf of Alaska 

National Marine Fisheries Service 

National Oceanic· and At:nospheric Administration 

North Pacific Fishery Management Council 

National Park Service 

A...:.33 



NWAFC 

NWR 

~SFAP 

CMPA 

PWS 

PWSRPI' 

OCI 
USDC 

USDA 

USDI 
· USDL 

USFS 

USFWS 

No~st and Alaska Fisheries Center 

· National Wildli:fe Refuqe 

OUter Continental Shelf Envirormeiltal A$sesSJ,rent Program 

Office of Marine Pollution Assessrcent 

Prince William Sound 

Prince Willi.aJn Sotmd······Regional f'is~es Plcuming Team 

·Upper Cook ;Enlet 

United states Departnent of. ~ce 

United States Depa.rtJ:Ient of Agriculture 

United States Depa.rt:m:mt of Interipr 

United States Departnent of Labor · 

United States .. · Forest .servi<::e 

United States Fish and Wil.Q.life Service 
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