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ABSTRACT

This document is the Final Report of a two-month literature review to assess the effects
of winter recreation on wildlife in Grand Teton and Yellowstone National Parks.
Selected citations were annotated and organized in electronic format using the
ProCite®* bibliographic software program. The ProCite Bibliography includes all-
season observations for birds and mammals in Grand Teton and Yellowstone National
Parks in addition to those of other retevant continental and world-wide locations.
Citations relating to the description, range, habitat, life history, ecology, and
conservation needs of rare, sensitive, and endangered species of the Greater
Yellowstone Ecosystem are inciuded to provide a specific information source for listed
species.

* ProCite is a registered trademark of Personal Bibliographic Software, Inc., P.O. Box
4250, Ann Arbor, Ml 48106
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INTRODUCTION

The National Park Service is charged with the management of

the nation’s most precious natural and cultural resources. These
resources are inextricably woven into our nationat heritage, and
they provide citizens the world over with invaluable opportunities
for recreation, cultural enrichment, and environmental education.
Itis the responsibility of those involved with park management

and policy formulation to ensure the protection of the resources
managed by the National Park Service. Yet, fulfilling this enormous
responsibility is neither easy nor free of controversy (National

Parks for the 21st Century: The Vail Agenda 1992).

The dilemma presented in this statement is; how can a resource base be adequately
protected in the face of increasing human demand? f the primary responsibility of the
National Park Service is the protection of park resources, can each unit be managed to
provide the nation’s diverse public with access to and recreational and educational
enjoyment of the lessons contained within that unit, or is there a finite human carrying
capacity that is yet to be defined?

On 1 October 1994, the University of Wyoming Cooperative Fish and Wildlife Research
Unit initiated a 2-month study to investigate what is known about the effects of winter
recreation on wildlife in Grand Teton (GTNP) and Yellowstone National Park (YNP).
Resuits of the study are presented as two components; (1) a hard copy document, and
(2) an electronic bibliographic component assembled with the ProCite bibliographic
software program (Version 2.2.1 for IBM compatibies). This report incorporates the
hard copy printout of the ProCite bibliography with pagination integrated with the main
text.



METHODS

The foliowing procedure was developed to assist with meeting the objective of this
study:

1. Determine the wildiife species most likely to be impacted by human disturbance in
GTNP and YNP.

The selection of wildlife species was made after reviewing the following publications:
Long 1865; Clark and Stromberg 1985; Greater Yellowstone Coordinating Committee
1987, Clark et al. 1989; and Wilkerson 1991, Citations relevant to the biology, ecology,
and conservation needs of rare, sensitive, and endangered bird and mammal species
of the Greater Yellowstone Ecosystem (GYE) were included to provide a quick
reference to a more detailed account of the requirements of a specific species. These
particular citations are identified in the bibliography with an asterisk (*) preceding the
titie.

| 2. Select and synthesize relevant literature.

A data base search was conducted using the CD-ROM computer indexes of WILDLIFE
REVIEW AND FISHERIES REVIEW (NISC), AGRICOLA, DISS. ABSTRACTS, and the
bibliographic data set of CARL plus CARL Govemment Documents (No. 83). Selected
citations were downioaded and printed to assist the literature search process. Relevant
portions of existing annotated bibliographies were consolidated with the ProCite
bibliography. These citations can be located by using the descriptor “bibliography” in
the “search database” function at ProCite’'s main menu screen.

3. Construct ProCite bibliography. Wildlife species can be located in the bibliography
by their: (1) common names (e.g., mountain lion, wolverine, fisher, elk, bison, etc.);
(2) family level taxonomic name (e.g., Felidae, Mustelidae, Cervidae, Bovidae, etc.);
and by (3) taxonomic class (e.g., Aves , Mammals). Tables 1 and 2 show the
mammaiian and avian species listed in the ProCite bibliography respectively. Specific
species citations can be iocated quickly using the common name whereas the broader
categories of Family and Class include a wider range of additional species (e.g.,
Preble's shrew vs. Soricidae or mammal). Recreational descriptors are also identified
by common usage language terms (e.g., skiing, snowmobiling, etc.).

The 3.5 in. diskette fumished with this report can be used in any IBM compatible
computer with the ProCite program installed. New records (citations) can be inserted
and edited if desired and records can be sorted and indexed. The bibliography can be
searched using key words (descriptors) and an output record printed in Word
(Windows), Word Perfect, or as an ASCII file format.

4. A questionnaire was sent to selected wildlife managers in the westem United States
soliciting information regarding their observations/knowledge of winter recreation
impacts on wildlife.



Table 1. Mammalian species listed in ProCite® bibliography.*

FAMILY 'COMMON NAME SCIENTIFIC NAME
Soricidae Masked Shrew Sorex cinereus cinereus
‘Preble's Shrew ‘Sorex prebei
'Dwarf Shrew Sorex nanus
Pygmy Shrew Sorex hoyi montanus

Vespertilionidae

California Myotis

Myolis californicus californicus

.Fringed Myotis

|Myotis thysanodes pahasapenis

|Spotted Bat Euderma maculatum
|Townsend's Big-eared Bat \Plecotus townsendii pallescens
Leporidae |Snowshoe Hare Lepus americanus B
Sciuridae ['Yellow-bellied Marmot IMarmota flaviventris
o 'Black-tailed Prairie Dog | Cynomys ludovicianus ludovicianus
Canidae ‘Coyote iCanis latrans
'Gray Wolf Canis lupus
Red Fox | Vulpes vuipes
Feral Dog |Canis familiaris
‘Coydog _ Canis latrans X Canis familiaris
Ursidae Black Bear Ursus americanus cinnamomum
1Grizzly Bear Ursus arctos homibilis
Mustelidae ‘Martin |Martes americana
iFisher |Martes pennanti columbiana
o [River Otter Lutra canadensis pacifica
|Wolverine |Gulo guio luscus
Felidae 'Mountain Lion 'Felis concolor
Lynx 'Felis lynx canadensis
'Bobeat Felis rufus pallescens
Cervidae ‘Elk 'Cervus elaphus nelsoni
3 'Mule Deer Odocoileus hemionus hemionus
White-tailed Deer Odocoileus virginanus
Moose Alces alces shirasi
8 ‘Caribou \Rangifer tarandus
Bovidae |Bison |Bison bison
- |Mountain Goat Orearnnos arnericanus missoulae
L 'Bighomn Sheep 'Ovis canadensis canadensis
Dall's Sheep Qvis dalli

A Nomenclature source: Clark, T. W. 1987. Mammals in Wyoming. Museum of
Natural History, University of Kansas.




Tabie 2. Avian species listed in ProCite bibliography *

FAMILY COMMON NAME 'SCIENTIFIC NAME
Gaviidae '‘Common Loon i Gavia immer
Pelecanidae Amen‘c_ag White Pelican iPelecanus erythrorhynchos
Brown Pelican Pelecanus occidentalis
Phalacrocoracidae Double-crested Cormorant FPhalacrocorax auritus
Ardeidae iGreat Blue Heron Ardea herodias
; iGreen-backed Heron | Butorides striatus
1Black-crowned Night Heron | Nycticorax nycticorax
Threskiornithidae  |White-faced Ibis Plegadis chihi
Anatidae Trumpeter Swan | Cygnus buccinator
Mute Swan i{Cygnus olor
Canada Goose \Branta canadensis
'Canvasback Aythya valisineria
iHarlequin Duck Histrionicus histrionicus
Accipitridae 'Osprey |Pandion haliaetus
Bald Eagle |Haliaeetus leucocephalus
Cooper's Hawk 1Accipter cooperii
Red-shouldered Hawk 1Buteo lineatus
Swainson's Hawk jButeo swainsoni
Fefruginous Hawk |Buteo regalis
|Rough-legged Hawk | Buteo lagopus
IGolden Eagle |Aquila chrysaetos
IAmerican Kestrel |Falco sparverius
[Merlin Falco columbarius
|Peregnne Falcon Falco peregrinus
|Gyrfalcon Falco rusticolus
Prairie Falcon |Faico mexicanus
Phasianidae 'Ring-necked Pheasant Phasianus colchicus
!Greater Prairie Chicken | Tympanuchus cupido
Gruidae ‘Sandhill Crane i Grus canadensis
:Whooping Crane Grus americana
Charadriidae iGolden Plover Pluvialis dominica
4 . |Mountain Plover Charadrius montanus
Scolopacidae Upland Sandpiper Numenius longicauda
Long-billed Curlew Numenius americanus
Laridae Western Guli Larus occidentalis
Caspian Tem | Stema caspia
Strigidae Bun’owirlngl Athene cunicularia
\Great Gray Owl Strix nebuiosa
|Boreal Owl Aegolius funereus
{Northern Saw-whet Owi Aegolius acadicus
Picidae ' Three-toed Woodpecker Picoides tridactylus
Black-backed Woodpecker | Picoides arcticus
IPileated Woodpecker |Dryocopus piteatus
Corvidae (Black-bilied Magpie iPica pica
ICommon Crow |Carvus brachyrhynichos

* Nomenclature source: American Omithologist's Union. 1983. Checklist of North
American birds, 6th edition. :



RESULTS

A review of the literature suggests that recreationists in natural areas can affect overt
responses of wildiife in a number of ways ranging from benign to panic (Freddy et al.
1986). More subtle responses may include elevated metabolism, iowered body weight,
and withdrawal from suitable habitat (Geist 1971). Recreationat impacts may also
affect the geographical distribution, dispersion pattemns, fecundity, survival, and activity
and energy budgets of wildlife populations (Knight and Cole 1991), disruption of
foraging and social behavior (Burger 1981, Skagen et al. 1991, Edington and Edington
1986), and have been associated with declining wildlife densities (Werschkul et al.
1976, Erwin 1980). -

Managers should expect the effects of recreationists on wildiife to be context
dependent, Thatis, the impacts of a given recreation activity on a species during one
set of circumstances may not be the same as those for the same species during
another set of conditions (Vaske 1983). in most cases , the magnitude and frequency
of disturbances determine whether or not the fitness of affected individuals will be
altered. Additive and synergistic effects from mulitiple sources of disturbance can result
in reduction of fitness, even when individual types of disturbance alone have no impact
(Holmes et al. 1993).

Results from the questionnaire and literature review indicate a general “data gap” exists
for determining the effects of winter recreation activities for most wildlife species. The
following is a review of the current literature organized by recreation type and wildlife
species affected.

Snowmobiling:

The effects of snowmobiles on wildlife has been well documented since the late 60s
with the majority of research focused on snowmobile/ungulate interactions. Results
range from observed beneficial effects (Lavigne 1976) to those suggesting the
prohibition of snowmobiles and other off-road vehicles in National Parks to protect the
wildlife and environment (Butcher 1972). The increasing popularity of snowmobiling in
the GYE has been enhanced with the recent opening of the 340-mile Continentai
Divide snowmobile trail, which starts in Lander. WY, extending through a portion of
GTNP and ends in YNP.

Cervidae - Aasheim (1980) reports that studies of snowmobile impacts on deer and elk
have produced conflicting resuilts, but there is little doubt that additional stress in winter
is undesirable. Severinghaus and Tullar (1975) state that energy expenditure
calculations demonstrate the danger of snowmobile harassment to deer already hard-
pressed by winter conditions and that snowmobiles should not be permitted in deer
wintering areas, and established trails shouid be kept one half mile from such areas.
Freddy et al. (1986) , in a Colorado study, state that minimizing all responses by deer
would require persons afoot and snowmobiles to remain >334 m and 470 m from deer,
respectively,



Moen (1976) anaiyzed the energy-conserving behaviorat adaptations of white-tailed
deer in northwestern Minnesota in winter and found energy conservation of up to 1,000
Kcal/day for a 60 kg deer can resuit from reduced activity levels (seeking leve! land and
less snow depth, walking slowly, etc.). He believes that winter harassment by
snowmobile traffic is detimental to these adaptations. Parker et al. (1984) caiculated
energy expenditures for several activities using indirect calorimentry with 5 mule deer
and 8 elk. They found that the average energetic increment of standing over lying was
25%. Net energy costs (Kcal/kg/km) of horizontal locomotion without snow decreased
as a function of body weight. Energy expenditures for Jocomotion in snow increased
curvilinearly as a function of snow depth and density.

Snow compacted by snowmobiles requires a greater energy expenditure by ungulates
when digging to desirable vegetation. Fancy and White (1985) determined the rate of
energy expenditure by caribou digging in snow was about 118 J /stroke, whereas in
denser snow with a thin, hard crust the mean cost was 219 Jistroke. The cost of
cratering through snow compacted by a snowmobile was 418 J/stroke.

Huff and Savage (1972) studied the correlation of deer movements with snowmobile
activity in Minnesota and compared deer activities between areas of high and no
snowmobile use. The size of deer home ranges was much reduced at the high use
area, and showmobile use appeared to force deer into less preferred habitats where
nighttime radiant heat loss was greater. Dorrance et al. (1975) report that deer
responded to very low intensities of intrusion by man and snowmobiles and were
dispiaced from areas along trails and in some cases, changes in their home range size
and increased movement was observed. These authors suggest that the observed
disturbances could be detrimental to deer, especially during severe winters.

Eckstein et al. (1979) found in Wisconsin that the impacts of snowmnobiles on white-
tailed deer was minimai and that daily activity pattems, home range size, and habitat
use was little affected by snowmobiles. Richens and Lavigne (1978) studied deer
response to snowmobiles in Maine and concluded that deer were not driven from the
area by snowmobiles and frequently followed snowmobile trails where the snow was
firer. They suggest that snowmobiles could be used to manage deer in winter by
providing trails where walking in snow is easier and inducing winter movements to
suitable habitat. Lavigne (1976) found that snowmobiie trails in Maine enhanced deer
mobility during periods of deep snow and probably reduced energy expenditures.

The effect of snowmobile activity on moose behavior is poorly documented. Altman
(1958) found that the distance at which free-ranging elk and moose would fiee from
humans varied with habitat, social groupings, nutrition, reproductive status, and specific
experience of individual animais of the group. Denniston (1956) states that moose
were tolerant of close observers when no quick motions or loud noises were made.
Moose can be found in many developed and backcountry areas of GTNP and YNP
throughout the year and are known to retire in winter to open mountain ridges and “yard
up” on south facing slopes (Craighead 1978). The effects of snowmobiles on moose
would probably be minimal if established trails are maintained away from these areas,
although | could find no reference as to a recommended distance.



BOVIDAE - Snowmobiles have been implicated in the decline of a bighom sheep
population in Montana (Berwick 1968). This author suggests that snowmobile
harassment on bighorn sheep winter ranges may be debilitating to winter-stressed
animals, Stress, frequently human-induced, appears to be a major limiting factor in the
bighom's struggie for survival (DeForge 1976, Dunaway 1971, DeMarchi 1975, Geist
1971, and others). Horejsi (1976) notes that active harassment results in visibie
responses by sheep, while passive harassment produces no visible response but may
have psychological and physiological impacts on individuals and populations leading to
a variety of conditions which reduce fitness.

Snowmobile effects on mountain goat popuiations have not been documented to my
knowledge. This may be in part to the rugged habitat occupied by these animals which
precludes safe snowmobile operation.

The effects of snowmobiles on bison behavior is also unrecorded in the literature.
Personal observation suggests that bison are more tolerant of vehicles than persons
afoot or on horseback. Perhaps the most significant effect of snowmobiles on bison
behavior wouid transboundary movement from federal land to adjoining private land.
Bison may be enticed to follow the resuiting trails under certain snowfall conditions.

URSIDAE - As noted in the “Grizzly Bear Compendium (1987)", impacts on grizzly
bears from snowmobile activity are largely unknown. Jonkel (1980) observed that 1
grizzly bear den was abandoned after snowmobile disturbance. Reid et al. (1983) felt
the most serious consequences of the proposed Clark Fork snowmobile corridor to
grizzlies were associated with off-season uses, especially in the late fall and early
spring.

CANIDAE - The recent reintroduction of gray wolves to YNP presents an opportunity to
study wolf behavior in the presence of snowmobiles and other winter recreational
activities. In the process of conducting a gray wolf biological feasibility study for
reintroduction of wolves in Colorado, Bennett (1994) collected over 1,000 citations
specific to the gray woif, but only 2 dealt with potentiat winter recreation impacts .

In response to the concern that snowmobile use may be harmful to wolf survival, the

~ staff of “Intemational Wolf” polled 40 wolf biologists with the question, “do you believe
that snowmobiles are harmful to wolves in any way other than to provide accessibility to
kill or to harass them?” The general concensus of the 17 biologists who responded
was that snowmobiles were not a threat to woives and in many cases may enhance
their survival (see bibliography, pp. 114-117). Given the same quaiification as in the
preceding question, it seems reasonable to assume that coyotes wouid not be
adversely affected by snowmobiles.

Purves et al. (1992) documented grizzly bear and gray wolf habitat use and
displacement in Banff, Yoho, and Kootenay NPs in Canada and concluded that wolves
showed aversion to regions where winter human use exceeded 10,000 visitors per
month.



SMALL MAMMALS - Neumann and Merriam (1972) found that snowmobile use in (AL
Ontario caused significant changes in snow structure and wildlife behavior. WW "
Snowmobile use affected snowshoe hare and red fox mobility and distribution causing &

significant damage to browse plants. Schmid (1983) states that compaction of W"’W

snowfields by snowmobiles aiters the mild snow microenvironment, potentialiy affecting
organisms that iive within or beneath the snow by increasing temperature stress or
restricting movement. Experimental manipulation of a snowfield showed that winter
mortality of small mammals was significantly increased by snowmobile compaction.

BIRDS - Although many avian species are absent from GTNP and YNP during the
winter months, certain waterfowi species remain to take advantage of the warm springs
and waters associated with certain regions of the two parks. The literature is
particularly sparse on the effects of winter activities on avian species. Braun (1971)
found that unregulated use of snowmobiies was a prime factor for habitat loss of the
white-tailed ptarmigan in Colorado. The foliowing human disturbance effects on
waterfowl are included to serve as a rough guide in lieu of specific pubiished study

- results and recommendations.

Korschgen and Dahlgren (1992) reviewed the effects of human disturbances on water
fowl and concluded that human activities cause different degrees of disturbance to
waterfowi which may be grouped into four main categories.. Listed in order of
decreasing disturbance these categories are:

1. Rapid overwater movement and loud noise (power-boating, water skiing, aircraft);
2. Overwater movement with littie noise (sailing, wind surfing, rowing, canoeing);

3. Little overwater movement or noise (wading, swimming); and

4. Activities along shorelines (fishing, bird-watching, hiking, and traffic).

it is unknown if these predominantly summer activities can be equated to a winter
setting or not. If the effects of rapid movement and noise associated with snowmobiles
are comparable with that of power-boating, then it is speculated that snowmobiles could
serve as a significant disturbance source to waterfowl and other avian species,

Korschgen and Dalgren (1992) summarized human disturbances of waterfow! by
source of disturbance, effect, and number of citations in 211 joumal articles on the
subject (Table 3). Most of the sources of disturbance and observed effects they list are
applicable to avian species found in GTNP and YNP, depending upon season.



Table 3. Human disturbances of waterfowl by source of disturbance, effect, and
number of citations in 211 journal articles on the subject (SOURCE: Korschgen and
Dalgren 1992).

Subject Number of citations

Sources of disturbance (in alphabetical order)

Aircraft

Airplanes 15

Helicopters 10

General 22
Anglers (see fishing)
Baiting/artificiat feeding 7
Barges/shipping 9
Boating (boats, canoes, rowing, airboats, sailing) 66
Cats 2
Development (industrial, pollution, urban, construction) : 24
Dogs 6
Farming 19
Fishing

Commercial 5

Sport (angling) 50
Hazing (scaring) 12
Human activity/disturbance, general 58
Hunting

Sport 71

Subsistence 2
Military 5
Noise 22
Recreation

General - 18

Aquatic 27
Research/investigator 55
Roads

General 10

Traffic 11
Trains 1
Trapping

Furbearer 1

Waterfowl 5
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Table 3. (Cont.)

Effects (in alphabetical order)

Breeding chronology interrupted 2
Brood breakup 14
Brood rearing disrupted ; 7
Energetic cost (flight) increased 23
Family breakup 6
Feeding interrupted or decreased 52
Molting birds harassed 9
Nest/nesting

nest disturbed by researchers 55

nest disturbed by others 27

nesting success reduced 14
Predation on clutches and chicks increased because of research 31
Wariness (alertness, tolerance distance) increased 43

Cross-country skiing

Cervidae - Cassirer et ai. (1992) studied the effects of cross-country skiers on elk in the
Lamar and Stephen's Creek drainage's and the Mammoth Hot Springs area of the
northern winter range in YNP during the winters of 1987 and 1988.

The management implications of their study are (Cassirer et al. 1992):

Restricting cross-country skiers to locations >850 m from elk wintering
areas would probably minimize displacement of most nonhabituated elk
by skiers on shrub steppe winter range simitar to that in northern Yeliow-
stone. Seventy-five percent of non- habituated elk fiight responses in
northem Yellowstone occurred within 650 m. Skiers would likely have to
remain at distances of >1,700 m to completely avoid disturbing elk.
Although elk can habituate to human activity, this may be a localized
phenomenon even in national parks. The amount of winter range used
by skiers and the number of days involved seemed to be more important
than skier numbers.

Therefore, when skier activity is located on elk winter range we recom-
mend concentrating use into an area as smaif as possible. Locating skiers
in sites with abundant topographic relief and providing security areas in
drainage's adjacent to those where skiing occurs also might minimize
added energy costs and displacement of elk.

This is the only study | could locate that specifically examined the effects of cross-
country skiers on any species of wildlife.
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DISCUSSION

Projections of likely future recreation participation show expected increases across all
recreational activities, including simple activities such as picnicking, day hiking, and
sightseeing that can be enjoyed close to home, with demands for snow-related
recreation expected to grow at a faster rate than most land- and water-based activities
(USFS 1989). Table 4 shows the expected index increases for outdoor recreation in
the United States through the year 2040.

Table 4. Medium-level indexes of future consumption of outdoor recreation trip in the
United States, projections to 2040 (SOURCE: USDA, Forest Service. 1989. RPA
assessment of the forest and rangeland situation in the United States).

(1987 = 100)

Activity 2000 010 2020 2030 2040
Land
Developed camping 115 130 143 157 167
Picnicking 106 113 119 128 134
Sightsecing 128 143 160 181 203
Family gathenings 124 145 168 192 210
Pleasure driving 126 140 156 175 197
Visiung historic sites 130 147 167 193 220
Attending events 114 126 139 152 162
Visiting museums 119 135 152 171 184
Off-road driving 106 112 118 124 129
Biking 126 149 174 201 220
Running/jogging 137 170 206 243 270
Walking 114 127 141 156 166
Cutting firewood 124 131 143 159 176
Collecting berrics 128 143 161 184 208
Visiting prehistoric sites 142 165 191 il 255
Photography 112 123 135 150 160
Day hiking 122 143 164 188 205
Horsebatk riding 132 158 184 208 226
Nature swudy 113 125 138 153 163
Backpacking 136 167 202 238 265
Primitive camping T4 127 139 153 162
Wildlife observation 124 145 168 190 207
Water
Pool swimming 124 143 162 182 196
Sunbathing 116 129 142 154 1]
Motorized boating 11 120 129 138 145
Water skiing 115 127 139 151 160
Rafting/tubing 125 156 192 246 287
Canocing/kavaking 117 132 148 167 180
Other boatng/rowing 13 125 138 151 161
Stream/izke swimming 107 113 120 128 133
Snow
Downhill skiing 164 230 30 399 469

Cross-country skiing 145 193 249 32 378
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Recreational impacts on wiidlife are difficult to identify (Vaske 1983). Wall and Wright
(1977) suggest four factors that limit ecological studies and introduce difficulties in
identifying human impacts: (1) there is often no baseline data for comparison to natural
conditions, (2) it is difficult to disentangle the roles of man and nature: (3) there are
spatial and temporal discontinuities between cause and effect; and (4) in light of
complex ecosystem interactions, it is difficult to isolate individual components. Some
impacts take the form of naturally occurring processes that have been speeded up by
human interference, while in other cases, human disturbances become insignificant
when cornpared to naturai fluctuations and disturbances (Wall and Wright 1977,
Schreyer 1976).

Pomerantz et al. (1988) developed a recreational impact scheme that ciassifies the
negative impacts to wildlife that result from recreational activities on wildlands (Table 5).
The impacts are generic and 1 type does not necessarity exclude another and one
disturbance may result in a combination of several individual effects. Atissue is not
whether the intended outcome of an activity is considered consumptive or
nonconsumptive of wildlife, but whether the impact on wildlife is acceptable. The
classification scheme is also valid for winter recreational activities.

Table 5. Classification of recreationai-use impacts on wildlife derived from interviews
with refuge managers in the Northeast (SOURCE: Pomerantz et al. 1988).

Category of impact Description of impact
Direct mortality Immediate, on-site death of an animal
Indirect mortality Eventual, untimely death of animal caused

by an event or agent that predisposed
animal to death.

Lowered productivity Reduced fecundity rate, nesting success
or reduced survival of young before
dispersat from nest or birth site, -

Reduced use of refuge Wildlife not using refuge as frequently or
in the manner they normally would in the
absence of visitor activity.

Reduced use of preferred habitat Wildlife use is relegated to less suitable
on refuge habitat on refuge.
Aberrant behavior or stress Wildlife demonstrating unusual behavior

or signs of stress that are likely to result in
reduced reproductive rates or survival
rates.
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Gutzwiller (1993) states that:

Presently, littie information is availabie that retates the frequency,
spatial scale, periodicity, or daily and seasonal timing of various
recreational disturbances with wildlife variables...we do not under-
stand how effects on individuals influence the age structure or per-
sistance of populations. With few exceptions (e.g., Skagen et al. 1991),
impacts of recreationists on the structure and functioning of guiids and
communities have not been examined. We do not know how effects
of recreation perturbations “rippie” (Emlem et al. 1992) through com-
munities by way of interspecific interactions, and long-term data on
impacts are rare. Cumulative effects of several different disturbances
(e.g., hiking, wildlife photography, camping) deserve attention....

In summary, the iiterature suggests that recreational impacts on wildlife range from “no
effect’ to direct mortality depending upon a complex array of interacting variables and
wildlife managers should expect the effects of a given recreation activity on a species
during one set of circumstances may not be the same for the same species under
another set of conditions (Vaske 1983).

Grubb and King (1991) suggest the following parameters must be quantified when :
assessing the potential impacts of recreational activities on wildlife: (1) Type of activity
(what kind?), (2) Severity (how much?), (3) Proximity (how close?), (4) Frequency (how
often?), (5) Duration (how long?), and (8) Occasion (when?).

Wildlife variables include, but are not limited to: degree of habituation to human activity
(e.g., backcountry vs. frontcountry habitat), age, experience of the animal, group size,
characteristics of the animal, physical, nutritional, reproductive and physiologicat status,
parasite load, and proximity of escape cover.

It is hoped this report will contribute to a better understanding of the compiex issue of
recreation impacts on wildlife in GTNP and YNP and will serve as a preliminary
database that will be expanded through time and experience.
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Annotated Bibliography: Winter Recreation Effects on Wildlife
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elk have produced conflicting results, but there is
little doubt that additional stress in winter is
undesirable. Animals accustomed to humans are less
affected by snowmobiles than animals in more remote
areas. Effects on small mammals and possible effects
of packed snowmobile trails are discussed.

Aitchison, S. W. SOME EFFECTS OF A CAMPGROUND ON BREEDING

BIRDS IN ARIZONA. Pages 175-182 in: Importance,
preservation, and management of riparian habitat; A
symposium, 9 July 1977, Tuscon, AZ. U.S. For. Serv.
Gen. Tech. Rep. RM-43. 1977.

In a 3~year study in Oak Creek Canyon, Arizona, bird
populations were compared between a constructed
campground and a more natural control area. When the
campground was closed to campers, bird densities were
similar but species composition was different. When
the campground was opened for human use, the breeding

bird population decreased in density and diversity.

Albert, D. M.; and R. T. Bowyer. FACTORS RELATED TO GRIZZLY

BEAR-HUMAN INTERACTIONS IN DENALI NATIONAL PARK. Wildl.
Soc. Bull.; 19:339-349. 1991,

Although improved management has reduced the number of
more serious incidents between grizzly bears and people
in Denali National Park, the rate of interactions has
increased from 80 per million visitors in 1987 to 197
per million in 1989. Most interactions in frontcountry
areas occurred in early June and late August, and
probably involved bears habituated to humans.
Backcountry interactions were strongly correlated with
the number of people riding shuttle buses and may have
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been caused by less-habituated bears moving from
frontcountry to backcounty areas, or from seasonal
changes in habitat selection by bears. Interactions
occurred on river and gravel bars more frequently and
on tundra less frequently than expected by the
occurence of these habitats within the park. Although
bears in Denali NPP are seldom conditioned to people by
the reward of food, there is a high rate of bears
approaching people or entering camps with people
present. Further, bears showed a greater tendency to
approach people in developed areas, along the park
road, and in camps than when people were hiking in the
backcountry. Efforts to minimze interactions between
bears and people will increase visitor safety and
reduce opportunities for bears to obtain food from
humans. the authors believe that better education of
NPS personnel, concession employees, and park visitors
about bears, and reducing human activity in habitats
used by both people and bears offer the greatest
liklihood of achieving this goal.

Allbrecht, J.; and D. Smith. ENVIRONMENTAL EFFECTS OF OFF-
ROAD VEHICLES: A SELECTED BIBLIOGRAPHY OF PUBLICATIONS
IN THE UNIVERSITY OF MINNESOTA FORESTRY LIBRARY. Univ.
Minnesota, St. Paul Campus Libraries, For. Serv. Libr.
Bibligr. Ser. 2. 9 pp. 1977.
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Rep. 3, New York. 246 pp. 1952.
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9. Altman, M. THE FLIGHT DISTANCE IN FREE-RANGING BIG GAME. J.
Wildl. Manage.; 22(2):207-209. 1958.

The distance at which free-ranging elk and moose would
flee from humans varied with habitat, social groupings,
nutrition, reproductive status, and specific experience
of individual animals of the group (Ream 1980).

10. Altman, M. PATTERNS OF HERD BEHAVIOR IN FREE-RANGING ELK OF
WYOMING. Zoologica (NY); 41:65-71. 1956.

Account of free-ranging elk behavior. Compares
behavior of disturbed and undisturbed elk herds during
rut. Describes reactions of previously undisturbed elk
to the opening of hunting season (Ream 1980).

11. American Ornithologist‘’s Union. *Checklist of North American
Birds, 6th ed, Allen Press, Inc., Lawrence, KS. 1983.

12. Ames, P. L.; and G. S. Mersereau. SOME FACTORS 1IN THE
DECLINE OF THE OSPREY IN CONNECTICUT. Auk; 81:173-185.
1964,

Studies of osprey ecology in southern Connecticut
revealed factors in the mortality of eggs and
nestlings. Prevention of incubation due to human
presence was common but the effects were not known.
Incidents of disturbance by picknickers and boaters are
mentioned, as well as accounts of removal of young by
humans. No evidence of human-induced predation on
osprey nests was found (Boyle and Sampson 1983).

13. Amstrup, S. C.; and J. Beecham. ACTIVITY PATTERNS OF RADIO-
COLLARED BLACK BEARS IN IDAHO. J. Wildl. Manage,; 40:
340-348. 197s.

The impacts of the investigators on black bear
activities appeared to be negligible. Instrumented
bears often withdrew from observers, but human-induced
alterations of their behavior appeared to be short-
lived.
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l4. Anderson, D. W. DOSE-RESPONSE RELATIONSHIP BETWEEN HUMAN
DISTURBANCE AND BROWN PELICAN BREEDING SUCCESS. Wildl.
Soc. Bull.; 16:339-345. 1988.

This study evaluated the negative effect of human
disturbance on reproduction of California brown
pelicans on Isla Coronado Norte, Mexico. The author
concluded that the pelican colony has been disturbed to
such an extent that nesting success has been reduced
and nesting populations on that island are threatened.
Nest abandonments increased with nearness of human
activity, and human disturbances versus nesting success
followed a typical dose-response pattern, thus
providing also an estimate of a "safe" distance
withiout apparent negative effects. Pelicans began to
suffer detriment at distances less than about 600 m,
illustrating the extreme sensitivity of brown pelicans
to human disturbance.

15. Anderson, D. W.; and J. 0. Kieth. THE HUMAN INFLUENCE ON
SEABIRD NESTING SUCCESS: CONSERVATION IMPLICATIONS.
Biol. Conserv.; 18:65-80. 1980.

Studies of brown pelicans and Heerman’s gulls indicated
that disturbances by recreationists, educational
groups, and scientists could seriously disrupt seabird
breeding on the coast of Baja California. Human
disturbances lead to inter- and intra-specific
behavioral imbalances in seabirds. Methods for
minimizing disturbances are discussed (Boyle and
Sampson 1983).

16. Anderson, E. M. *A CRITICAL REVIEW AND ANNOTATED
BIBLIOGRAPHY OF LITERATURE ON THE BOBCAT. Colorado
Division of Wildlife, Special Report No. 62. 61 pp.
1987.
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17. Anderson, J. M. PROTECTION AND MANAGEMENT OF WADING BIRDS.
Pages 99-103, in: a. Sprunt, IV, J. C. Ogden, and S.
Winckler, eds. Wading Birds. Natl. Audubon Soc. Res.
Rep. 7. 1978.

The role of the National Audubon Society in the
protection and management of wading birds is discussed,
with emphasis on the Texas Gulf Coast. Among problems
facing wading birds is human disturbance, especially
during the nesting season. Sport fishing and boating
are increasingly popular in coastal waterways where
many colonial waterbirds nest (Boyle and Sampson 1983).

18. Anderson, S. H. *COMPARATIVE FOOD HABITS IN OREGON
NUTHATCHES. Northwest Sci.; 50:213-221. 1976.

19. Anonymous. FISHLINE IS FOULING OUR FLYWAYS. Minn. Vol.;
35(205):62-63. 1972.

Waterfowl mortalities caused by entanglement in fishing
line are cited in this nontechnical articie. Many
waterfowl, especially diving ducks, may become ensnared
underwater and be undetected. The problem will
continue until manufacturers develop biodegradable
fishing line (Boyle and Sampson 1983).

20. Armstrong, F. H. *NOTES ON SOREX PREBLEI IN WASHINGTON
STATE. Murrelet; 38:6. 1957.

21. Aune, K. E. IMPACT OF WINTER RECREATIONISTS ON WILDLIFE IN A
PORTION OF YELLOWSTONE NATIONAL PARK, WYOMING. M.S.
thesis; Montana State Univ., Bozeman. 111 pp. 1981.

General responses of wildlife to winter recreationists
in Yellowstone National Park were attention or alarm,
flight, and, rarely, aggression. Responses varied with
the species involved, nature of the disturbance, and
time of season. Winter recreation activities was not a
major factor influencing wildlife distributions,
movements, or population sizes, although minor
displacement of wildlife from areas adjacent to trails
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was observed. Management recommendations are presented
{Boyle and Sampson 1983).

22. Austin, J. E. WINTER ECOLOGY OF CANADA GEESE IN NORTHCENTRAL
MISSOURI. Ph.D., University of Missouri, Columbia. 284
pp.. 1988,

Canada geese tended to spend more of their time in
agricultural habitats where they were more vunerable to
disturbances than in seasonal wetlands in the refuge
interior or the water roost sites. Vigilance of
waterfowl did not differ by habitat in the hunting
season, thus the effects of disturbances by hunters are
far-reaching. All use of wetlands in late fall
occurred in the refuge interior, which is not hunted.
However, in response to gunshots from the hunting zone,
geese in the refuge interior often ceased other
activities and, at least briefly, became alert or
vigilant. Habituation of Canada geese to disturbances
in some locations may account for the lower vigilence
of geese in pastures in winter. These pastures seemed
to be traditionally used by geese and may be considered
safe fields. Geese seemed to avoid or leave locations
where excessive disturbances restricted feeding and
where they did not habituate to disturbances.

23. Bailey, T. N. *FACTORS OF BOBCAT SOCIAL ORGANIZATION AND
SOME MANAGEMENT IMPLICATIONS. Pages 984-1000 in: J. A.
Chapman and D. Pursley, eds. Proc. Worldwide Furbearer
Conf., Frostburg, MD. 1981.

24. Baldwin M. F.; and D. H. Stoddard. THE OFF~ROAD VEHICLE AND
ENVIRONMENTAL QUALITY. Second edition, the Conservation
Foundation; Washington, DC. 61 pp. plus foldout chart.
1973.

This report updates an earlier edition describing the
effects of off-road vehicles, particularly snowmobiles.
A section on fish and wildlife reviews literature
describing harassment of wildlife, and legal responses
to adverse impacts of off-road vehicles on wildlife.
Policies for control of environmental impacts are
suggested (Boyle and Sampson 1983).
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25. Baldwin, M. F. THE SNOWMOBILE AND ENVIRONMENTAL QUALITY.
Living Wilderness; 32(104):14-17. 1968.

Recreational uses of snowmobiles is examined in terms
of effects on environmental quality through noise,
fumes, and impacts on fish, wildiife and trails.
Harassment of wild game, nongame, and predators by
snowmobile users is described. Policy recommendations
are suggested and discussed (Boyle and Sampson 1983).

26. Baldwin, P. H. DIET OF THE MOUNTAIN PLOVER AT PAWNEE
NATIONAL GRASSLAND, 1970-1971. U.S. Int. Biol. Prog.
Rep. No. 134. 1971.

27. Bangs, E: E.; T. H. Spraker; T. N. Bailey; and V. D. Berns.
EFFECTS OF INCREASED HUMAN POPULATIONS ON WILDLIFE
RESOURCES OF THE KENAI PENINSULA, ALASKA. Proc. N. Am.
Wildl. Conf.; 47:605-616. 1982.

The authors trace the effects of man on wildlife on the
Kenai Peninsula, Alaska. They state that the typical
patterns of habitat alteration and wildlife
exploitation dramatically altered plant and animal
communities on the Kenai Peninsula. Species of
immediate value of man, such as caribou, salmon, or
trumpeter swan, were overexploited. Species believed
to compete with man, such as wolves and eagles, were
persecuted. Generalist wildlife species, such as
moose, benefitted from unplanned habitat alterations,
but species with specialized habitat requirements or
that were intolerant of human activity declined as the
Kenai Peninsula was developed. The authors conclude
that solutions to future problems related to wildlife
management will primarily depend upon innovative
resource mangement techniques and the importance that
society places upon the value of wildlife and
wildlands.

28. Banko, W. E. *THE TRUMPETER SWAN. N. Am. Fauna 63, U.S. Fish
Wildl. ser., Washington, DC. 214 pp. 1960.
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29. Bansner, U. MOUNTAIN GOAT-HUMAN INTERACTIONS IN THE SPERRY-
GUNSIGHT PASS AREA, GLACIER NATIONAL PARK. Univ.
Montana:; Missoula; Unpubl. Rep. 46pp.. 1976.

Mountain goat-human interactions in Glacier National
Park were characterized as goat approaches to people
and people approaches to goats. Attractants causing
goats to approach people were identified, and overt
aggressive behavior of goats toward humans noted in
less than 5% of goat approaches. Goats generally
approach people remaining quiet, but are frightened by
sudden movements or appearances of people. Management
recommendations are presented (Boyle and Sampson 1983).

30. Barbour, R. W.; and W. H. Davis. *BATS OF AMERICA. Univ.
Kentucky Press, Lexington. 286 pp. 1969.

31. Barnes, V. G. ,. Jr. ACTIVITIES OF BLACK BEARS IN
YELLOWSTONE NATIONAL PARK. M.S. thesis: Colorado State
Univ., Fort Collins, CO. 116 pp.. 1967.

A study of black bears in Yellowstone National Park
found that backcountry and roadside areas were utilized
by two separate populations. Bearproof garbage
containers affected bear use of campgrounds but not of
roadside areas. Artificial food was the most important
contituent of roadside area bears. Most black bear-

human incidents occurred in campgrounds (Boyle and
Sampson 1983).

32. Bart, J. IMPACT OF HUMAN VISITATIONS ON AVIAN NESTING
SUCCESS. Living Bird; 16:187-192. 1977.

Analysis of data collected for the North American Nest
Record Card Program, Cornell University Laboratory of
Ornithology, revealed influences of human visitation on
nest mortality rates for 5 species of birds. The data
indicate a need to prevent predators from following
human trails to bird nests (Boyle and Sampson 1983).
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33. Basil, J. V.; and T. N. Lonner. VEHICLE RESTRICTIONS
INFLUENCE ELK AND HUNTER DISTRIBUTION IN MONTANA. J.
Forestry; 77:155-159. 1979.

34. Batcheler, C. L. COMPENSATORY RESPONSES OF ARTIFICIALLY
CONTROLLED MAMMAL POPULATIONS. Proc. of the New Zealand
Ecel. Soc.; 15:25-30. 1968.

35. Bear, G. D.; and G. W. Jones. HISTORY AND DISTRIBUTION OF
BIGHORN SHEEP IN COLORADO. Colorado Division of
Wildlife, Denver, CO. 232 pp. 1973.

Available information on the history, distribution,
population trends, and ecological factors for bighorn
sheep herds in Colorado are summarized. Human
influences are discussed for each of the herds; while
few gquantitative data are available, observations
suggest that in many cases, such as camping, hiking,
and driving off-road vehicles, influence sheep
distributions and activities (Boyle and Sampson 1983).

36. Beaver, R. D.; and V. Lewin. *SCHEDULING CENSUSES OF
BREEDING WHITE PELICANS. Can. Field-Nat.; 95(2):198-
201. 1981.

37. Behle, W. H. *THE BIRD LIFE OF GREAT SALT LAKE. University
of Utah Press, Salt Lake City. 1958.

38. Beier, P. COUGAR ATTACKS ON HUMANS IN THE UNITED STATES AND
CANADA. Wildl. Soc. Bull.; 19:403-412. 1991.

The author examined historical records of unprovoked
attacks by cougars on humans in the U. S. and Canada
during the last century (1890-1990) to determine
historical trends and characteristics of victims and
offending cougars. There were 9 attacks resulting in
10 human deaths and at least 44 nonfatal attacks.
Attacks on humans increased markedly during the last 2
decades, during which cougar numbers and human use of
cougar habitat also increased. Most victims (64%) were
children; the modal age class was 5-9 years. Of 37
child victims, 35% were alone, 43% in groups of
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children, and 22% were accompanied by adults; 11 of 17
adult victims were alone at the time of the attack.
The data suggests that yearlings and underweight
cougars were most likely to attack humans. Aggressive
responses on the part of intended victims may avert an
impending attack and repel an attack in progress.

Belanger, L.; and J. Berdard. ENERGETIC COST OF MAN-INDUCED
DISTURBANCE TO STAGING SNOW GEESE. J. Wildl. Manage. ;
54:36-41. 1990.

Bell, D. V.; and L. W. Austin. THE GAME-FISHING SEASON AND
ITS EFFECTS ON OVERWINTERING WATERFOWL. Biol. Conserv.;
33:65-80. 1985,

Bell, J. N. WILD ANIMALS ARE WILD. Natl. Wildl.:; 1(5):34-36.
1963.

Problems of human-wildlife interactions in National
Parks are described in this popular article. Park
visitors unaware of the potential hazards of
confrontations with wildlife sometimes create dangerous
situations by inappropriate behavior. Park visitors
are entitled to wildlife viewing experiences, but must
be educated about wildlife behavior and maintain
respect for wild animals (Boyle and Sampson 1983).

Bellrose, F. C. *DUCKS, GEESE, AND SWANS OF THE WORLD.
Stackpole Books, Harrisburg, PA. 540 pp. 1980.

Bennett, L. E. COLORADO GRAY WOLF RECOVERY: A BIOLOGICAL
FEASTBILITY STUDY. Univ. Wyo. Coop. Fish Wildl. Res.
Unit. Laramie. 318 pp. 1994.

Bent, A. C. *LIFE HISTORIES OF NORTH AMERICAN SHOREBIRDS.
Smithsonian Institution, U.S. Nat. Mus. Bull. 146. 412
pp. 1929.

Bent, A. C. *LIFE HISTORIES ON NORTH AMERICAN BIRDS OF PREY.
PART 1. U.S. Natl Mus. Bull. 170. 409 pp. 1937.
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46. Berg, R. L.; L. L. McDonald; and M. D. Strickland.
DISTRIBUTION OF MOUNTAINS LIONS IN WYOMING AS
DETERMINED BY MATL QUESTIONNAIRE. Wildl. Soc. Bull.;
11(3):265-268. 1983.

The mail survey used in this study provided some
valuable base-line data on the distibution and relative
densities of mountain lions in Wyoming. The large
number of reported sightings of lions (lion sign) and
their distribution indicated the widespread presence of
mountain lions in the state. Relative lion densities
were indicated by the density of sightings and by the
percent of questionnaires which reported sightings in
different areas. Lion sightings reached highest
densities in Douglas fir forests and were correlated
(albeit weakly) with mule deer and elk distribution.

47. Berger, D. D.; and H. C. Mueller. NESTING PEREGRINE FALCONS
IN WISCONSIN AND ADJACENT AREAS. Pages 115-122 in: J.
J. Hickey ed. Peregrine falcon populations: Their
biology and decline. Univ. of Wisc. Press, Madison.
1969.

The reproductive history of 14 falcon eyries along the
upper Mississippi river are summarized. From 1955 to
1964 all known peregrine falcons disappeared from the
study area; human activity increased very little during
that time and is not considered important in the
decline. One instance of disturbance to a peregrine
eryie by picnickers and rock climbers is mentioned
(Boyle and Sampson 1983). :

48. Bergerud, A. T.; R. D. Jakimchuk: and D. R. Carruthers. THE
BUFFALO OF THE NORTH: CARIBOU (RANGIFER TARANDUS) AND
HUMAN DEVELOPMENT. Arctic; 37:7-22. 1984.
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49. Berwick, S. H. OBSERVATIONS ON THE DECLINE OF THE ROCK
CREEK, MONTANA, POPULATION OF BIGHORN SHEEP. M.S.
thesis; Univ. of Montana, Missoula. 245 pp. 1968.

Among factors that may be responsible for an observed
decline in a Montana bighorn sheep population are human
disturbance and harassment of sheep. Snowmobile use of
an 1mportant segment of sheep winter range is
increasing. It is suggested that harassment may be
debilitating to winter-stressed animals (Boyle and
Sampson 1983).

50. Bicak, T. K.; R. L. Redmond; and D. A. Jenni. EFFECTS OF
GRAZING ON LONG-BILLED CURLEW BREEDING BEHAVIOR AND
ECOLOGY IN SOUTHWESTERN IDAHO. Pages 74-85 in: J. M.
Peek and P. D. Dalke, eds. Wildlife-livestock
relationships symposium: Proc. 10. Univ. Idaho For.
Wildl. and Range Exp. Sta., Moscow. 1982.

51. Bird, D. M. BIRDS OF PREY: A PLEA FOR ETHICS. Ont. Nat.;
17(5):16-23. 1978.

Problems facing birds of prey are described in this
nontechnical article. Effects of man on raptors are
discussed, including impacts on research, wildlife
photography, and bird watching. Dlsturbances of birds
by these activities can cause adults to abandon nests,
and decrease survival of eggs and young through
predation or exposure. Education of public on the
values of birds of prey is essential for their
protection (Boyle and Sampson 1983).

52. Black, H. L. *A NORTH TEMPERATE BAT COMMUNITY: STRUCTURE AND
PREY POPULATIONS. J. Mammal.; 55:138-157. 1974.

53. Blackford, J. L. *WOODPECKER CONCENTRATION IN BURNED FOREST.
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Blokpoel, H. AN ATTEMPT TO EVATLAUTE THE IMPACT OF CANNON-
NETTING IN CASPIAN TERN COLONIES. Colon. Waterbirds; 4:
61-67. 1981.

From studies of Caspian terns on Lake Huron, Ontario,
it was found that visits to tern colonies resulted in
losses of eggs to predation by gulls. Human activities
at tern nesting colonies should be restricted until
more is known about the nature and extent of human-
induced nest losses (Boyle and Sampson 1983).

Bock, C. E.; and J. H. Bock. *ON THE GEOGRAPHICAL ECOLOGY
AND EVOLUTION OF THE THREE-TOED WOODPECKERS. Am. Midl.
Nat.; 92:397-405. 1974.

Boyce, M. S.; and L. D. Hayden-Wing. *NORTH AMERICAN ELK:
ECOLOGY, BEHAVIOR AND MANAGEMENT. Univ. Wyo., Laramie.
294 pp. 1971.
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D. L. Gilbert, eds. Big game of North America.
Stackpole Books, Harrisburg, PA., and Wildl. Manage.
Inst., Washington, DC. 1978.
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RECREATION: AN ANNOTATED BIBLIOGRAPHY OF HUMAN -
WILDLIFE INTERACTIONS. USDI, U.S. Fish Wildl. Serv.
Special Sci. Rep. No. 252. 1983.
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Braun, C. E. HABITAT REQUIREMENTS OF WHITE-TAILED PTARMIGAN.

Proc. Annu. conf. West. Assoc. State Game Fish Comm.;
51:284-~292. 1971.

Studies of white-tailed ptarmigan in Colorado revealed
distribution, habitat requirements, and other
biological factors of this alpine grouse. Losses of
habitat affecting ptarmigan include the destruction of
willow communities through road construction,
development of winter recreation sites, and unrequlated
use of snowmobiles (Boyle and Sampson 1983).

Braun, C. E.; K. W. Hamon; J. A. Jackson; and C. D.

Littlefield. MANAGEMENT OF NATIONAL WILDLIFE REFUGES IN
THE UNITED STATES: ITS IMPACTS ON BIRDS. Wilson Bull.;
90:309-321. 1978.

Management activities on refuges affecting birds are
discussed, including recreational activities. Although
fishing and boating on refuge waters can be regulated
to ensure compatibility with bird populations,
frequently control of such activities is inadequate,
resulting in disturbance of birds, loss of production
of young, and displacement of waterbirds. Management
recommendations are suggested (Boyle and Sampson 1983).

Brazda, A. R. DOGS VS. DEER. N. Dak. Outdoors; 19(7):17.
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65. Buckley, P. A.:; and F. G. Buckley. GUIDELINES FOR PROTECTION
AND MANAGEMENT OF COLONTALLY NESTING WATERBIRDS. U.S.
Natl. Park Serv.; North Atlantic Regional Office,
Boston, Mass. 52 pp. plus appendices., 1978.

This comprehensive review of of protection and
management of colonial waterbirds discusses the nature
and effects of human disturbance at nesting colonies.
Impacts on the biology of birds are discussed in
relation to the nature of disturbances. Protective
measures include public education and restriction of
activities (Boyle and Sampson 1983).

66. Budowski, G. TOURISM AND ENVIRONMENTAL CONSERVATION::

CONFLICT, COEXISTENCE, OR SYMBIOSIS? Environ. Conserv.:
3:27-31. 1976.

Relationships between tourism and conservation are
described as conflicting, coexisting, or symbiotic.
Widespread environmental degradation has often resulted
from tourism, as many places visited by tourists
Support fragile ecosystems. Proper attitudes and
management schemes can lead to symbiotic relationships
instead of conflicts (Boyle ans Sampson 1983).
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68. Buehler, D. A.; T. J. Mersmann; J. D. Fraser; and J. D.
Seegar. NONBREEDING BALD EAGLE COMMUNAL AND SOLITARY
ROSSTING BEHAVIOR AND ROOST HABITAT ON THE NORTHERN
CHESAPEAKE BAY. J. Wildl. Manage. 55(2):273-281. 1990.

The authors studied roosting behavior and habitat use
of nonbreeding bald eagles on the northern Chesapeake
Bay during 1986-1989. Resuits of the study inciuded
the recommendation that a 1,360-m-wide shoreline
management zone that extends 1,400 m inland should be
provided to encompass roost sites and provide a buffer
from human disturbance.
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Buell, N. E. REFUGE RECREATION: HIGH STANDARDS EQUAL
QUALITY. Living Wilderness: 31(98):24-26. 1967.

The role of U. S. National Wildlife Refuges in
providing recreational oppertunities is discussed in
this popular article. Planning for recreation on
refuges is based on the view that quality of experience
rather than quantity of use is most desirable to
visitors and protected wildlife. Responsibilities and
approaches to recreation management are discussed
(Boyle and Samson 1983).
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Effects of observer’s presence during an ecological
study were examined by comparing disturbed and
undisturbed colonies. As a result of human disturbance
the breeding cycles of eiders, black-backed gulls, and
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dumps on wolf behavior and ecology, the author suggests
garbage be incinerated or fenced off (Ream 1980).
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because of perceived incompatibility with preservation
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expenditures in winter; deer used snowmobile trails
more extensively near major bedding area. Disturbance
by snowmobiles did not cause deer to abandon preferred
bedding and feeding sites. Deer responses to
snowmobiles varied from running out of sight to staying
in place, depending on conditions of the encounter
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Predation by jaegers and qulls on nests of Canada geese
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(Boyle and Samson 1983).
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hiking tourism. The smallest reation was recorded when
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Results of a comprehensive study of wildlife, motorized
recreation vehicles, and forest management in central
Colorado are reported. Impacts of off-road vehicles on
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loud. Human recreational activities have accelerated
habitat change which threaten vital watersheds and the
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Present status and management of the white pelican,
double-crested comorant, and great blue heron in
Alberta are described. A ma‘jor management problem is
human disturbance of breeding colonies. Harassment
causing adults to leave nests can result in nest
desertion, abandonment of colonies, and increased
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mortality of young from predation or exposure.
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The authors analyzed relationships between Yellowstone
grizzly bear mortality and frequency of human
habituation among bears and size of the whitebark pine
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Loons are subject to hazards from pollutants and
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habits and conflict with man for habitat. Biological
factors of loons were studied to assess their ability
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potential for maintaining stable populations in
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damage (Boyle and Samson 1983).

366. Meagher, M. *THE BISON OF YELLOWSTONE NATIONAL PARK. Natl.
Park Serv. Sci. Monogr. 1:1-161. 1973.

367. Meagher, M. EVALUATION OF BOUNDARY CONTROL FOR BISON OF
YELLOWSTONE NATIONAL PARK. Wildl. Soc. Bull.; 17:15-19.
1989. -

Efforts made since 1976 to contain bison within the
boundaries of Yellowstone National Park have proved to
be ineffective. This paper evaluates several tactics
to minimize the potential conflict of bison leaving the
park. Hazing and herding activities demonstrated that
bison can be moved only where they want to go.

Attempts to block travel routes and harassment with
various devices sometimes treated immediate problems at
the locations involved, but did not change the overall
direction of bison movement down the Yellowstone River.
Further, these tactics apparently caused major shifts
to other travel routes or sometimes displaced a
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conflict from 1 site to another. The author concludes
that, in general, success (if any) in localized
displacement of bison by human efforts will decrease
and hazards to personnel will increase with these
management approaches. Cropping of bison by public
hunting outside the park will not change their
movements, but may lessen local conflicts.

368. Mech, L. D. *CANIS LUPUS. Mammalian Species No. 37. 6 pp.
1974.

369. Mech, L. D. *THE WOLF-THE ECOLOGY AND BEHAVIOR OF AN
ENDANGERED SPECIES. Natural History Press, Doubleday,
New York. 384 pp. 1970.

370. Mech, L. D. THE WOLVES OF ISLE ROYALE. Fauna of the National
Parks of the U.S.; Fauna Series No. 7, U.S. Govt.
Printing Office, Washington, DC 219 PpP. 1966.

Gives occasional insights into the responses of wolves
to the researcher on the ground, and to the aircraft
used for observations. The researcher was not
threatened by wolves, even when he examined recent
kills. the wolves became habituated to the airplane
used for observations and usually did not run even when
repeatedly buzzed as low as 40 feet (Ream 1980).

371. Mech, L. D.; S. H. Fritts; G. L. Radde; and W. J. Paul. WOLF
DISTRIBUTION AND ROAD DENSITY IN MINNESOTA. Wildl. Soc.
Bull.: 16:85-87. 1988.

372. Mech, L. D.; T. J. Meier; and J. W. Burch. DENALI PARK WOLF
STUDIES: IMPLICATIONS FOR YELLOWSTONE. Trans. N. Am.
Wildl. Nat. Res. Resour. Conf.; 56:86-90. 1991.

373. Mech. L. D. WOLF POPULATION SURVIVAL IN AN AREA OF HIGH ROAD
DENSITY. Am. Midl. Nat.; 121:387-389. 1989.

374. Melquist, W. E.; and M. G. Hornocker. *ECOLOCY OF RIVER
OTTERS IN WEST CENTRAL IDAHO. Wildl. Monogr. No. 83:1-
60. 1983.
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375. Melquist, W. E.; and A. Dronkert. *RIVER OTTER. Pages 625-
641 in: M. Novak; J. A. Baker; M. E. Obbard; and B.
Malloch, eds. Wild furbearer management and
conservation in North America. Ministry of Natural
Resources. oOntario. 1987.

376. Melvin, S. M.; A. Hecht:; and C. R. Griffin. PIPING PLOVER
MORTALITIES CAUSED BY OFF-ROAD VEHICLES ON ATLANTIC
COASTAL BEACHES. Wildl. Soc. Bull.; 22:409-414. 1994.

This article describes 14 incidents of piping plover
mortality caused by ORVs in Massachusetts and New York
from 1989 through 1993. The incidents demonstrate that
ORV use, even at levels of 5-10 vehicle passes per day,
is a threat to unfledged piping plover chicks and
adults during brood-rearing periods. Management
implications are discussed.

377. Mickelson, P. G. BREEDING BIOLOGY OF CACKLING GEESE AND
ASSOCIATED SPECIES ON THE YUKON-KUSKOKWIM DELTA,
ALASKA. Wildl. Monogr.; 45. 35pp. 1975.

From this study on cackling Canada geese, brant,
emperor geese, white-fronted geese, and spectacled
eiders, it was estimated that losses to avian predators
(mostly glacous gulls) were doubled by the presence of
the researcher. Human presence and the sound of boats
caused parents to temporarily desert nests and young,

leaving them wvunerable to predators (Boyle and Samson
1983).

378. Miller, F. L. INTERACTIONS BETWEEN MEN, DOGS AND WOLVES ON

WESTERN QUEEN ELIZABETH ISLANDS, NORTHWEST TERRITORIES,
CANADA. Musk-Ox; 22:70-72. 1978,

Observations of wolves with humans and dogs at remote
sites in northern Canada and the implications for the
survival of wolves are discussed. Many arctic wolves
are fearless of man, and while wolves pose no danger to
humans they are sometimes shot out of fear and
ignorance when they approach humans. Recent declines
in prey species and expanding developments contribute
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to wolves feeding on garbage, increasing the frequency
of interactions with man {Boyle and Samson 1983).

379. Moen, A. N. ENERGY CONSERVATION OF THE WHITE-TAILED DEER IN
THE WINTER. Ecology; 57(1):102-198. 1976.

Analyzes energy-conserving behavioral adaptations of
white-tailed deer in northwestern Minnesota during
winter. Energy conservation of up to 1,000 Kcal/day
for a 60 kg deer can result from reduced activity
levels (seeking level land and lesser snow depth,
walking slowly, etc.). Winter harrassment by dogs or
snowmobile traffic is detrimental to these adaptations
{Ream 1980).

380. Moen, A. N. SEASONAL CHANGES IN HEART RATES, ACTIVITY
METABOLISM, AND FORAGE INTAKE OF WHITE-TAILED DEER. J.
Wildl. Manage.; 42(4):715-738. 1978.

White-tailed deer exhibited seasonal rhythms in heart
rates, activites, and metabolism, with the lowest
ecological metabolism occuring in the winter and
highest in the summer. This rhythm is an adaptation
for energy conservation:; resource needs are lower when
range resources are reduced. As metabolism rises in
March and April, the intake of dormant forage should
also rise until more digestable spring growth is
available. The timing of the arrival of spring seems to
be an important factor in population dynamics, with its
effect being more pronounced 2 years later when the
fawns should become members of the breeding population.

38l. Morgantini, L. E.; and R. J. Hudson. HUMAN DISTURBANCE AND
HABITAT SELECTION IN ELK. in: Symposium on Elk Ecology
and Management, pp 132-139; Laramie, WY. 1978 Apr 3.

Habitat selection by elk was not simply related to
weather conditions or available food. Passive
harrassment resulting from human activities (vehicular
and hunting) reduced elk use of open grassland
(transected by roads) and caused overgrazing of
marginal areas (away from roads). This may be
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especially hard on elk during severe winters when
energy budgets are stressed {Ream 1980).

382. Morrison, J. HOUNDS OF HELL. Georgia Game and Fish; 3(12):
13-19. 1968.

383. Mueller, A. J.; and P. 0. Glass. DISTURBANCE TOLERANCE IN A
TEXAS WATERBIRD COLONY. Colonial Waterbirds:; 11:119-~
122. 1988.

384. Munthe, K.; and J. H. Hutchison. A WOLF-HUMAN ENCOUNTER ON
ELLESMERE ISLAND, CANADA. J. Mammal.; 59:876-878. 1978.

A wolf-human encounter in the Canadian arctic is
described. Two scientists engaged in fieldwork on
Ellesmere Island were approached by six wolves; while
the wolves stood a few meters away the scientists threw
clods of mud and a backpack at the wolves. One animal
leapt toward one of the persons, grazing her cheek but
not injuring her; afterward the wolves retreated. The
second substantiated in the literature of unprovoked

wolf agggression towards humans (Boyle and Samson
1583).

385. Murphy, J. R. AGGRESSIVE BEHAVIOR OF A BALD EAGLE. Auk; 79:
712-713. 1962,

A deliberate attack upon a human by a bald eagle is
reported. While photographing a bald eagle nest in
Yellowstone National Park, a naturalist suffered a
superficial laceration, presumably a scratch by a
talon, when one of the nesting eagles swooped near him.
The attack is interpreted as an act of territorial
defense, although reports of eagle attacks are rare
(Boyle and Samson 1983).
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386, Murphy, J. R. NEST SITE SELECTION BY THE BALD EAGLE IN
YELLOWSTONE NATIONAL PARK. Utah Acad. Sci. Arts Let.
Proc. ; 42:261-264. 1965.

Along with proximity to water and food sources, human
disturbance is suggested as an important factor
determining bald eagle nest site selection in
Yellowstone National Park. Instances of apparent
disruption of bald eagle nesting by human intrusions
are cited.

387. National Park Foundation. NATIONAL PARKS FOR THE 21TH
CENTURY-THE VAIL AGENDA. Report and recommendations to
the Director of the National Park Service. Capital City
Press, Montpelier, VT. 1992.

388. Neil, P. H.; R. W. Hoffman; and R. B. Gill. EFFECTS OF
HARASSMENT ON WILD ANIMALS--~AN ANNOTATED BIBLIOGRAPHY
OF SELECTED REFERENCES. Colorado Division of Wildlife;
Special Rep. No. 37, Denver. 21 pp. 1975.

Annotated Bibliography: This is a compilation of 68
annotated references dealing with the many forms of
harassment of wild mammals and birds in their natural
habitats. Emphasis in this bibliography is principally
on the effects of off-the-road vehicles, free-roaming
pets, urbanization and other habitat alterations, and
hunting.

389. Nelson, M. E.; and L. D. Mech. RELATIONSHIP BETWEEN SNOW
DEPTH AND GRAY WOLF PREDATION ON WHITE-TAILED DEER. J.
Wildl. Manage.; 50(3):471-474. 1986.

Survival of 203 yearling and adult white-tailed deer
was monitored for 23,441 deer days from January through
April 1975-85 in northeastern Minnesota. Gray wolf
predation was the primary mortality cause, and from
year to year during this period, the mean predation
rate ranged from 0.000 to 0.029. The sum of weekly
snow depths/month explained 51% of the variation in
annual wolf predation rate, with the highest predation
during the deepest snow.
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390. Nero, R. W. *THE GREAT GRAY OWL: PHANTOM OF THE NORTHERN
FOREST. Smithsonian Institution Press,. 0167.

391. Neumann, P. W.; and H. G. Merriam. ECOLOGICAL EFFECTS OF
SNOWMOBILES. Can. Field-Nat.; 86:207-212. 1972.

Studies in Ontario showed that snowmobiles caused
significant changes in snow structure and wildife
behavior. Snowmobile use affected snowshoe hare and
red fox mobility and distribution, and caused
significant damage to browse plants (Boyle and Samson
1983).

392. Newby, F. E.; and P. L. Wright. *DISTRIBUTION AND STATUS OF
THE® WOLVERINE IN MONTANA. J. Mammal.; 36:248-253. 1955.

393. Newby, F. E.; and J. J. McDougal. #*RANGE EXTENSIONS OF THE
WOLVERINE IN MONTANA. J. Mammal.; 45:485-487. 1964.

394. Newton, I. *POPULATION ECOLOGY OF RAPTORS. Buteo Bocks,
Vermillion, SD (397pp). 1979.

395. Noake, D. W. CAMPING AS A FACTOR IN THE ECOLOGICAL IMPACT OF
TOURISM AND RECREATION. Pages 224-229 in: Towards a new
relationship of man and nature in temperate lands.

Part 1: Ecological impact of recreation and tourism
upon -temperate environments. IUCN Tenth Technical
Meeting, 26~30 June 1966, Lucerne, Switzerland. IUCN
Pupl. New Serv. 7, Morges, Switzerland. 1967.

Camping has become a major part of tourism and
recreation in recent years. Many modern campers seek
only inexpensive vacations or overnight accomodations,
harboring little interest in nature. Terrain damage,
soil and water pollution, and disruption of peripherail
natural habitats are frequent results of excessive
camping pressure. Wildlife can be exposed to harmful
substances in trash and debris left at campsites, or
suffer harassment from campers or their pets (Boyle and
Samson 1983).
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396. Norris, R. A, *COMPARATIVE BIOSYSTEMATICS AND LIFE HISTORY
OF THE NUTHATCHES, SITTA PYGMAEA AND SITTA PUSILLA.
Univ. Calif. Publ. Zool; 56:119-300. 1958.

397. Norris-Elye, L. T. S. THE BLACK BEAR AS PREDATOR OF MAN. J.
Mammal.; 32:222-223. 1951.

An instance of an apparently unprovoked attack by a
black bear upon 3 small children in Manitoba is
described. While the children were left unattended in
a cabin. the bear entered and carried a seven-year-old
girl into nearby bushes, where it killed her and fed on
parts of the body. The bear remained in the area until
killed (Boyle and Samson 1983).

398. Nyran, R. B.; and M. C. Jansson. PERCEPTION OF WILDLIFE
HAZARD IN NATIONAL PARK USE. Trans. N. Am. Wildl. Nat.
Resour. Cong.; 38:281-295. 1973.

Increased visitation to North American National Parks
is resulting in more people-wildlife encounters, thus
generating crucial management problems. Park
management policies are subject to public opinions,
which in turn depend on public perceptions. Results of
a study to determine visitor perceptions of wildlife
hazard in western National Parks are reported and
management implications are discussed (Boyle and
Sampson 1983).

399. O‘Farrell, M. J. *STATUS REPORT: EUDERMA MACULATUM. Report
to USDI, U.s. Fish wildl. Serv., Albuquergue. 28 pp.
1981.

400. O’Farrell, M. J.; and E. H. Studier. *MYOTIS THYSANODES.
Mammalian Species No. 137. 5 pp. 1980.

401. O’Farrell, M. J.; and E. H. Studier. *REPRODUCTION, GROWTH
AND DEVELOPMENT IN MYOTIS THYSANODES AND M. LUCIFUGUS
(CHIROPTERA: VESPERTILIONIDAE). Ecology; 54:18-30.
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402. Okarma, H.; and P. Koteja. BASAL METABOLIC RATE IN THE GRAY
WOLF IN POLAND. J. Wildl. Manage.; 51(4):800-801. 1987.

Basal metabolic rate (BMR) was measured in 12 gray
wolves in winter. The BMR averaged 8.08 liters oxygen/
hour; resting metabolic rate after feeding was about
45% higher. The authors suggest that the factorial
metabolic scope value in the wolf is at least 3X higher
than an average for various mammals and may constitute
an adaptation to the predatory way of life.

403. Olendorff, R. R. THE ECOLOGY OF THE NESTING BIRDS OF PREY OF
NORTHEASTERN COLORADO. U.S. IBP Grassl. Biome Tech.
Rep. 211. Natural Resource Ecology Laboratory,
Colorado State University, Fort Collins. 223 pp. 1973.

In this detailed report on the biology of nesting
raptors on a shortgrass prairie region of Colorado,
dangers of raptor nesting studies to eggs and young are
discussed including trampling, cooling and overheating
of eggs, predation, desertion, missed feedings,
mishandling of young, and premature fledging. Effects
of land use on nesting Swainson’s hawks were evaluated;
lands posted against trespassing showed increased hawk
fledging success (Boyle and Samson 1983).

404. Olenick, B. E. *REPRODUCTIVE SUCCESS OF BURROWING OWLS USING

ARTIFICIAL NEST BURROWS IN SOUTHEASTERN IDAHO. Eyas;
10:38. 1987,

405. Olsen, D. L.; D. R. Blankenship; R. C. Erickson: R. Drewien:
H. D. Irby; R. Lock; and L. S. Smith. WHOOPING CRANE
RECOVERY PLAN. USDI, U. S. Fish and Wildlife Service;
Washington, DC. 206 pp.

This recovery plan presents information on the history,
biology, and status of the whooping crane, and detailed
management plans aimed at restoring the whooping crane
to nonendangered status. Among factors believed
responsible for the near extinction of the species are
various forms of indirect and direct human disturbance.
Whoopers seem to tolerate some disturbance, but only
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for short periods of time and if no obvious threats
occur (Boyle and Samson 1983).

Olson, S. T.; and W. Marshall. THE COMMON LOON IN MINNESOTA.
Occasional Paper #5, Minnesota Mus. Nat. History, Univ.
Minnesota Press, Minneapolis. 77 pp. 1952.

Olson, S. L.; and W. D. Edge. *NEST SITE SELECTION BY
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Manage.; 38:280-282. 1985.

O’Malley, J. B. E.; and R. M. Evans. KLEPTOPARASITISM AND
ASSOCIATED FORAGING BEHAVIORS IN AMERICAN WHITE
PELICANS. Colonial Waterbirds; 6:126-129.

Otvos, I. S. *ARTHROPOD FOOD OF SOME FOREST-INHABITING
BIRDS. Can. Entomol.; 117:971-990. 1985.

Packard, J.; and L. D. Mech. *POPULATION REGULATION IN
WOLVES. Pages 135-150 in: M. N. Cohen, R. S. Malpass,
and H. G. Klein, eds. Biosocial mechanisms of
population requlation. Yale University Prress, New
Haven. 406 pp. 1980.

Palmer, D. A. *HABITAT SELECTION, MOVEMENTS AND ACTIVITY OF
BOREAL AND SAW-WHET OWLS. M.S. thesis; Colorado State
Univ., Fort Collins. 101 pp. 1986.

Park, E. *THE WORLD OF THE OTTER. J. B. Lippencott,
Philadelphia. 159 pp. 1971.

Parker, K. L.; C. T. Robbins; and T. A. Hanley. ENERGY
EXPENDITURES FOR LOCOMOTION BY MULE DEER AND ELK. J.
Wildl. Manage.; 48(2):474-488. 1984.

Energy expenditures for several activities were
measured using indirect calorimentry with 5 mule deer
and 8 elk. The average energetic increment of standing
over lying was 25%. Net energy costs (kcal/kg/km) of
horizontal locomotion without snow decreased as a
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function of increasing body weight. The average cost
per kilogram for each vertical meter climbed on a 14.3
degree incline was 5.9 kcal. Efficiency of upslope
locomotion averaged 40-45% for the two species;
downslope efficiency decreased with increasing body
size. Energy expenditures for locomotion in snow
increased curvilinearly as a function of snow depth and
density. To further understand the energetics of
locomotion in snow, foot loading and leg length were
measured. Management implications, based on the costs
of locomotion for mule deer and elk when disturbed by
winter recreationists and when traversing the slash
deposition of logging operations are discussed.

414. Pelton, M. R. *BLACK BEAR (URSUS AMERICANUS). Pages 504-514
in: J. A. Chapman and G. A. Feldhamer, eds. Wild
mammals of North America: biology, management, and
economics. John Hopkins University Press, Baltimore.
1982.

415. Penland, S. T. THE NATURAL HISTORY AND CURRENT STATUS OF THE
CASPIAN TERN IN WASHINGTON STATE. M.S. thesis;
University of Puget Sound, Tacoma, WA. 101 pp. 1976.

Status, distribution, and aspects of the biology were
studied in Washington State. Human activity, affecting
terns directly and indirectly, appear to be the
greatest hazard to tern survival. Nest abandonment in
response to disturbance was observed; mortality of eqgs
and especially chicks due to human presence can
seriously impair the breeding success of the colony.
Management recommendations are suggested (Boyle and
Samson 1983),

416. Perkins, M. *THE PLIGHT OF PLECOTUS. Bats; 2:1-3. 1985.

417. Perry, M. C.; and R. H. Giles. STUDIES OF DEER-RELATED DOG
ACTIVITY IN VIRGINIA. Proc. S. E. Assoc. Game and Fish

418. Peters, R. P.; and L. D. Mech. *SCENT-MARKING IN WOLVES.
American Scientist: 63:628-637. 1975.
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419. Peterson, R. O. MANAGEMENT IMPLICATION OF WOLF-MOOSE
RESEARCH, ISLE ROYALE NATIONAL PARK, MICH. Rept. to the
Natl. Park Serv. 14 pp. 1977.

Wolves of Isle Royale tend to avoid contact with
humans. Wolf use of park trails declines after
visitors arrive in the spring. Selection of den and
rendezvous sites indicates pronounces avoidance of
humans. Management suggestions include limiting
visitation, enlarging existing backcountry campsites
rather than establishing new campgrounds, no further
trail development, and discouragement of winter visitor
use (Ream 1980).

420. Phillips, R. L.; T. P. McEneaney; and A. E. Beske.
POPULATION DENSITIES OF BREEDING GOLDEN EAGLES IN
WYOMING. Wildl. Soc. Bull.; 12:269-273. 1984.

The authors located 320 pairs of golden eagles in a 19,
395 square km sample area. They also estimated that at
least 80% of Wyoming contains good golden eagle nesting
habitat which is probably, at the present, saturated
with breeding eagles. They conclude that golden eagle
populations in Wyoming should remain relatively stable
in the forseeable future.

421. Pils, C. M.; and M. A. Martin. DOG ATTACK ON A COMMUNAL FOX
DEN IN WISCONSIN. J. Wildl. Manage.; 38(2):359-360.
2974.

422. Platt, J. B. THE BREEDING BEHAVIOR OF WILD AND CAPTIVE
GYRFALCONS IN RELATION TO THEIR ENVIRONMENT AND HUMAN
DISTURBANCE. Ph.D. Diss. Cornell University, Ithaca,
NY. 173 pp. 1977.

Nesting gyrfalcons in the Yukon Territory, Canada, were
experimentally disturbed by helicopter overflights.
There was an inverse relationship between the
percentage of birds disturbed and the altitude of the
helicopter above the nest. Gyrfalcons did not appear
distressed by the sound of an unseen helicopter but
watched aircraft passing up to 2 km away. No pair was
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known to have abandoned nesting efforts because of
helicopter overflights (Boyle and Samson 1983).

423. Plumpton, D. L.; and R. S. Lutz. INFLUENCE OF VEHICULAR
TRAFFIC ON TIME BUDGETS OF NESTING BURROWING OWLS. J.
Wildl. Manage.; 57(3):612-616. 1993.

The authors investigated time-budgets of adult
burrowzng owls to determine potential impacts of
environmental cleanup at Rocky mountain Arsenal,
Colorado. Vehicular traffic observed in the study {0~
16 vehicles/15 min) was only weakly correlated to two
of 8 behaviors evaluated (locomotion and alert).
Vehicular traffic, the index of cleanup disturbance,
was determined to have had little impact on nesting
burrowing owl behavior, and it had no impact on
product1v1ty even though nesting locations placed them
in close proximity.

424. Pomerantz, G. A.; D. J. Decker; G. R. Goff; and K. G. Purdy.
ASSESSING IMPACT OF RECREATION ON WILDLIFE: A
CLASSIFICATION SCHEME. Wildl. Soc. Bull.; 16:58-62.
1988.

425. Poole, A. THE EFFECTS OF HUMAN DISTRUBANCE ON OSPREY
REPRODUCTIVE SUCCESS. Colon. Waterbirds; 4:20-27. 1981.

Effects of visits to osprey nests by researchers,
trapping of breeding adults, and other human activites
near nests were studied on the Atlantic coast from New
York City to Boston, Massachusetts, and in Everglade
National Park, Florida. No evidence was found of
adverse effects of osprey reproduction from nest
visits, although climbing nest trees may increase
raccoon predation on young or eggs. Nests exposed to
nearly contiuous human activity produced young at rates
equivalent to wilderness nests (Boyle and Samson 1983).
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Portnoy, J. W. SOME ECOLOGICAL AND BEHAVIORAL ASPECTS OF A
NESTING POPULATION OF RED-SHOULDERED HAWKS. M.S.
thesis; University of Massachusetts, Amherst. 61 PP-
1974.

Hawks reacted to human disturbance during incubation by
abandoning clutches at four nests. A hypothesis is
presented linking decline of red-shouldered hawks to
factors including sensitivity to human disturbance
during nesting (Boyle and Samson 1983).

Potter, D. R.; K. M. Sharpe; and J. C. Hendee. HUMAN
BEHAVIOR ASPECTS OF FISH AND WILDLIFE CONSERVATION: AN
ANNOTATED BIBLIOGRAPHY. USDA, U.S. For. Ser. Gen. Tech.
Rep. PNW-4. 288 pp. 1973.

Annotated Bibliography.

Powell, R. A. *THE FISHER-LIFE HISTORY, ECOLOGY AND
BEHAVIOR. Univ. Minnesota Press, Minneapolis. 217 pp.
1982.

Progulske, D. R.; and T. S. Baskett. MOBILITY OF MISSOURI
DEER AND THEIR HARASSMENT BY DOGS. J. Wildl. Manage. ;
22(2):184-192. 1958.

Purves, H. D.; C. A. White; and P. C. Paquet. WOLF AND
GRIZZLY. BEAR HABITAT USE AND DISPLACEMENT BY HUMAN USE
IN BANFF, YOHO, AND KOOTENAY NATIONAL PARKS: A
PRELIMINARY ANALYSIS. Heritage Resources Conservation,
Canadian Parks Service, Banff, AB. 1992.

The SPANS Geographic Information System was used to
analyze observations of radio collared wolves and
grizzly bears. The value of existing habitat
suitability models was tested for these two species, as
well as the human displacement effect of varying
intensities of human activity. Human activity levels
were classified using an exponential scale of monthly
traffic on human use vectors (roads and trails), or
monthly person/days of use for human use points and
polygons (campsites, towns, and ski areas).
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Within Banff National Park (BNP) over 91% of the wolf
telemetery observations occurred within ecosites rated
as high and very high habitat capability. Most wolf
observations were in the Bow Valley between Vermillion
Lakes and Bow Lake and in the Spray Valley to
Kananaskis Country. Wolves used the valley bottoms for
travel corridors but showed aversion to regions where
winter human use exceeded 106,000 visitors per month.
The town of Banff has created a partial blockage to
wolf movement denying wolves access to prime habitat
east of the town.

Oonly 51% of the grizzly bear observations were in
ecosites rated as high and very high capability within
BNP, Yoho NAtional Park (YNP), and Kootenay National
Park (KNP). Of ten radio collared bears, four were
habituated to humans, and therefore removed from future
data analysis. Grizzly bear tolerance to human use was
found to be within the range of 1,001-10,000 visitors
per month. 1In the three parks, 335 square kilometers
of available habitat were found to have use levels
which exceeded the the tolerance of non-habituated
bears.

Given the displacement of wolves and grizzly bears by
current human use levels in BNP, YNP, and KNP, and
forecasted increases in visitation to these parks,
management of human use is essential if humans, wolves,
and grizzly bears are to continue to coexist. an
objective of "no-net-loss" for carnivore habitat must
be accepted by the Canadian Parks Service (CPS). A
possible management strateqgy is to accomodate increased
human activity in areas where wolves and grizzly bears
have been totally displaced, and discourage increased
human use of areas still used by these carnivores. In
all cases, carnivore migration corridors must be
preserved or widespread habitat alienation can occur.

As part of cumulative effects management, knowledge of
displacement must be integrated with other factors that
affect the survival of wolves and grizzly bears in the
Canadian Rockies. It is recommended that a standing
Environmental Assessment and Review Process (EARP)
Panel should be established immediately to ensure that
cumulative effects are recognized in preserving
carnivores in YNP, KNP, and BNP.
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431. Quinn, N. W. S.; and G. Parker. *LYNX. Pages 682-695 in: M.
Novak, J. A. Baker, M. E. Obbard, and B. Malloch, eds.
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POSSIBLE SOLUTIONS. Page 153-163 in: R. Ittner, D. R.
Potter, J. K. Agee, and S. Anschell, eds. Recreational
impacts on wildlands. Conf. Proc., 27-29 October 1978,
Seattle, WA. U.S. For. Serv. R-6-001-1979. 1979.

Increasing backcountry recreational use and diminishing
wildlands contribute to growing pressures on wildlife
in backcountry areas. The extent of human impacts and
possible solutions are reviewed. Deliberate harassment
sometimes occurs, but the major impact of humans on
wildlife results from unintentional disturbance.
Management of people, wildlife, and habitat may be
necessary to reduce human-wildlife conflicts (Boyle and
Samson 1983).

434. Ream, C. H. IMPACT OF BACKCOUNTRY RECREATIONISTS ON
WILDLIFE: AN ANNOTATED BIBLIOGRAPHY. USDA, U.S. For.
Serv. Gen. Tech. Rep. INT-84. 1980.
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435. Ream, C. H. RESEARCH ON LOON PRODUCTIVITY AND PESTICIDE
RESIDUES. USDI, U.S. Fish Wildl. Serv.; Bureau of Sport
Fisheries and Wildlife, Final Report. 25 pp. 1968.
Reasons for a decline in the reproductive rate of
common loons were investigated in Minnesota. A major
cause for the decrease was the use of island canpsites
by canoeists. Pesticide residues were determined to be
a potential danger to loons in some lakes (Boyle and
Sampson 1983).
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Redman, R. L. *EGG SIZE AND LAYING DATE OF LONG~BILLED
CURLEWS: IMPLICATIONS FOR FEMALE REPRODUCTIVE TACTICS.
Oikos; 46:330-338. 1986.

Redmond, R. L.; and D. A. Jenni. *NATAL PHILOPATRY AND
BREEDING AREA FIDELITY OF LONG-BILLED CURLEWS: PATTERNS
AND EVOLUTIONARY CONSEQUENCES. Behavioral Ecology and
Sociobiology; 10:277-279. 1982,

Redmond, R. L.; and D. A. Jenni. *POPULATION ECOLOGY OF
LONG-BILLED CURLEWS IN WESTERN IDAHO. Auk; 103:755-767.
1986.

Reid, M.; R. Mule; and B. Renfrow. ASSESSMENT OF GRIZZLY
BEAR UTILIZATION AND HABITAT QUALITY IN THE CLARK’S
FORK SNOWMOBILE TRAIL CORRIDOR. Prep. for Douglad Hart
B-4 Ranch. Prep. by KRA Nat. Resour. Consultants,
Bozeman, MT. 54 pp. 1983.

Reid, N. J. PUBLIC VIEW OF WILDLIFE. Pages 77-80 1in:
Towards a new relationship of man and nature in
temperate lands. Part 1: Ecological impact of
recreation and tourism upon temperate environmets.

IUCN Tenth Technical Meeting, 26-30 June 1966, Lucerne,
Switzerland, IUCN Publ. New Serv. 7, Morges,
Switzerland. 1967.

Techniques for providing public viewing of wildlife in
U. S. National Parks are discussed. Sound ecological
management of parks resources can greatly improve
wildlife viewing, and special viewing facilities and
devices are suggested for increasing viewing
oppotunities. Park roads are often major viewing
points in National Parks. Visitors should be
encouraged to adjust their schedules to take advantage
of seeing wildlife at their most active times (Boyle
and Samson 1983).
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441. Reinecke, K.; and D. Delnicki. DUCKDATA; A BIBLIOGRAHIC DATA
BASE FOR NORTH AMERICAN WATERFOWL (ANATIDAE) AND THEIR
WETLAND HABITATS. USDI, U.S. Fish Wildl. Ser. Res. Pub.
188. 1992,

*Annotated Bibliography (available from authors on
formatted user-supplied diskettes in Procite format,
contains some 9,000 citations).

442. Restani, M. RESOURCE PARTITIONING AMONG THREE SPECIES OF
HAWKS IN THE CENTENNIAL VALLEY, MONTANA. M.S. thesis:
Montana State University, Bozeman. 86 pp. 1989.

443. Retfalvi, L. I. BREEDING BEHAVIOR AND FEEDING HABITS OF THE
BALD EAGLE ON SAN JUAN ISLAND, WASHINGTON. M. For.
Thesis; University of British Columbia, Vancouver.
1965.

Studies of bald eagle breeding behavior in Washington
determined reasons for the general decline in eaqgle
numbers. Eagles subjected to prolonged human presence
appeared to become accustomed to humans, and were less
easily frightened from nests by human presence.
Disturbance by interested tourists and the author may
have been responsible for some nest abandonment, but
the destuction of habitat poses the greatest threat to
bald eagles (Boyle and Samson 1983).

444. Reynolds, H. V. ,. III. POPULATION STUDIES OF THE GOLDEN
EAGLE IN SOUTHCENTRAL MONTANA. M.S. thesis; University
of Montana, Missoula. 69 pp. 1969.

During population studies of golden eagles in Montana,
effects of human disturbance on nesting eagles were
assessed. Comparisons of data from different years
when intensity of human disturbance varied suggest that
banding activities and repeated visits to nests did not
influence eagle nest occupancy or productivity (Boyle
and Samson 1983),
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445. Richens, V. B.; and G. R. Lavigne. RESPONSE OF WHITE-TAILED
DEER TO SNOWMOBILES AND SNOWMOBILE TRAILS IN MAINE.
Can. Field-Nat.; 92:334-344. 1978.

Studies of deer responses to snowmobiles in Maine
revealed that deer were not driven from the area by
snowmobiles and frequently followed snowmcbile trails
where the snow was firmer. It is suggested that
snowmobiles could be used to manage deer in winter by
providing trails where walking in snow is easier and
inducing winter movements to suitable habitat (Boyle
and Samson 1983).

446. Robert, H. C.; and C. J. Ralph. EFFECTS OF HUMAN DISTURBANCE
ON THE BREEDING SUCCESS OF GULLS. Condor; 77:495-499.
1975.

The effects of human distrurbance on a colony of
western gulls on southeast Farallon Island, California,
were studied. Overall mortality of young was higher on
a disturbed plot than on an undisturbed plot, and
hatching failure was directly proportional to the
amount of disturbance (Boyle and Samson 1983).

447. Robertson, R. J.; and N. J. Flood. EFFECTS OF RECREATIONAL
USE OF SHORLINES ON BREEDING BIRD POPULATIONS. Can,
Field-Nat.; 94:131-138. 1980.

Studies at six lakes in southern Ontario investigated
effects on breeding birds caused by recreational use of
shorelines. Levels of disturbance were rated according
to density of cottages, proximity of roads, and boat
traffic adjacent to the shorelines. Disturbed areas
had more birds but lower species diversity than more
natural areas (Boyle and Sampson 1983).

448. Rocky Mountain/Southwestern Recovery Team. *AMERICAN
PREGRINE FALCON RECOVERY PLAN (ROCKY MOUNTAIN,
SOUTHWEST POPULATIONS). U.S. Fish Wildl., Denver, cCO.
183 pp. 1977.
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449. Rogers, L. L.; G. A. Wilker; and S. S. Scott. REACTIONS OF
BLACK BEARS TO HUMAN MENSTRUAL ODORS. J. Wildl.
Manage.; 55(4):632-634., 1991.

Due to widespread concern that menustrating women might
be attacked by black bears (Ursus americanus), the
authors recorded responses of 26 free-ranging black
bears to tampons from 26 women and recorded responses
of 20 free-ranging bears to 4 menustrating women in
northeastern Minnesota. Menstral odors were
essentially ignored by black bears of all ages and
either sex, regardless of season or the bear’s
reproductive status. In an extensive review of black
bear attacks across North America, the authors found no
instance of black bears attacking or being attracted to
menustrating women.

450. Rolley, R. E. *BOBCAT. Pages 670-681 in: M. Novak, J. A.
Baker, M. E. Obbard, and B. Malloch, eds. Wild
furbearer management and conservation in North America.
Ministry of Natural Resources, Ontario. 1987.

451. Rost, G. R. RESPONSE OF DEER AND ELK TO ROADS. M.S. thesis;
Colorado State University, Fort Collins. 51 pp.. 1975.

Responses of deer and elk to roads on winter ranges in
Colorado were studied by counting fecal pellet groups
along transects perpendicular to roads. Deer and elk
apparently avoided areas near roads, particularly areas
within 200 meters of roads. Deer avoided even dirt
roads, some of which were used only by four-wheel drive
vehicles, trailbikes, and hikers (Boyle and Samson
1983).

452. Rost, G. R.; and J. A. Bailey. RESPONSES OF DEER AND ELK TO
ROADS ON THE ROOSEVELT NATIONAL FOREST. Dept. Fish and
Wildl. Biol., colo. St. Univ., Ft. Collins. 19 PpP.
(mimeo). 1974.

-+-.In the mountain shrub and ponderocsa pine vegetation
zones on the Roosevelt National Forest, Colorado, deer
and elk pellet-groups densities increased with distance
from roads. Deer avoidance of roads was greater in the
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ponderosa pine zone. Paved, gravel and unimproved dirt
roads were avoided. Limited data for elk indicated
that elk avoid gravel roads but not dirt roads, which
are usually snowbound when elk are present, in the
ponderosa pine zone. It is not known if deer or elk
will avoid roads to an extent that is detrimental to
their welfare (Neil et al. 1975).

453. Ryan, J. M. *DIETARY OVERLAP IN SYMPATRIC POPULATIONS OF
PIGMY SHREWS AND MASKED SHREWS IN MICHIGAN. Can. Field-
Nat.; 100:225-228. 1986.

454, Saltz, D.; and G. C. White. URINARY CORTISOL AND UREA
NITROGEN RESPONSES TO WINTER STRESS IN MULE DEER. J.
Wildl. Manage.; 55(1):1-16. 1991.

The authors investigated the urlnary cortisol and urea
nitrogen responses of mule deer in winter population
densities. Urine cortisol, assumed to reflect energy
deficit, allows researchers to distinguish high levels
of urea nitrogen caused by the availability of crude
protein from those caused by muscle catabolism. The
authors concluded that by reflecting both environmental
and animal condition, urine cortisol provides a tool
for asse551ng population condition and ecological
density.

455. Schaller, G. B. ,. *THE BREEDING BEHAVIOR OF THE WHITE
PELICAN AT YELLOWSTONE LAKE, WYOMING. Condor; 66(1):3-
23. 1964.

456. Schmid, W. D. SNOWMOBILE ACTIVITY, SUBNIVIAN MICROCLIMATE
AND WINTER MORTALITY OF SMALL MAMMALS. Bull. Ecol. Soc.
Am.; 53(2):37 (Abstract only).

Compactlon of snowfields by snowmobiles alters the mild
snow microclimate, potentially affectlng organlsms that
live within or beneath the snow by increasing
temperature stress or restricting movement.
Exper1menta1 manipulation of a snowfield showed that
winter mortality of small mammals was significantly
increased by snowmobile compaction (Boyle and Samson
1983).
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457. Schmutz, J. K. *FERRUGINOUS AND SWAINSON’S HAWK ABUNDANCE
AND DISTRIBUTION IN RELATION TO LAND USE IN
SOUTHEASTERN ALBERTA. J. Wildl. Manage.; 48:1180-1187.
1984.

458. Schreiber, R. W. BAD DAYS FOR THE BROWN PELICAN. Natl.
Geogr. Mag.; 147:111-123. 1975.

Once abundant along much of the warmer United States
shoreline, brown pelicans have been greatly reduced in
numbers and face an uncertain future even in Florida,
the pelicans, last U.S. stronghold. While birds are
beginning to recover from the apparent effects of
chemical contaminants, disturbance to colonies and
entanglement of birds in fishing gear pose
substantially increasing threats to this endangered
species (Boyle and Samson 1983).

459. Schroeder, G. J. TWO-YEAR INVESTIGATION OF THE OSPREYS OF
NORTHERN IDAHO. M.S. thesis; University of Idaho,
Moscow. 63 pp. 1972.

Investigations of ospreys in northern Idaho determined
that human disturbance was not detrimental to ospreys
overall, although occasional shootings and nesting
failures due to disturbances occurred. Recreational
boating occurring frequently near two osprey nests did
not prevent successful fledging of young (Boyle and
Sampson 1983).

460. Schullery, P. *THE BEARS OF YELLOWSTONE. Yellowstone Library
and Museum Assoc., Yellowstone National Park, WY. 176
pp. 1980.

461. Schultz, R. D.; and J. A. Bailey. RESPONSES OF NATIONAL PARK
ELK TO HUMAN ACTIVITY. J. Wildl. Manage.:; 42(1):91-100.
1978.

Responses of elk to human activities near a road were
quantified for fall, winter, and spring in Rocky
Mountain National Park. These elk, which experienced
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little or no hunting, were not significantly affected
by normal on-road visitor activites (Ream 1980). '

462. Scott, P.; and the Waterfowl Trust. *THE SWANS. Houghton
Mifflin, Boston. 242 pp. 1972.

463. Seidensticker, J. €. ,. IV; M. G. Hornocker: W. C. Wiles:
and J. P. Messick. *MOUNTAIN LION SOCIAL ORGANIZATION
IN THE IDAHO PRIMITIVE AREA. Wildl. Monogr. No. 35:1-
60. 1973.

464. Serveen, C. W. ECOLOGY OF THE WINTERING BALD EAGLES ON THE
SKAGIT RIVER, WASHINGTON. M.S. thesis; University of
Washington, Seattle. 96 pp. 1975.

Bald eagle distributions in winter on the Skagit River,
Washington, were related to habitat factors including
human activity. Eagles initially utilized areas
isolated from a road and receiving little human use,
and only when food became less available in these areas
were areas with more human activity utilized (Boyle and
Samson 1983).

465. Several. SNOWMOBILES VERSUS WOLVES. International Wolf. 1992
Mar.

In response to the concern that snowmobile use may be

harmful to wolf survival, the staff of "International

Wolf" polled 40 wolf biclogists with the question, "do
you believe that snowmobiles are harmful to wolves in

any way other than to provide accessibility to kill or
harass them?" Excerpts from the seventeen biologists
who responded are as follows:

Anonymous: "Snowmobile traffic may benefit wolves by
racking the snow and allowing more efficient travel,
particularly in deep snow. This probably allows more
packs to travel their territories more rapidly, hunt
more effectively, and advertise their territory (via
scent marking and howling) more effectively. However,
there must be some level of snowmobile traffic at which
disturbance becomes detrimental. This may be 5 to 100
times the current level within wolf territories, but
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undoubtedly there exists some threshold at which the
network of snowmobile trails and freguency of passage
of snowmobiles would preclude wolf occupancy."

Berg, B., Wildlife Biologist, Department of Natural
Resources, Minnesota: "Unless a snowmobiler is hell-
bent on killing a wolf, snowmobiles traveling on
established trails likely have little or no adverse
impacts on wolves. Rather, snowmobiles trails may help
both wolves and deer by providing ease of access to
other habitats and food sources. Most snowmobile
trails and secondary roads in Minnesota have wolf
tracks on them, and many wolf pack territories in
northern Minnesota contain or border on snowmobile
trails. With Minnesota’s wolf population stable to
slightly increasing, there is no reason to believe that
average snowmobile traffic on established trails has
any adverse effect."

Burch, J. Denali National Park, Alaska: "Wolves are
smart, tough, adaptive animals both as individuals and
as a species. There are several observations from both
Alaska and Minnesota of wolves becomming accustomed to
mechanized equipment. Wolves have proved their ability
to deal with these disturbances and go on about their
business as though they did not exist."

Darby, W. R. Ministry of Natural Rsources, Ontario,
Canada: "Snowmobile trails probably benefit wolves by
making travel and access to prey easier."

Fuller, T. Asst. Prof., University of Massachusetts:
"It seems clear that when no harassment is involved,
and when the presence of vehicles does not otherwise
disrupt normal behaviors, such vehicles likely are not
harmful. However loud and unaesthetic snowmocbiles may
be to some people, wolves likely can adapt to them as
long as there is no direct influence on behavior or
survival."

Haber, G., Wildlife Scientist, Denali Park, Alaska: If
there are wolves in the area, there could be
unintentional harassment. If there is a snow machine
buzzing around them, wolves are likely to exit that
immediate area, at least temporarily, whether the
driver is intentionally after them or not."

Herbert, D., Intergrated Environmental Resource Manger,
Alberta~Pacific Forest Industries, Inc., Canada:
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"Depending on the density of snowmobile activity and
the size of the habitat area, I believe that most
animals can accomodate this activity with short
movements. Obviously, there is an activity level, even
without harassment, that would limit accommodating
movements".

"Although some evidence shows a change in [wolves]
physiological response (heart rate), it has not been
translated to increased mortality, body weight loss,
etc.

It is highly unlikely that this activity will affect
wolf survival. It certainly won’t in Canada. There is
a possibility it might in Minnesota. However, if
snowmobile activity reaches that level, it probably
isn’t safe for humans either."

Kunkel. K. E., Graduate Research Assistant, University
of Montana: "As long as the miles of trails in a given
area don’t reach a density where security cover for
wolves is greatly diminished, the impact should be
minimal. What this trail density is, is probably
unknown, but I can think of no trail system in the
northeastern portion of Minnesota where it is excessive
and can’t imagine such a system developing and being
consistently used."®

Mech, L. D., Wolf Biologist, National Biological
Survey, Minnesota: "In my experience, wolves readily
adapt to traffic and noise of snowmobiles just as they
do to those of vehicles. I know of many wolf pack
territories through which snowmobiles pass regulariy
every winter and have never seen any evidence of harm
to wolves from them."

Nelson. M., Wildlife Research Biologist, U.S. Fish and
Wildlife Service, Minnesota: "Except for providing
human accessibilty to wolves, snowmobiles seem to
present no direct threat to wolves. My observations of
wolves in forested habitat indicate that wolves appear
indifferent to snowmobile traffic that is not close to
them (i.e., farther away that 100-220 yards). This is
the same apparent indifference wolves display toward
vehicular traffic, heavy machinery and walking humans
at similar distances."

Meier, T., Denali National Park, Alaska: I'm disturbed
by the tendency to use wolves to promote other agendas.
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The result is usually a backlash against wolves and,
more insidiously, a damage to the perception of wolves
and natural systems in the minds of their strongest
supporters. Wolves are not fragile losers who need our
every effort to help them survive. They and their
societies are robust and adaptable. If we refrain from
killing them and allow them some prey to eat, they will
thrive."

Peterson, R., Professor, School of Forestry and Wood
Products, Michigan Technological University: "Wolves
might avoid corridors used heavily by snowmobiles. One
might expect this to be especially important where
wolves are hunted/trapped. I am aware of no evidence
that this is true, but such evidence is not easily
obtained. Such avoidance, if it occurs, might not be
important to a local wolf population, depending on
distribution and abundance of prey. On the other hand,
it is just as likely that wolves would utilize
snowmobile trails for travel routes. Whether that
might be benefical or harmful to their long-term
persistence is another open question.”

Thiel, D., Coordinator, Sandhill Outdoor Skills Center,
Department of Natural Resources, Wisconsin: "As our
Cessna plane circled 300 feet above the snowy forest, I
witnessed three members of the radioed Boot-Jjack pack
nonchalantly devouring a deer, while within 300 feet,
15 snowmobilers passed by on an established trail. The
"kill" was actually an unretrieved kill made two months
earlier by a deer hunter, which the wolves had dug up
and salvaged. Far from being intrusive, snowmobiles
are simply a part of the wolves’ winter environment and
wolves deal with them as the circumstances dictate.”

Wydeven, A., Wildlife Technician, Department of Natural
Resources, Wisconsin: "In Wisconsin, we don’t feel
that normal traffic along designated trails probably
has much effect on wolves. Travel off trails and near
den sites in late winter may be more of a problem.
Snowmobile traffic should probably be evaluated in
relationship to road access concerns; where road
densities (including snowmobile trails) become too high
(one mile of road per square mile of land), the ability
of wolves ro exist will decline.™.
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466. Severinghaus, C. W.; and B. F. Tullar. WINTERING DEER VERSUS
SNOWMOBILES. Conservationist; 29(6)}:31. 1975.

Potential and observed effects of snowmobiles on
wintering deer are discussed. Studies are cited in
which deer were observed fleeing from approaching
snowmobiles from as far as three quarters of a mile.
Energy expenditure calculations demonstrate the danger
‘of snowmobile harassment to deer already hard-pressed
by winter conditions. Snowmobiles should not be
pernitted in deer wintering areas, and established
trails should be kept at least one half mile from such
areas (Boyle and Samson 1983).

467. Shaw, W. W.; and W. R. Mangun. NONCONSUMPTIVE USE OF
WILDLIFE IN THE UNITED STATES. U.S. Fish Wildl. Serv.
Res. Pub. 154, Washington, DC. 1984, :

468. Shea, D. S. A MANAGEMENT-ORIENTED STUDY OF BALD EAGLE
CONCENTRATIONS IN GLACIER NATIONAL PARK. M.S. thesis;
University of Montana, Missoula. 78 pp. 1973.

Observations of bald eagles congregating in Glacier
National Park, Montana, revealed that the greatest
threat to eagles in the park was disturbance caused by
park visitors. Management recommendations include the
protection of certain areas from visitor disturbance
such as snowmobiling and boating, and the establishment
of designated areas where viewing and photography can
be managed (Boyle and Samson 1983).

469. Short, L. L. *HABITATS AND INTERACTIONS OF NORTH AMERICAN
BLACK-BACKED WOODPECKERS. American Museum Novitates No.
2547:1-42. 1979.

470. Short, L. L. *HABITS AND INTERACTIONS OF NORTH AMERICAN
THREE-TOED WOODPECKERS. American Museum Novitates No.
2547:1-42. 1979.

47). Short, L. L. *WOODPECKERS OF THE WORLD. Delaware Museum of
Natural History, Greenville, DE. 676 pp. 1982.



119

472. Shult, M. J. AMERICAN BISON BEHAVIOR PATTERNS AT WIND CAVE
NATIONAL PARK. Ph.D. Diss. Iowa State University,
Ames. 191 pp. 1972.

Encounters with humans resulted in various responses by
bison depending on the degree of harassment. Examples
of possible effects of bison behavior on the American
Indians of the Great Plains are presented (Boyle and
Samson 1983).

473. Shultz, R. D.; and J. A. Bailey. RESPONSES OF NATIONAL PARK
ELK TO HUMAN ACTIVITY. J. Wildl. Manage.; 42(1):91-100.
1978.

Responses of elk to human activities near a road were
quantified for fall, winter and spring in Rocky
Mountain National Park. These elk, which experienced
little or no hunting, were not significantly disturbed
by normal on-road visitor activities (Ream 1980),.

474. Sidhu, S. S.; and A. B. Case. A BIBLIOGRAPHY ON THE
ENVIRONMENTAL IMPACT OF FOREST RESOURCE ROADS: A LIST.
Newfoundland forest Research Centre, St. Johns, Info.
Rep. N-X-149. 28 pp. 1977.
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96 pp. 1975.

Behavior, habitat use, and disturbance of elk, mountain
goats, and other wildlife were studied in relation to a
highway in Glacier National Park, Montana. Habituation
to the highway made elk more vunerable to poaching.
Mountain goat-human interactions occurred freguently



477.

478,

479.

480.

481.

482.

120

near a salt lick; goat reactions were avoidance of and/
or flight from humans. Highway design and construction
are discussed (Boyle and Samson 1983).
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A study was conducted in 1975 on mountain goats
crossing a highway to visit a mineral lick in Glacier
National Park, Montana. Collision hazards and high
disturbance during crossings suggested that a goat
crossing should be constructed and visitors should be
restricted from the crossing area (Boyle and Samson
1983).
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MONUMENT BIGHORN SHEEP HERD. M.S. thesis; Colorado
State University, Fort Collins. 107 pp. 1981.

Human disturbance is one of several factors discussed
relating to bighorn sheep ecology in Dinosaur National
Monument, Colorado/Utah. An apparent sheep population
decline has coinsided with an increase in whitewater
rafting through important sheep habitat, but
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observations suggest that sheep are not seriously
disturbed by people on foot or in rafts. Management
recommendations include considerations for location of
campsites to minimize sheep disturbance (Boyle and
Samson 1983).

483. Smith, E. L. EFFECTS OF CANOEING ON COMMON LOON PRODUCTION
AND SURVIVAL ON THE KENAI NATIONAL WILDLIFE REFUGE,
ALASKA. M.S. thesis; Colorado State University, Fort
Collins. 53 pp. 1972.

Inpacts of recreational canceing on common loons in
Alaska were studied by comparing loon production,
survival, and behavior between lakes receiving high and
low use areas. Loon production was similar between
high and low use areas, although changes in loon
behavior due to canoeing were evident. Impacts of
canoeing apparently have not reached critical levels
(Boyle and Sampson 1983).

484. Snow, C. HABITAT MANAGEMENT SERIES FOR ENDANGERED SPECIES,
REPORT NO. 1: AMERICAN PEREGRINE FALCON AND ARCTIC
PEREGRINE FALCON. USDI, Bureau of Land Management; U.S.
Bur. Land Manage. Tech. Note 167. 35 pp. 1972.

The distribution, bioclogy, and decline of the peregrine
falcon in the United States is described. Human
disturbance is an important factor at some eyries,
especially in the western U.S. Rock climbing near
eyries during the nesting season usually causes falcons
to abandon nesting activites. Some falcons are so
sensitive to disturbance that they may not breed if
humans have been anywhere near their eyries (Boyle and
Samson 1983).

485. Snow, C. HABITAT MANAGEMENT SERIES FOR UNIQUE OR ENDANGERED
SPECIES, REPORT NO. 7: GOLDEN EAGLE. USDI, Bureau of
Land Management; U.S. Bur. Land Manage. Tech. Note 239.
52pp. 1973.

The distribution, life history, and habitat
requirements of the golden eagle are reviewed. The
tolerance of nesting golden eagles to human
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interference appears to vary greatly. Although
populations in the western U.S. are currently stable,
human pressures from increasing development and
recreational use of eagle habitat could become a
serious factor. Management recommendations include the
restriction of human activity in areas of eagle
concentrations during breeding periods (Boyle and
Samson 1983).

486. Snow, C. HABITAT MANAGEMENT SERIES FOR UNIQUE OR ENDANAGERED
SPECIES, REPORT NO. 13: FERRUGINOUS HAWK. USDI, Bureau
of Land Management; U.S. Bur. Land Manage. Tech. Note
255. 23 pp. 1974.

The status, biology, and limiting factors of
ferruginous hawks on public lands are reviewed. Nest
desertions following human disturbance may be a
significant factor limiting reproduction. Egg
collectors and researchers have noted that even one
visit within sight of a nest may cause desertion and
abandonment of eggs. Human activities from resource
development and recreation may become an important
factor if it occurs before young have hatched (Boyle
and Samson 1983).

487. Snyder, H. A.; and N. F. R. Snyder. INCREASED MORTALITY OF
COOPER’S HAWKS ACCUSTOMED TO MAN. Condor: 76:215-216.
1974.

Recovery patterns from 235 banded Cooper’s hawk
nestlings suggest that familiarity with man renders a
hawk more likely to die from predation by man,
especially shooting. Birds with frequent exposures to
man from banding activities or observation from blinds
were recovered more frequently after being killed by
humans than birds with little exposure to man; such
birds apparently have less fear of humans and are more
vunerable to human predation (Boyle and Samson 1983).
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Sodja, R. Jr. EFFECTS OF SNOWMOBILE ACTIVITY ON WINTERING
PHEASANTS AND WETLAND VEGETATION IN NORTHERN IOWA
MARSHES. M.S. thesis, Iowa State University, Ames. 72
pPp. 1978.

Effects of dispersed snowmobile use on ring-necked
pheasants and marsh vegetation were studied in Towa.
No effects of snowmobiling on pheasant movements were
found. Observed vegetation changes did not appear to
seriously alter wildlife habitat (Boyle and Samson
1983).
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A central Utah population of ferriginous hawks became
extinct from 1967 to 1986. The decline was initially
correlated with a black-tailed jack rabbit population
crash. The hawk population did not respond numerically
to an increase in prey numbers. The failure of the
population to increase as prey increased and habitat
vacancy occured may be explained by low production and
nomadism. The authors concluded that seral vegetative
changes may be depressing jack rabbit population
recovery and hence be responsible to some degree for
low numbers of ferruginous hawks.
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Five mule deer does were caught by helicopter and net
gun and were equipped with radio collars. They were
habituated to an all-terrain Vehicle (ATV) travelling
the same truck trail for 12 weeks. Three of the
females were then followed by ATV for 9 minutes per day
for 15 days between 1 to 24 October, 1981, for a total
of 135 minutes. The harrassed females, but not the
other females, shifted feeding into darkness, used
cover more frequently, left their home ranges more
often, and increased flight distance from the ATV. 1In
the following year the three harrassed females
collectively raised 1 fawn, having had normal
reproduction the year before and the year after.
Neither the unmarked females in the study area nor the
two radio-collared control feamles suffered decreases
in reproduction during the study. these results
confirm expectations and are statistically significant.
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The status, biology, and limiting factors of ospreys on
public land are described. While ospreys sometimes
successfully nest in close proximity to humans,
deliberate harassment and shooting are common in some
areas. Recreationists who carry out their activities
close to nesting ospreys may keep parent birds off the
hest and cause losses of eggs and young to exposure.
Management recommendations include actions to limit
human disturbance of breeding ospreys (Boyle and Samson
1983). ;
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