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ABSTRACT

A studv of panhandline black bears (Ursus americanus), conducted

in the Great Smokv Mountains MNational Park from 1976 throuch 1978,
focused on establishing an ecological and behavioral profile of this
segment of the population. Procedures included various photographic
and written records.

The panhandling contingent showed a preponderance of older
females and younger males. Of 392 panhandling sessions on 33
different bears, 43.97 involved aggression. Seven types of aggression
were recorded and assigned numeric values based unmon apparent severity.
Blow vocalization and charge were the most likelv to occur. Similarly,
crowding by visitors was the most frequent precipitator of ursid
aggression. Actual physical contact occurred in onlv 37 of the 624
aggressive acts recorded. The outcome of these interspnecific
interactions was dependent upon frequency of panhandling and individual
differences among bears.

Multiple regression analyses of setting factors and visitor

acts showed that duration of the session, number of feeding incidents,

and visitor acts that resulted in invasion of the bear's individual
space were the best predictors of ursid aggression. Furthermore,
the level of aggression provided higher predictability than the mere
number of aggressive acts.

An examination of panhandling strategies utilizing Judgment
Analysis showed that family units had the most similar strategies

and that members of the same sex tended to cluster together.
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Feeding was the most common behavior exhibited by visitors.
Seauential analvsis of events surroundine ageressive acts revealed
that total visitor actions neaked immediatelv nreceding accression
and that afterward there was a decrease in interactional behaviors
for both snecies.

Film analvsis of 43 aggressive acts showed that the elements
in the aggressive repertoire of black bears were not extensive
but that there was much variation in the topograrhy of different
tvpes of aggression.

Panhandling black bears were atypical of the species in food
habits and activitv natterns. Weight comparisons by sex—-age class

showed that panhandling bears were significantly heavier, possibly

vii

because unnatural foods supplemented the natural diet. The activity

patterns of panhandlers were more diurnal than those of their
backcountrv counterparts, indicating a change in their normally

crenuscular pattern.
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CHAPTER 1

INTRODUCTION

Interactions het’2en black bears (Ursus americanus) and humans

occur frequentlv in many national parks in the United States.

Thev do, in fact, seem but one more manifestation of the competition
for space which characterizes modern life. The increasing human
population and its demands upon the environment have far-reaching
and multifaceted effects, including that which is of particular
concern here--the modification of behavior of wildlife species as

a result of infringement upon what was once their domain.

Black bears are generally shy, crepuscular animals, rarely
seen by humans. Their original range included the forested areas
of North America (Pelton 1982), but in the eastern United States
thev are now relegated to national parks and forests. It is to
these same areas that millions of people come annually. Yet by
their very numbers people have an impact uoon the land, and
through their littering and ignorance they often destroy what
thev have come to enjoy (Matthews 1975, Curry-Lindahl 1972). The
inherent problems of human-wildlife interactions are compounded
bv the diverse and often paradoxical images held of the black
bear. Figuring prominently in folklore, these animals have been
regarded as gentle teddy bears or wild marauding beasts. Perhaps
the most common attitude reflected bv park visitors is to treat
these wild animals as household pets (Tate 1981). This

manifestation of the '"teddv bear svndrome' which pervades our
1



societv is deenlv rooted. TFrom childhood we are exposed to
stuffed bears, Goldilocks, Smokev the Bear, Yogi and Boo-Boo,
Centle Ben, and Paddincton. 1Indeed manv aspects of the nhysical
aonpearance and behavior of bears readily lead to anthropomorphism.
It is not surprising that these images prevail when visitors
encounter bears in national parks.

As a result of this influx of visitors, some bears exhibit
atypical behavior. They have learned to associate people as well
as their camping equipment and vehicles with food, a process which
is accelerated and reinforced by many persons offering them
handouts. These bears, euphemistically known as panhandlers,
regularly interact with park visitors. They beg for food along
roadsides, raid picnic tables, break into coolers, and rip open
backpacks. Panhandling behavior is not limited to bears alone;
however, their size and strength coupled with the general naivete
of many visitors creates a potentially hazardous situation. Such
interactions have caused perennial problems of property damage
and personal injury. They have also posed questions--both
practical and ethical--about our responsibility to maintain the
behavioral integrity of wildlife species. To understand why such
atypical behavior may have developed and why it continues despite
inherent risks to both species it is necessary to: 1) examine
the evolutionary history, ecology, and behavior of bears, and 2)
analyze attitudes toward wildlife prevalent today in American

society.



Socinhiological Bases for Panhandling in Bears

Durine the earlv MMiocene {(about 25 million vears ago) bears
diverced from the iacidae, a familv of small, carnivorous,
arhoreal mammals (Colbert 1955). Like their ancestors, these
early bears were also forest-dwellers although their diets probably
changed to include more vegetation. Pruitt (1974) suggested that
this transition in food habits occurred because of stability in
their environment. While brown bears (U. arctos) evolved to use
the more open neri-glacial habitat, black bears remained more
anatomically and behaviorally adapted to the forests (Hererro 1972,
1978). Modern black bears became essentially ooportunistic
omnivores with relatively unspecialized digestive tracts. Their
diet consists primarily of vegetation, with most protein coming
from insects or carrion (Beeman and Pelton 1980, Eagle 1979).

They do, in fact, appear to have a protein-deficient diet and
exhibit preferences for foods high in proteins and carbohydrates
(Bacon 1973). Because of their rather ubiquitous eating habits,
they will apparentlv consume any palatable food item which they
may encounter.

Another relevant point is the plasticity that they exhibit
in their sociality with conspecifics. Bears have traditionally
been regarded as solitary animals except for mother-cub relationships
and consort pairs during breeding. However, as Cloudsley-Thompson
(1965) pointed out, manv animals are perhaps erroneously considered
solitary either because scientific studies on them are lacking or

because they can be killed only one at a time. Leyhausen (1965)



sugeested a dichotomv of social hierarchv, with manv animals being

able to shift from a basically solitarv life to sroun-living, dependent
unon the circumstances. Thera does annear to ke sunnort for his
hvpothesis as varving social svstems have been reported for closely

related species, e.g., African lion (Panthera leo) (Bertram 1973,

Rudnai 1973, Smuts et al. 1978), wolves (Canis spp.) (Mech 1970,

Murie 1944, Schenkel 1947), hvenas (Crocuta crocuta, Hvaena hvaena,

H. brunea) (Mills 1978), foxes (Bassariscus astutus, Urocyon

cinereoargenteus) (Trapo 1978).

Earlier studies have reported territoriality in bears (Meehan
19é1, Mever-Holzapfel 1957), but this was denied bv Krott and Krott
(1963) who described them as being socially indifferent. Ewer (1973)
stated that bears exhibit an intermediate form of territoriality,
utilizing the same areas on occasion but nonetheless respecting
rights of ownership to home ranges. Indeed more recent investigations
have shown that brown bears aggregate seasonally along streams to
feed upon migrating salmon (Egbert and Stokes 1976, Luque and Stokes
1976, Stonorov and Stokes 1972). Brown, black, and polar (U. maritimus)
bears have all been reported eating together at garbage dumps
(Craighead and Craighead 1971, Herrero 1978, Hornocker 1962, Rogers
1977), and black bears have been observed panhandling together
along roadsides (Tate Eagar and Pelton 1979). Bears appear to be
flexible in social structure, their degree of association with
conspecifics being dependent upon spatial and temporal distribution
of resources. This plasticity is also evident in their tolerance

of human presence (Alt 1977, Ford 1981, Herrero unpublished



manuscrint, Jonkel 1978). 1Indeed Jonkel (1978) stated that in
intersnecific interactions bears seemn to defer to humans as
"super hears."

The socialitv of anv species reflects both ecological
opportunitv and genetic make-up. Hemmer (1978) proposed that
social behavior in carnivores is a function of brain size and
environment, with many species being capable of great plasticity.
The degree of socialitv necessarilv affects the sophistication of
communicative signals that a species evolves. Jonkel and Cowan
(1971), in their studv of black bears in Montana, concluded that
these animals utilize both visual and vocal displays as warnings.
Their findines contradicted an earlier postulation by Lorenz (1953)
that bears are unpredictable, giving no vocal or visual warning
before attack. Pruitt (1974) suggested that the position of ears,
mouth, head, and bodv may be indicative of aggression in bears and
that these may interact to form a Gestalt possessing communicative
value. The fact that researchers have independentlv cataloged the
same facial and ear positions consistently in specific contexts
lends support to the thesis that bears do indeed possess a
communication svstem (Henrv and Herrero 1974, Pruitt 1974, this study).

Finallvy, bears possess both a genetic and learned ability to
deal with environmental change and utilize whatever resources become
available (Burghardt and Burghardt 1972, Jonkel 1978). They have
a high degree of cephalization and are presumably quite intelligent
(Hemmer 1978). Krushinsky (1974) proposed that a direct relationship

exists between the rate of cenhalization and the ability for
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intellectual activities and, moreover, hetween the develonment of
intellectual abilitv and the compnlexitv of intrasroun social
relationshins. In his reviaw of the evolution of the brain, Jerison
(1973:316) stated that diversitv in relative brain size implies a
diversitv in behavioral adaptations and is influenced bv selection
pressures and niches occupied. Bipedalism and manual dexterity
(both of which are well developed in black bears) tend to be
indicative of enlarged brains (Jerison 1973:402-405, Washburn 1965).
Papez (1929) reported that the brain of bears is unique among
carnivores, being remarkably similar to that of primates. It
includes the ursine lozenge, svlvian fissure, and structures similar
in appearance to the primate temnoral lobe, which is involved in
complex sequences of behavior and memory. Their sensory abilities
are also quite keen. They have excellent form discrimination as
well as color vision (Bacon 1973, Bacon and Burghardt 1976a).
Furthermore, Bacon (1973, 1980) showed that bears learn tasks
rapidly, have excellent retention, and exhibit high levels of
curiosity. Burghardt and Burghardt (1972) also attested to the
great curiositv and learning ability of black bears in their
ontogenetic description of two female cubs reared in their home.
Wormer (1966) stated that black bears recognize National Park
Service (NPS) vehicles, something that was observed during this
study.

In summary, the natural historv and ecology of black bears
has provided them with a propensity for panhandling.

1) Being opportunistic omnivores, bears can exploit any new

food source that mav become available to them.



2) The plasticitv in their.socialitv with conspecifics apnears
to transfer to an adantabilitv for contact with humans.

1) Because of their intellizence, thev quiciklv associate
neonle with food and subsequentlv learn how to bers for handouts
along roadsides or how to procure unnatural food for themselves.

Black bears are remarkablv adaptable animals. Unlike other

carnivores such as wolves and cougars (Felis concolor), they

appear to be capable of co-existing with humans and have maintained
viable and stable ponulations in the eastern forests of this country.
Thev are usually the highest ranking non-human members of the
communities in which thev are found, and their ecological niche

can be viewed as closelvy related to that of humans. It seems likely
that from an ursid perspective, panhandling bears are reacting to

human infringement in an advantageous manner.

The Human Element in Panhandling

While their food habits, flexible socialitv, and intelligence
mav predispose black bears to becoming panhandlers, people play
an important and undeniable role in their acquisition of the habit.
Basicallv these human behaviors fall into two categories: passive
neglect and active enticement. Passive neglect encompasses many
aspects of improper disposal of food items and containers in wild
areas. It includes not only littering of manmade materials but
less obvious practices as well. For example, tossing fruit cores
or melon rinds to the edge of a campsite or disposing of used paper

plates in a campfire can produce odors which attract wildlife.



There were, in fact, fewer bear incidents in Glacier National Park
At camnerounds allowinz ornly self-contained stoves rather than
open fires (*ferrill 1678). Such nroblens are comncunded bv the
verv design of national parks. Tor aesthetic and/or practical
reasons people congregate in the same areas (e.g., roadside overlooks,
campgrounds, picnic areas), therebv increasing litter and the
likelihood of attractineg bears. Even when all garbage is properly
discarded, the attractant odors remain. Furthermore, 'bear-proof"
garbage containers, while a definite improvement over standard
models, are frequently robbed by these strong, adaptable animals.
The more obvious avenue through which peoole share responsibilityv
for panhandling is active enticement--the actual feeding of animals.
Feeding bears in national parks is a common occurrence and can be
considered a principal component of human-bear interactions (Tate
Eagar and Pelton 1979) (Figure 1). It occurs despite road signs,
brochures, and interoretive programs attesting to the illegality
of such activities (Figure 2). Indeed Brvan and Jansson (1973),
in a survev conducted in Canada, reported that many respondents
said that they would feed bears regardless of regulations. 1In a
survey of visitors in the Great Smokv Mountains National Park, the
most frequently given response as to why people were injured by
bears was that they fed them (Burghardt et al. 1972). Similarly,
most respondents in Shenandoah National Park knew that visitor
carelessness caused most bear problems (Baptiste et al. 1979).

These authors also reported that while most visitors were eager to
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see bears, thev were unwilling to risk propertv damage or injurv
to do so. TFurthermore, Pelton et al. (197f) found that persons
who had been involved in bear incidents had a more realistic view
of these animals. Overall, people tend to be quite naive in their
interactions with bears, regarding them more as household pets

than as wild animals capable of inflicting injury.

Focal Point: Great Smoky Mountains National Park

The Great Smokv Mountains National Park (GSMNP), where this
study was conducted, has high visitor use, a high population density
of black bears, and a history of problems with human-bear interactions.
Visitor use has increased tremendouslv, averaging 7% ner year
between 1953 and 1973 (USDI, NPS, 1976). Visitation reached
9,173,600 in 1977 before dropping off to 8,695,500 in 1978 (NPS
records, GSMNP). There is an estimated average population density
of 1 bear per 2.7 km2 (Eagar 1977, Pelton and Marcum 1975). Beeman
and Pelton (197A) estimated that panhandlers comprised only 57 of
the black bear population; however, these animals are of particular
significance because they are resnonsible for the incidents of
property damage and personal injury. Singer and Bratton (1977)
reported 107 incidents of personal injury and 715 of property
damage from 1964 through 1976; NPS records listed property damage
at 83 incidents in 1977 and 189 in 1978, with injuries totalling

8 and 16 for those vyears, respectively.



CHAPTER II

RESEARCH OBJECTIVES

While manv studies have focused on the biological and
ecoloeical parameters of black bear pnopulations (Beeman 1981,
Eagle and Pelton 1978, Eiler 1981, Garshelis and Pelton 1980,
Herrero 1972, Jonkel 1967, Quigley 1982, Villarubia 1982),
ethological information is minimal. Studies of captive animals
(Bacon 1973, Henrv and Herrero 1974, Jonkel 1970, Jordan 1979,
Ludlow 1974, Pruitt 1974) have provided a foundation for
investigating the behavior of free-ranging animals. A study of
panhandling bears conducted in Yellowstone National Park by Barnes
and Bray (1967) emphasized narameters such as activity cycles,
home ranges, length of stay on the roadside, preferred terrain,
and movement patterns.

Hastings (1982) studied human-bear interactions in backcountry
areas of Yosemite National Park. He classified behaviors of both
species into four categories: 1) fear/avoidance, 2) neutrality,
3) approach, and 4) aggression. Both bears and people were more
likely to exhibit neutral responses to each other. Less than 2%
of all bear responses were in the aggressive category. However,
he reported that bear behavior was greatly altered by possession
of unnatural foods.

The present study, which was conducted in the GSMNP from
1976 through 1978, focused on developing a behavioral and ecological

profile of panhandling bears as well as analyzing the nature of
12



their interactions with visitors. The goals of the study were:

1) To develon a behavioral profile of panhandling bears;

2) To determine whether differences occur between panhandling
sessions containing agonistic behavior by bears and those that do
nots;

3) To determine whether aspects of the setting within which
the interactions occur are related to the occurrence of aggression;

4) To assess differences in individual bears regarding the
nature of their interactions with visitors;

5) To evaluate the effects of panhandling on the normal
behavior patterns of black hears, especially on activity cycles

and food habits.

13



CHAPTER III

STUDY SITES AYND METHODS

Observations were recorded primarily along the transmountain
road (US 441 between Gatlinburg, Tennessee, and Cherokee, North
Carolina); supportive data were also collected in picnic areas
(Chimney Tons and Collins Creek) and campgrounds (Elkmont,
Smokemont, Cades Cove, and Cosby) (Figure 3). Cooperation of NPS
nersonnel and monitoring visitor conversations on a Citizens Band

radio aided in locating panhandling bears.

Methods

A pilot study to determine proper techniques and gain
familiarity with the interactions of bears and humans was
conducted in 1976; actual data collection occurred from June through
September of 1977 and 1978. Periods of data collection were
concentrated in the daylight hours since these represented times
when bears were most likely to interact with visitors. To ascertain
peak periods of panhandling, sufficient variation was incorporated
into the work schedule to monitor all daylight hours. In addition,
the research team on several occasions remained throughout the
night in those areas frequented by panhandlers to determine the
activities--or lack thereof--of these bears. During the 1978 field
season bears were active more frequently after sunset than in the
previous year; the work schedule was then expanded, usually terminating

between 220N-2400 hours.
14
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were sites of panhandling by black bears.
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Efforts were made to concentrate daca collection on those
hears who nanhandled rernularlv but also to record sessions on
infrequent marhandlers whenever possible. This allowed us to
become verv familiar with the bghavioral natterns of a few individuals
but to observe a sufficient number of animals so that anv
idiosyncracies of the first group would be more evident. It also
elucidated the changes in behavior as bears interacted more often
with peonle.

While minimal interference with the behavior of both bears
and people is imperative in a studv of this nature, the impracticality
of being unseen bv either bears or visitors counled with the
requirement of being sufficiently close to accurately observe and
record what transpired necessitated the use of an obtrusive approach.
Bears quickly habituated to the presence of the research team and
exhibited no begging behavior unless visitors were present. This
attested to their excellent cognitive ability which was reported
in earlier studies (Bacon 1973, Xuckuk 1937, Wormer 1966). Likewise
visitors expressed little concern over our presence and only rarely
asked if we were NPS emplovees with authority to reprimand them

for their actions.

In order to obtain as complete a record as possible, data

collection incorporated both written and photographic records.

Data sheets. A Panhandling Bear Observation Data sheet
(Figure 32, Appendix A) was completed for each panhandling session

and focused on the setting and aggressive actions. Setting data
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included: date;'location: individual bear; time of initiation,
cessation, and duraticn of session: temnerature: weather conditions:
maximum distance from cover; time that the first visitor stonned;
and annarent nrecinitatinz factor for the end of the session. For
aggressive acts the following information was recorded: type of
aggression, time of occurrence, latency from the beginning of the
session, apparent precipitating factor (handfeeding, photographing,
crowding, petting, etc.), and whether actual physical contact was
made.

A Visitor Information sheet (Figure 33, Appendix A) was also
completed for everv manhandling session. It consisted of the total
number of different feeding incidents as well as the total number of
people present, counts being made in concurrent five-minute intervals.
A feeding incident was operationally defined as one person feeding
the bear within a five-minute interval, regardless of the amount of
food offered. However, if the same person fed the bear in two
separate intervals, that was scored as two feeding incidents.

Panhandling Bear Activity Data were collected daily. Information
included: date, individual bear (if that could be ascertained),
time, location, and source of information (NPS personnel, CB radio,
observation, etc.).

NPS Observation Cards (Figure 34, Appendix A) were distributed
to NPS personnel upon which to record sightings of bears. Relying
upon this system greatly increased the personnel available for
recording activity of the bears since more than one bear might be
active at a particular time. It also allowed for monitoring activity

over longer time spans.
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Field notes. A svmbolic shorthand svstem was devised for
continuouslv recording in l5-secend intervals the most commonlv
occurrine actions in rarnhandling sessions. Fortv-seven svmbols
(Table 30, Appendix A) were utilized, coverinz seven different
categories:

1) forms of ambulation--running, randomly moving, climbing,
approaching;

2) Dbody postures--sitting, standing, lying;

3) feeding--toss feeding, handfeeding, cessation of feeding,
eating, begging;

4) other visitor activities--photographing, petting, harassing;

5) wvocalizations--grunt, jaw popping, cub crying;

6) miscellaneous--sniffing, grooming, yawning; and

7) types of aggressive acts.

If an activitv occurred only once in a 15-second interval, the
appropriate symbol was entered onlv once. However, if that activity
was interrunted bv another then resumed, the symbol occurred twice.
For example, if the bear spent the entire interval in random movement,
only one svymbol was entered; if it ceased random movement, oriented
toward an object, then resumed moving, the notes indicated random
movement, orientation, random movement. The system was flexible
in that rarelyv occurring but possibly relevant actions could be
incorporated into the sequence by descriptive acronyms or phrases
and (when necessary) a more detailed explanation written upon
completion of the session. This svmbolic system of continuously

recording actions in the sessions was employed only in 1977.
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Photogranhv. Various prhotographic methods were employed to:
1) nrovide a verifiable record of the identitv of individual bears,
and 2) record sezments of panhandling bhehavior. Zquinment included
a 35mm camera (Canon AZ-1) with standard and televhoto (200rm)
lenses, a super-8mm movie camera (Yashica Model 25) with 12-30mm
zoom lens, a videotape recording unit (Sony Model 2400), a Eumig
8mm projector (Model Mark 610D), and a Lafavette Film Analyzer.
Records were maintained so that filmed sequences could be matched
to the aporopriate sessions.

The celeritv with which some actions, particularly aggressive
ones, occurred nrohibited the documentation of all elements by
simple observation. Frame analysis of the filmed sequences allowed

for detailed cataloging of what transpired.

Scat collection. Throughout the summer scats were collected

from areas frequented bv panhandlers, both along roadsides and in
campgrounds and picnic areas. Thev were placed in plastic bags,

labelled, and frozen until time of analysis.



CHUAPTER TV

SEX-ACE DISTRIBUTION

T

Determining the sex-age structure of nanhandlings bears can
provide insight into the dynamics of that segment of the population
and could also have management implications. Earlier studies
(Beeman and Pelton 1976, Erickson 1964, Harger 1967, Sauer et al.
1969, Wasem 1968) had reported a strong sexual bias with most
panhandlers being male; however, many of these studies were based
on composition of relocated animals and not the population as a
whole. DBv examining the sex—-age structure, factors such as
recruitment and level of panhandling can be considered. Since
females are responsible for the education of their offspring, the
number of reproductive females influences recruitment. Young males
on their emigrations mav be only transient panhandlers whereas young
females are more likely to remain near their mothers' home ranges

{Rogers 1977).

Classification of Groups

Manv of these bears were not tranquilized, and thus aging by
the cementum annuli technique (Willey 1974) was not possible. The
determination of age was based primarily on two factors: 1)
comparison with known-age bears, and 2) reproductive status. Cubs
were easily identified, but the demarcation between subadult and
adult was more tenuous. Females in estrus were classified as adults
although in some cases they were only 2.5 vears old. The degree of

development of the external genitalia was also used as a criterion

20



for estimatin® ace of males. ‘anv authors have arbitrarily

t

estaklished 4.5 vears as classification for adults. BDecause of the
discrerancies in the literature and a lack of snecific aces on manv
of the subhjects, the svstem utilized anpneared to be the most viable
alternative. The age classes used in the study were: 1) cubs--
animals born the previous winter; 2) subadults--animals greater

than one vear old but not vet of renroductive status; and 3) adults

——animals capable of reproducing.

Results

During the 2-vear studv, 301 panhandling sessions were recorded
on 33 different bears. There were 76 sessions on 14 bears in 1977,
and 225 sessions on 23 bears in 1978. (Because more than 1 animal
was sometimes present during a session, there were a total of 392
data observations on individuals.) Examination of the sex-age
distribution showed equal numbers of males and females (7) panhandling
in 1977 (Table 1). During 1978 there were 11 males, 9 females, and
3 cubs of undetermined sex. (Positive sexing was prohibited by an
inability to get sufficiently close and their habit of entering the
picnic area at night.) The overall sex ratio was 52.9% male and
47.17% female; however, from a total of 20 adults, 14 (70.07%) were

female while only 6 (30.0%) were male.

Discussion
There existed a preponderance of older females and vounger
males in the population of panhandling bears observed in this study

in the GSMNP, with the overall sex ratio being nearly equal. This



Table 1. Sex—-age distriobution of individual panhandling bears,
GSMIP, 1977-1978.

3]
o

Age
Sex Cub Subadult Adult Totals
1977
Male 1 5 1 7
Female 1 7
Unknown 0 0 0 0
Totals 1 6 7 14
1978
Male 2 4 5 11
Female 1 0 8 9
Unknown 3 0 0 3
Totals 6 4 13 23
Combined
Male 3 9 6 18
Female 1 1 14 16
Unknown 3 0 0 3
Totals 7 10 20 3748

aTotal number of different bears over the two-year period is 33.
The apparent discrepancy results from four bears being included in
both 1977 and 1978.
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contradicted earlier revrorts (Beeman and Pelton 1976, Erickson 1964,
Hareer 1967, Sauer et al. 19472, Wasem 1948) in which '"nuisance"
hears were from 717% to 377 male. The ficures from Teeman and Pelton
{(1975), which were for GSP, were hased on NPS records of relocared
bears and not upon the composition of the population as a whole.
This discrepancy has two possible explanations. First, the task of
relocating a female with cubs is more formidable than that of moving
a single male. Therefore, fewer females may have been captured,
lowering their numbers in the records. Secondly, males may be more
likely to be involved in incidents of personal injury and property
damage, leading to a greater likelihood of their being relocated

and inflating the sex~-ratio figures.

Social structure and home range may also influence the disparity
in numbers of adult animals. Rogers (1977) proposed that females are
territorial and actively defend at least a central area. Through
radiotracking known family groups, he also learned that whereas young
males emigrate, dauzhters remain in the same area and often incorporate
a portion of the mother's home range into their own. Two instances
of this were recorded in the present study with known mother-daughter
groups. In one case, the daughter panhandled in the same area as
her mother for a while (at 2.5 years of age) before moving to a
nearby overlook. 1In the second case, the daughter assumed possession
of her mother's panhandling site when the older female disappeared.

Another possible factor relates to the different sizes of the
home ranges of males and females. While much variation exists in

regions inhabited by black bears, the size and utilization of home
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averares 15 km~ and that of adult males 40 Yms, Since the nunher of

prime panhandling sites is limited, a mother and her female progeny
could eventually gain nossession of most of these sites. Because
they require sraller territories, the number of females utilizing
such areas could be larger. Not only were adult females observed
chasing voung males from panhandling sites, but several of the young
males appeared to be emigrating. They quite often travelled from
one area to another. If their mothers had been panhandlers, it
seems likelv that they would visit other panhandling sites as they
began their emigration; however, if these sites were already occupied,
the voung males would be unable to remain.

Pruitt's (1974) claim that bears are more tolerant of those
known to them was also documented bv the present study. After
the dissolution of the familv unit, siblings and/or bears panhandling
together were more likely to interact with each other without
exhibiting intraspecific aggression which characterized encounters
between unfamiliar bears. 1In one case, a yearling male frequently
associated with a female from an earlier litter who had occasionally
been present during panhandling sessions when he was a cub. Bachelor
groups of several species have been documented by many authors (e.g.,

cheetahs, Acinonvx jubatus, Faton 1974; wildebeest, Connochaetes

taurinus, Estes 1966; impala, Aepvceros melampus, Klingel 1967:

vicuna, Vicuna vicuna, Koford 1957; African lions, Panthera leo,

Schaller 1970 and Schenkel 1966; Grant's gazelle, Gazella granti,
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Walther 1965). Thev were also observed in panhandlin? black bears.
Youne males freauentlv travelled towether. In one case, thev were
known br-thers, and in t > other instances the »reat similarities

in phvsical annearance indicated that thev were likely related.

It does, in fact, seem logical that following the break-up of the
family unit, siblings who had been together for 1.5 years would at
least for a time still associate with each other. Kleiman and
Eisenberg (1973) suggested that male bachelor groups in canids and
felids were littermates. While the nature of these male associations
in black bears and the length of their duration were beyond the scope

of this study, they warrant further investigzation.



CHAPTER V

SFSSINMNS OX INDIVIDUAL BIARS

In studvinz panhandlers it was imperative to identifv the
specific bear(s) involved in a session. This information provided
the basis for: 1) evaluating behavioral changes from the initiation
of the habit through its development; 2) assessing individual
differences in the way bears interacted with visitors; and 3)
analyzing differences in intraspecific social behavior of family

and non-familv g¢roups panhandling together.

Classification of Groups

For analvsis, bears were divided into two groups: frequent
and infrequent panhandlers. Group I was composed of those bears
with more than 15 recorded sessions, and Group II of those having
fewer than 15. The number of sessions recorded on individuals
reflected to some dezree the amount of panhandling activity engaged
in by these animals. However, a caveat should be interjected here.
Observations were concentrated along the transmountain road, and
bears utilizing those areas would be more likelv to account for
greater numbers of sessions than would those frequenting picnic
areas and campgrounds. WYWhile the group dichotomy has relative and
functional merit, it should not be construed as reflecting precisely

the different levels of panhandling of particular animals.

Results
Tabulation of the number of sessions by individuals showed

that the 10 bears composing Group I accounted for 81.17% of all
26



sessions (Table 2). The number of nanhandlins sessicns for hears
in Gronn IT declined rapidlv., Zisht of rhese anizals had oanly one
sassinn each, and most had five or Fover. To Croun T1 hears were

ohserved in both 1977 and 1972,

The apparent discrepancy in the number of sessions reported
earlier and the total when summing the number by individual was due
to more than one bear being present during some of the sessions.
There were 67 sessions recorded with multiple bears present. Of
these 53 had 2 bears pnresent, 9 had 3, and 5 had 5. Approximately
half (50.7%) were familv groups. Sex and age composition of bears
observed nanhandling togzether other than familv croups is oresented

in Table 31, Avppendix B.

Discussion

Not all bears panhandled in the same manner. Some interacted
with visitors on a regular basis while others had limited human
contact. Thev might panhandle for several hours a day, several days
a week, or from year to year. Some panhandled intensively for
brief time periods and then apnparently discontinued the habit:; I
did not observe them later at any of the study sites not did I receive
sighting reports from NPS personnel. The differences were reflected
not only in the frequency of their interactions but also by the manner
in which these encounters were manifested. Human-bear interactions
along roadsides were substantively different from those occurring in
campgrounds and picnic areas. Roadside bears were ''beggars,' and

bears in campngrounds and picnic areas were ''raiders.'" The latter



Table 2. Xumber of panhandling sessions by individual bear and
o]

year, GSMiP, 1977-1978.
Bear Total 13878 197
Code Dane se55i0ns bessions Segssions

Group 1
Tyler 54 39 15
Tippecanoe 53 38 15
Patchouli 40 40 0
Adelaide 37 37 0
Yuri Van Gogh 29 29 0
Phoenix 27 1 26
Tahini 27 21 6
Jeremiah 17 17 0
Sydney 17 0 17
Bjorn-Bearg 17 17 0

Group II

Arlo
Rousseau
Roden
Melbourne
Jane
Justin
Alan
Jasper
Chris
Naomi

Lady Fuschia
Lady Bilbo
Bismarck
Trudeau
Zuma
Wisteria
Jasmine
Spyder
Galileo
Obi-wan
Joni
Alfie
Hunkalichen
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groun had no need to beg for food since it was readilv available in
these areas:; bears could nrecure it for themnselves. Scome entered
camnerounds or nicnic areas onlv at ni~ht (when likelihcod of
encounteringz visitors was reduced) and fed on refuse left arcund
grills or tahles or robbed 'bear-proof' garbage cans. Group I
bears were all roadside panhandlers whereas Group II was comprised
of animals from both settings (11 roadside, 12 campground/picnic area).
Since bears are known to feed together at salmon streams (Luque
and Stokes 1976, Stonorov and Stokes 1972), berry patches, and mast~—
producing trees (Garshelis and Pelton 1980), it is not surprising
that they would transfer this plasticity in consvecific association
to unnatural food sources as well. Herrero (unpublished manuscript),
Hornocker (1942), and Rogers (1977) reported the establishment of
dominance hierarchies in bears at garbage dumps. This was not
observed in the present studv but was likely due to the transitory
nature of nanhandling sessions. What did occur when non-family
groups were panhandling together was a partitioning of sites, with

bears repeatedly using the same section of the overlook.



CHAPTER VI

AGCRESSIVE BEIAVIOR

e

Azrressivae hehavior is characteristic of situations with
aporoach-avoidance conflicts; it is not surprising, therefore,
that human-bear interactions often result in ursid aggression.
This is an area of concern to park managers because it affects
the safety of visitors. 1t is also important from a scientific
perspective because the analysis of behaviors of both species
provides insieht into the level of habituation of a wildlife species
to the pnresence of humans (llastinzs 1982). Data were ccllected on
the tvpes of aggression exhibited by bears and the human behaviors
that apparently precipitated them. These were examined by individual
bears, whether actual physical contact was made, and in terms of the

duration of the panhandling session.

Classification of Aerressive Behavior

Pruitt (1974), in a study of captive black bears, classified
various tvpes of interspecific aggression., Her svstem was modified
slightly to include additional types of aggression observed in this
study. To facilitate data analysis, these types of aggression were
ranked by the apparent severitv or intensity of the act. This
system was of necessity somewhat arbitrary and dependent upon human
perception of what constituted increasing levels of aggression.
However, to combat this difficulty somewhat the rankings of four
different people who were familiar with human-bear interactions

were used in determining the final scheme (Table 3).
30
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Table 3. Description and ranking by apparent intensity of seven
tvpes of agsression recorded for panhandling black bears,
GSIIP, 1977-1978.

Rank by
Increasing jumeric

Type of Aggression Description Severity value?@
Low moan vocalization 1 1
Blow vocalization Coupled with lip 2 2

extension and head
oriented downward

Running toward crowd Differs from charge in 3 3
that head is held in
same plane as body and
ears not flattened

Bipedal swat Slapping of front paw 4.5 4
toward otject or person
while in bipedal stance

Quadripedal swat Swatting of the front 4.5 4
paw, oriented toward a
person or the ground,
while the body is in a
quadripedal position

Charge Oriented toward person, 6 5
shoulders and head lowered,
neck outstretched, and ears
flattened

Bite-snap Snapping or biting at a 7 6
person

alf actual physical contact was made with a person, two points
were added to this value.



Ranking the intensitv of aceressive acts seems justified:
some have 2reater ener’v costs and/or are more osotentially endanvering
to the verformer. Riachert (1978) used a cost-benefit svstem and
vame theorv to rank different behaviors of the spider Acelenopsis

aperta in intraspecific contests. Similarly, Rand and Rand (1976)

rated agonistic displays of gravid female iguanas (Iguana iguana)

according to energy levels required for their performance.

Classification of Precipitating Factors

Agcressive behavior in bears was usually precipitated by the
actions of visitors (e.2., handfeeding, crowding, petting). In
some instances where more than one factor may have contributed,
both were recorded, e.g., one visitor was handfeeding while several
others were crowding. NPS personnel were included as a distinct
category. Bears recognized their uniforms and vehicles, possibly
because the bears were frequently chased away by park rangers.
During sessions when more than one bear was panhandling, intraspecific
aggression occasionally occurred; this was categorized under "Another

Bear."

Results

Overall 624 aggressive acts by bears were recorded during 392
observations; 172 (43.9%) contained at least 1 aggressive act. Ten
of the 33 bears were never observed engaging in any aggressive behavior.
All of these, which included three adults, three subadults, and four

cubs, were infregquent nanhandlers.
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Tvoes of agrressive hehavior and precipitatine factors.

and their annarent nrecinitating factors (Table 35) showed the
predominance of a few catecories. The blow vocalization and charge,
with frequencies of 257 and 234, respectively, were the most likely
tvpes of aggression. Conversely, the bipedal swat, running toward
a crowd, and the low moan vocalization together accounted for less
than 6% of the total. Crowding by visitors was by far the most common
precipitator of ursid aggression, accounting for nearly 40% of all
acts (Figure 4). TIf all double precipitating factors of which crowding
was a comnonent were included, /47 of ursid agpression could be
attributed wholly or partially to visitors approaching too closely.
It was interesting to note that toss feeding or photographing from a
distance rarelv led to aggression.

The next step was to determine if certain precipitating factors
were more likelv to result in particular tyoes of agegression (Table 6).
A G-test, hased on a contingency table of observed versus expected
frequencies of individual aggressive acts resultant from different
precipitating factors, was significant at P<0.0005 (G=292.57,
df=114). While the bipedal swat occurred only 22 times, petting
and harassing were its most frequent causes. Petting alone and in
combination with crowding most often resulted in bite-snap aggression:
these also fipured highly in quadripedal and bipedal swats.
Photographing while kneeling led to agonistic behavior only 11 times
vet in 9 of these cases the result was a charge (Figure 5). Twenty-
nine instances of aggression toward NPS personnel were recorded,

with the blow vocalization being the most likely form.



Table 4. Frequencies of types of aggressive benhavior exhibited Ly
panhandling ®lack bears, GSIINP, 1977-1973.

Rank by Percentage
Increasing of Total
Severity Jdescription (N=024)

1 Low moan vocalization 1.1
2 Blow vocalization 41.2
3 Running toward crowd 1.3
4.5 Bipedal swat 3.5
4.5 Quadripedal swat 7.2
6 Charge 37.5

7 Bite-snap 8.2
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Table 5. Frequencies of precipitating factors for aggressive

behavior of panitandling black bears, GSP, 1977-1978.
Percentage
Precipitating of Total
Factor (1=624)
Crowding 3
Photographing-Crowding 1
Miscellaneousd

Another bear
Harassing-Croiding

NPS personnel

Petting

Photograph kneeling-Crowding
Petting-Crowding

lHarassing

Jo apparent reason
Combination of three factorsb
Handfeeding-Crowding
Handfeeding

Photograph kneeling
Photographing

Cessation of feeding

Toss feeding

Toss feeding-Crowding

QOO F IR NNNDWWLWESEESEDPEONYWD W
LWLULULNOC LWL NN NWONO O O~

aAl1l1 factors which were considered peculiar to a certain session
(e.g., feet dangling over the wall, motorcvcle engine revving) and
not likely to occur in other sessions were included in this category.

bSince combinations of three factors were fairly infrequent, they

were all included in one category.
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Table 6. Apparent precipitating factors by individual types of aggression for panhandling black bears,

GSMNP, 1977-1978.

Types of Aggression

Quadri-
Low Bipedal pedal Bite- Runuing
Precipitating Factors moan Blow swat Charge swat snap tovard Totals
Crowding 4 96 1 102 19 15 7 244
Photographing-Crowding 17 42 4 4 1 67
Hiscellaneous 2 29 1 15 1 1 49
Another bear 35 4 1 40
Harassing-Crowding 8 1 15 3 3 30
NPS personnel 1 25 3 29
Petting 3 6 4 6 8 27
Photograph kneeling-Crowding 8 11 4 23
Petting-Crowding 3 3 13 19
llarassing 8 5 2 1 16
No apparent reason 8 7 1 16
Combination of three factors 2 3 5 2 2 14
llandfeeding-Crowding 6 1 2 1 3 13
Handfeeding 4 2 3 1 1 11
Photograph kneeling 1 1 9 11
Photographing 2 3 1 6
Cessation of feeding 1 1 1 3
Toss feeding 1 2 3
Toss feeding-Crowding 1 1 2
Totals 7 257 22 234 45 51 8 024
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The next analyvsis dealt only with those incidents in which
hears actuallv made phvsical contact with visitors. {ontact should
not, however, necessarily be equated with iniurv. 1In most cases,
bears merely touched visitors with their paws or teeth without
inflicting phvsical damage. Of 624 aggressive acts recorded during
panhandling sessions, 37 (5.9%) resulted in contact; of the latter
number, 10 (1.67 of all aggression and 27.0% of contact aggression)
involved injury in the form of scratches or puncture wounds. Three
types of ageression were involved: the bipedal swat (N=4), the
quadripedal swat (N=8), and the bite-snap (N=25). The latter not
only accounted for the hichest percentage of contacts (67.7%; but was
also more likely to end in contact than anv other type (49.07%).

When assessing visitor actions which were most likely to
precipitate contact, the results were clear cut (Table 7). Crowding,
petting, or a combination thereof accounted for 78.47% of all contact.
Crowding alone led to contact 10 times; however, it resulted in
aggression with no contact 234 times. Converselyv, when petting
elicited aggression, contact was made in more than 37% of the
instances; likewise more than 477 of the petting-crowding led to

contact.

Responses of individual bears. Since bears react differently

to panhandling situations, it was desirable to analyze the data

for individual animals exhibiting agonistic behavior (Table 8).
Four bears showed aggression in all of their sessions; however, the
total number of sessions was quite low, ranging from one to three.

For Group I bears, those on whom more than 15 sessions were recorded,
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Table 7. Precipitating factors for aggressive acts resulting in
physical contact by panhandling black bears, GS!WP,

1977-1578.
Total Contact Percentage Percentage
Precipitating Frequency Frequency Resulting of all
Factor (N=433) (N=37) in Contact Contacts
Crowding 244 10 4,1 27.0
Petting 27 10 37.0 27.0
Petting-

Crowding 19 9 47 .4 24.3
Harassing-

Crowding 30 2 6.7 5.4
Photographing 6 1 16.7 2.7
Handfeeding 11 1 9.1 2.7
Photographing-

Crowding 67 1 1.5 2.7
Three factors 14 1 7.1 2.7
Handfeeding-

Crowding 13 1 7.7 2.7

Toss feeding-
Crowding 2 1 50.0 2.7
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Table 8. Basic profile of aggressive behavior exhibited by individual
panhandling black bears, GS\IP, 1977-1978.

Total
dumber of Jumber of
Bear Sessions with Aggressive Aggression
Code Name Sex Age Aggression (%) Acts (%) Indexd
Group T
Tyler M C-S 14 (25.9) 37 (5.9) 0.69
Tippecanoe F A 28 (52.8) 73 (11.7) 1.38
Patchouli F A 22 (55.0) 80 (12.8) 2.05
Adelaide F A 6 (16.2) 9 (1.4) 0.24
Yuri Van Gogh M A 20 (69.0) 95 (15.2) 3.28
Phoenix F A 12 (44.4) 31 (5.0) 1.15
Tahini F A 19 (37.0) 42 (6.7) 1.56
Jeremiah K A 12 (70.6) 50 (9.6) 3.53
Sydney M S 13 (76.5) 53 (8.5) 3.12
Bjorn-Bearg M S 5 (29.4) 28 (4.5) 1.65
Group IT
Arlo ! A 8 (88.9) 34 (5.5) 3.78
Rousseau M A 3 (42.9) 9 (1.4) 1.50
Roden M S 4 (66.7) 26 (4.2) 4 .33
Jane F A 3 (60.0) 3 (0.5) 0.60
Justin M C 1 (20.0) 7 (1.1) 1.40
Naomi T A ' (33.3) 4 (0.6) 1.33
Lady Fuschia F A 3 (100.0) 11 (1.8) 3.67
Lady Bilbo F A 2 (100.0) 9 (1.4) 4.50
Bismarck M C 1 (50.0) 1 (0.2) 0.50
Trudeau M A 1 (50.0) 5 (0.8) 2.50
Zuma M S 1 (50.0) 3 (0.5) 1.50
Spyder F A 1 (100.0) 1 (0.2) 1.00
Joni F A 1 (100.0) 3 (0.5) 3.00

aMean number of aggressive acts per session.
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the range in nercentage of sessions containing a¢2ressive behavior
was 1A.27 to 76.57 (X=47.7, s.d.=20.6). As expected, Groun I bears
accounted for a greater nroportion (81.47%) of all acrression. The
azeression indices (mean number of aggressive acts ner session)

for Group I bears ranged from 0.24 to 3.53 (X=1.86) and for Group II
from 0.50 to 4.33 (E¥2.28). While Group II had higher aggression
indices, the difference was not significant (Mann Whitney U test,
U=57, p»0.20). 1In evaluating sex differences, the mean number of
aggressive acts per session for males was 2.32 and for females 1.86.
For Group T alone the difference was even greater: 2.66 for males
and 1.28 for females. However, neither difference was significant
(Mann Whitney U test, p>0.20).

For those bears on whom sessions both with and without aggressive
acts were recorded, the mean duration in each category was calculated
(Table 9). When comparisons were made by individual bears, the overall
mean length for sessions with aggression (47.6 minutes) was
significantly greater than that for sessions without aggression
(23.2 minutes) (Wilcoxon Signed Rank, Matched Pairs, p¢0.001). The
mean latency--the time from the initiation of the panhandling session
to the performance of the first aggressive act--was significantly
greater for Group I bears (15.8 minutes for Group I compared to 9.6
for Group II) (Mann Whitney U test, U=29, p<0.05).

Frequency tabulations of the different types of aggressive
behavior for individual bears (Table 10) showed that the blow
vocalization was the most common for 1l bears; it was the only
type recorded for 2 animals. The charge ranked second and was most

frequent for eight bears. Only two other types occurred most often



Table 9. Comparisons of sessions with and without aggression for individual bears in terms of
duration and mean latency to the performance of the first aggressive act, GSMNP, 1977-1973.

Mean Duration (min) Mean Duration (min) Mean Latency (ain)
of Sessions with of Sessions without to Performance of
Bear Code Name Aggression Aggression First Aggressive Act
Group T
Tyler 51.1 33.4 21.0
Tippecanoe 37.6 26.4 15.0
Patchouli 52.2 26.5 21.6
Adelaide 59.2 31.6 35.5
Yuri Van Gogh 38.9 16.6 11.4
Phoenix 42.3 20.6 12.8
Tahini 35.9 28.3 11.2
Jeremiah 47.4 34.8 9.9
Sydney 26.8 8.0 10.3
Bjorn-Bearg 34,2 13.0 9.2
Group IT
Arlo 31.5 27 .0 5.0
Rousseau 49.0 19.0 17.3
Roden 32.0 25.0 5.5
Jane 58.0 12.5 37.3
Justin 60.0 34.8 20.0
Naomi 41.0 none 7.0
Lady Fuschia 30.3 none 8.3
Lady Bilbo 20.5 none 1.0
Trudeau 118.0 25.8 1.0
Spyder 22.0 none 12.9
Joni 33.0 none 2.0
Zuma 42.0 11.0 7.0




Table 10. Frequency tabulations of types of aggressive behavior exhibited by individual panhandling
black bears, GSMNP, 1977-1978,
Types of Aggression
Quadri-

Low Bipedal pedal Bite~ Running

Bear Code Name moan Blow swat Charge swat snap toward
Group T
Tyler 26 10 1
Tippecanoe 33 3 28 3 2 4
Patchouli 30 1 40 2 7
Adelaide 1 2 2 4
Yuri Van Gogh 44 3 23 2 21 2
Phoenix 4 2 14 2 9
Tahini 31 2 4 2 3
Jeremiah 12 37 10 1
Sydney 6 1 35 11
Bjorn-Bearg 4 11 9 4
Group IT

Arlo 3 24 4 3
Rousseau 6 1 2
Roden 6 15 3 2
Jane 3
Justin 6 1
Naomi 2 2
Lady Fuschia 7 2 2
Lady Bilbo 3 6
Bismarck 1
Trudeau 2 3
Zuma 1 1 1
Spyder 1
Joni 1 2

V&



45
for anv animal: bite-snap for Adelaide and bipedal swat for
Trudeau.

Crowding was the most common pnrecinitating factor for all
excent three bears in Groun I (Table 11). Groun II bears were
excluded from this analvsis since the frequencies were too sparse
in any category to make definitive statements. For Tyler and
Tahini the presence of another bear most often led to agonistic
behavior, and for Adelaide it was petting.

Eleven bears, 10 of whom were in Group I, performed aggressive
acts resulting in contact (Table 12). Yuri Van Gogh (an adult male)
accounted for the greatest number (12), all of which were bite-snap.
The most common precipitating factors for him were petting and
crowding alone or in combination. Phoenix (an adult female) was
responsible for six aggressive acts which resulted in contact, five
of which were also bite-snap. Again petting and crowding were

primarily responsible.

Discussion

Panhandling by black bears is learned behavior. Regular
interactions with peopnle are not a part of their normal behavioral
repertoire. Indeed what transpires in such encounters can be
considered the result of mutual conditioning, with each species
influencing the behavior of the other. People primarily utilize
positive reinforcement (food) while bears rely on punishment
(aggression). Yet problems develop because they have different
percentions of the situation (Figure 6). By panhandling, bears

are merely exploiting a new food resource and not seeking



Table 11.

Frequency tabulations of precipitators of aggressive behavior for panhandling black bears
(Group 1), GSMNP, 1977-1978.

Bear Code Name

=<
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] e [
oy & > < o o
, E: o o 3 = . 4 o 7
2 8 & & 2 5 5 i 5 =
b ja] = e o] =] [N = ry ©
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Precipitating Factors
Crowding 8 1 31 1 36 7 10 33 30 5
Photographing-Crowding 5 6 12 10 3 3 9 4 1
Miscellaneous 7 5 7 6 1 4 5 5
Another bear 9 1 3 22 4
Harassing-Crowding 7 12 3 2 3
NPS personnel 2 3 1 7 1
Petting 1 2 3 8 4 2 1 2
Photograph kneeling-

Crowding 5 2 1 1 1 6 1
Petting-Crowding 11 6 2
Harassing 5 2 2 1 2
No apparent reason 2 2 3 1 1 1 1
Combination of

three factors 2 2 5 1 2 1
llandfeeding-Crowding 1 2 7 1 2
Handfeeding 1 2 4
Photograph kneeling 1 1 1 3
Photographing 1 1 4
Cessation of feeding 1
Toss feeding 1 1
Toss feeding-Crowding 2

9%
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Table 12. Types and precipitating factors for contact aggression
by individual panhandling black bears, GSINP, 1977-1973.

Type of
Dear Code idame Agnression Precipitating Tactor Frequency
Yuri Van Gogh Bite-snap Crowding 3
Bite-snap Petting 3
Bite-snap Photographing-Crowding 1
Bite-snap Three factors 1
Bite-snap Petting-Crowding 4
Phoenix Quad. swat Crowding 1
Bite-snap Crowding 1
Bite-snap Photographing 1
Bite-snap Petting-Crowding 3
Bjorn-Bearg Bite-snap Crowding 2
Bite-snap Petting-Crowding 2
Tippecanoe Biped. swat Petting 1
Rite-snap Handfeeding-Crowding 1
Bite-snap Harassing-Crowding 1
Sydney Quad. swat Crowding 2
Quad. swat Petting 1
Trudeau Biped. swat Petting 3
Jeremiah Quad. swat Petting 1
Quad. swat Harassing-Crowding 1
Patchouli Bite-snap Handfeeding 1
Adelaide Bite-snap Petting 1
Tahini Quad. swat Crowding 1
Tyler Quad. swat Toss feeding-Crowding 1
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domestication. For visitors, feeding is an avenue through which
thev can pain closer contact with wild animals (Fifure 7). Steinhart
(1980), describin® how feeding has historically had svmbolic meanings
among humans, sugested that by offering food to wild animals todav
people mav be trving to capture some of their spirit, a notion which
is increasingly romanticised bv an urban existence. The general
naivete, lack of knowledge, and misconceptions which characterize
human behavior in these encounters only serve to increase the
likelihood of ursid aggression.

The concents of frustration, conflict, and stress are integral
to some classical psvchological theories of motivation (Cofer and
Applev 1967:412-465) . Applying these theories to human-bear interactions
can lend insight into the different reactions of ursids. There is
for bears an aporoach-avoidance conflict inherent in panhandling.
Their attraction to food is countered by historic avoidance of humans,
and thev frequentlv vacillate between aporoaching the crowd and
retreating toward cover. Such behavior is especially pronounced in
infrequent panhandlers and during the initial stages of acquiring
the habit. Food provides strong positive reinforcement, and bears
endure many inaporopriate behaviors by visitors to obtain it.
However, the invasion of their individual space, which is so prevalent
in panhandling sessions, often results in aggression. A threshold
is reached where the negative aspects of the situation outweigh the
nositive. At this point the bear either becomes aggressive or ceases
the interaction, behaviors which are consistent with the ''fight or

flight" theories of animal spacing (McBride 1971). Aggression is,
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in fact, one of the nrincinal reaction natterns to an approach-
avoidance conflict (Cofer and Apnlev 1067:429), ‘'nreover, this
threshold is ~uite variable in a manner resiniscent of Tuxlev's
(1934) "elastic disc." It is dependent unon the psvchological
and physiological states of the animal (Archer 1976, Levhausen 1971)
as well as what transpires in the panhandling session.

Perhaps the most important point to emerge from this analysis
is that bears appear to bhe using their entire aggressive repertoire
orimarilv as threats--as a means of communicating that visitors
are behaving inanprooriately. While the number of aggressive acts
anpears high, the percentage resulting in contact is quite small.
Analysis of cine films indicated that bears can make contact whenever
thev choose. Thev possess remarkable agilitv and quickness. Moreover,
the celerity with which aggressive acts are performed leaves most
visitors temporarily immobile, followed by rapid retreat. Frame
analvsis of films further illustrated this point. One bear merely
rested clenched teeth against a girl's bare leg rather than biting.
Another, with his paw raised into swatting position, slowly lowered
it to the ground rather than scratching a man's arm. While this is
consistent with the accepted ideas that animals avoid fighting and
rely upon threat whenever possible (Barash 1977, Ewer 1968), it is
the extent to which bears exhibit such behavior that merits attention.
Kummer (1971) stated that at close range social stimuli become so
powerful communication becomes compulsive and that crowding carries
a constant provocation to react. Perhaps it is the frequent crowding

of bears by visitors which has resulted in so manv aggressive acts.



Since exhibiting apcression was effective (at least temmorarilvy)
in recainineg the bear's individual snace, such behavior was
reinforced.

Al thouch there is some variation, bears cenerallv exhibit
the same tvpes of agonistic behavior with similar relative frequencies
and respond to the same precipitating factors. However, the aggression
indices are quite different. One aspect of these differences can be
interpreted on the basis of how experienced bears are at panhandling.
After thev become accustomed to interacting with people, they
tolerate more to obtain food. The approach-avoidance syndrome,
while still nresent, is less pronounced. Thev are less likely to
either retreat or respond aggressively. The 10 bears for whom no
aggressive behavior was recorded were all infrequent panhandlers;
thev responded by fleeing. Group II bears who did exhibit aggression
had higher aggression indices and shorter temporal latencies to
performance of these acts than did Group I, indicating a greater
readiness to resmond with agegression. Though Group I bears had
higher thresholds, they too were likely to become aggressive if
interactions continued for longer time periods. The average duration
of all sessions with aggression was twice that of those with none.

Yet even among Group I bears, who were experienced panhandlers,
there were pronounced behavioral differences. This indicated that
some animals were simply more aggressive than others and concurred
with Herrero's (unpublished manuscript) statement that bears in
Jasper National Park exhibited distinct differences in aggressive
tendencies. The lowest index (0.24) was for Adelaide, an adult

female. She often panhandled with two other bears (Patchouli and
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Jeremiah), hoth of whom had higher indices. These differences indicated

that more than the conditions of the panhandlinn session was reflected

in aszrressive tendencies. Turthermore, when she did exhibit a9 ression,

she responded with acts of higher intensitv (charge, quadripedal swat,

and bite-snap). Tyler, a young male born in the winter of 1977, had

the second lowest index (0.69). He was always accompanied by his

mother until the onset of her estrus in 1978, after which he panhandled

alone. It was not unexpected that a cub might be less aggressive;

however, during 1977 no instances of aggressive behavior were recorded

for him while aggression was noted for other cubs. As a yearling,

he still was fairly docile when compared to other Group I bears in

that aze class (Svdney--3.12 and Bjorn-Bearg--1.65). It was, in

fact, the presence of another bear that for him most commonly precipitated

aggression; in his interactions with visitors he was not very aggressive.
Archer (1976), in his review of aggression and fear in vertebrates,

stated that the same situation can evoke either response. The outcome

is dependent upon both internal and external variables. A major

factor is the discrepancy between expected and observed events and

the strength of motivation associated with the expected. Some of

the situations which he delineated as being likely to produce these

responses are relevant to panhandling bears: 1) individual distance

intrusion (crowding by visitors), 2) unfamiliar situation (interactions

with humans), 3) frustrative non-reward (no feeding), 4) low

reinforcement schedule (little feeding), and 5) thwarting as a

result of a phvsical barrier or competition (presence of NPS personnel

or another bear). He further suggested that all these situations

can summate to a certain point (increasing the likelihood and



intensitv of azoression) but that above that point fear and/or
avoidance occur.

But what of the neonle? ¥What motivates them to continue these
interactions even after witnessing ursid aggression or injury?
Perhaps some of the answers lie in understanding how the general
public views wildlife. Debates on the inherent values of other
animals are not new; they have surfaced many time throughout history
from Aristotle to Descartes to Schweitzer. Petulla (1980) stated
that historically the dominant cultural value of wildlife in this
country has been exploitative, and Matthews (1975) contended that
television and the tourist trade are two of the greatest debasers
of human attitudes toward wildlife today. Other authors have
recently tried to evaluate and categorize feelings which are
prevalent in our society (Burghardt and Herzog 1980, Curry-Lindahl
1972, Dasmann 1981, Hendee and Schoenfield 1973). Perhaps the most
extensive studv was provided bv Kellert (1980), in which he listed
the attitudes toward wildlife as follows: naturalistic, ecologistic,
humanistic, moralistic, scientistic, aesthetic, utilitarian,
dominionistic, negativistic, and neutralistic. Certain of these
attitudes were observed in the ways in which people interacted
with bears. The most obvious was the humanistic category, defined
by Kellert as '". . . strong affection for individual animals,
principally pets. Regarding wildlife, focus in on large, attractive
animals with strong anthropomorphic associations.” A principal mode
of interactions with bears was to regard them as pets. Visitors
pictured themselves as temporary caretakers, frequently pursuing

this role throuzh one of its most basic avenues--feeding. Parents
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encourazed children to pose for nhotogranhs standing next to bears
(Ficure 8). Thev also exnressed affection bv attemnting to touch
bears (Fimure 9). At times the seemin~lv harmless annearance and
behavior of nanhandlers made it difficult for visitors to think of
them as wild animals.

The naturalistic and aesthetic attitudes, though difficult to
distinguish between, were also present in human-bear interactions.
Kellert stated that '". . . observation and personal involvement
with wildlife are the keys to the naturalistic interest in the
outdoors . . ." and described the aesthetic attitude as being
concerned with the ". . . artistic merit and beauty of animals or
their allegorical appneal as emblematic of particular meanings."”
Besides those people who fed the bears or treated them as pets,
there were others nresent during panhandling sessions who merely
watched quietly or photographed from a distance. They seemed to
realize that these bears were not pets but wild animals. To many
people, black bears have become the symbol of the eastern wilderness
(Pelton and Burghardt 1976); they are a reminder of the lifestyle
of an earlier era and an avenue through which people can temporarily
and/or symbolically experience some of its charm.

The dominionistic attitude was most often reflected by visitors
harassing bears. Kellert said that embodied ". . . satisfactions
derived from the mastery and control of animals . . . the human
ability to confront wildness and render it submissive . . . ."
Abuse of the animal--either physical or psychological--was the unifying

element of harassment as defined in this study. It took many forms:

holding food just out of reach and tantalizing the animal, attempting
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to feed non-food items such as Polaroid backings or emntv bazs,
tossing sticks or stones, pouring drinks on a hear's head, or even
trvinz to lasso a bear. Peonle exhibitin~® such behaviors were
obviously seeking to estahlish their dominance over bears and

thereby enhance their images among other visitors.,

58



CHAPTER VII
THE INFLUENCE OF SETTING FACTORS AND VISITOR ACTS

Besides the human behaviors which served as the immediate
precipitating factors, it is probable that the setting (used here as
total context, not just environmental variables) within which the
interactions occurred affected the likelihood of ursid aggression.
It was impossible under field conditions to measure physiological
and psvchological parameters that mav have influenced the nature
of the session; however, general variables such as temperature,
number of visitors, amount of feeding, and frequencies of different
visitor acts were recorded and analyzed to determine which were the
best predictors of aggression.

Bv altering both indevpendent and dependent variables, two
different questions are addressed here.

1) Does the inclusion of visitor acts as independent variables
substantially increase the predictabilitv over that obtained when
setting factors alone are used?

2) Does the mere number of aggsressive acts when utilized as
the dependent variable provide the same degree of predictability as
the level of aggression, which is based on different intensities

of individual acts?

Analvsis
Using all panhandling sessions from 1977-1978, a stepwise
2
multinle regression analysis with maximum R° improvement (SAS, Barr

et al. 1976; Harris 1975) was used to determine relative strengths
59
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of relaticnships between the setting factors (independent variables)

and the level of accressicn (dependent variable). Setting factors

used in the analvsis were: date, time of dav, duration of the session,
maximum distance from cover, temperature, weather conditions, number

of visitors, number of feeding incidents, and sex and age of the
individual bear. Tt should be emphasized that while independent
variables may be used to predict the outcome of the dependent variable,
no causality can be directly imputed. In conjunction with this analysis,
a correlation matrix was computed to aid in interpretation.

Examination of these setting factors and the interactional
behaviors of visitors was the subject of a second multiple regression
analysis, based only on sessions in 1977. Field notes, which were
not recorded in 1978, were used to tabulate frequencies of different
visitor acts. These frequencies were combined with the independent
variables delineated above; again the dependent variable was level
of aggression. Bv comparing the levels of predictability from these
two regression analvses, the relative importance of setting factors
and interactional behaviors by visitors can be examined.

Two additional multiple regression analyses on sessions in 1977
used the same independent variables (frequencies of visitor acts) but
altered the dependent variable. The objective was to determine
whether the number of aggressive acts or the level of aggression

provided greater predictability.

Results
Simple statistics for selected setting variables and visitor

acts are presented in Table 13. Examination of the correlations



Table 13. Simple statistics for selected setting factors recorded
during panhandling sessions, 1277-1973 (i=392), and for
setting factors and visitor acts, 1977 (3=67), GS:Li

Standard
Variable Mean Deviation Range
1977-1978
Duration 34.0 min 24.9 1-127
Distance 10.1 m 7.8 0- 40
Temperature 23.3 C 3.0 15- 34
Number of visitors 16.7 10.7 0- 58
Number of feeding incidents 5.8 7.3 0- 36
Level of aggression 6.0 11.3 0- 77
1977

Duration 30.2 min 20.5 3- 96
Distance 11.0 m 7.1 3- 40
Temperature 24.6 C 3.8 15- 34
Number of visitors 20.2 11.5 2- 58
Jumber of feeding incidents 5.6 6.8 0- 35
Level of aggression 7.9 12.7 0- 74
Total visitor acts 20.0 21.0 0- 91
Toss feeding 11.3 13.2 0- 56
Handfeeding 2.0 4,6 0- 20
Photographing 2.7 3.6 0- 17
Photograph kneeling 1.7 2.9 0~ 16
Petting 0.2 0.9 0- 5
Harassing 1.6 3.6 0- 22
High noise level 0.3 0.9 0- 6




amone frenuencies of different visitor acts (Fizure 10; Table 32,
Apnendix B) showed that the strongest associations were hetween toss
feeding and nettins, harassing, and handfeedin~. The level of
agaression and duration were not onlv strongly correlated with each
other but also with many of the visitor acts (Figure 11; Table 32,
Appvendix B). Similarly, analysis of level of aggression and selected
setting variables for all 392 panhandling sessions showed highest
correlations with duration, feeding incidents, and number of visitors
(Figure 12; Table 33, Appendix B). The distance which bears came
from cover was negatively associated with number of visitors and age:
furthermore, males were likelv to have greater distances than females.
Sex and age were highlv negatively correlated, indicating that younger
panhandlers tended to be male and older ones female. Older bears
also exhibited higher levels of aggression than younger animals.
Results of the regression analysis for setting factors alone
showed that the total amount of variability accounted for by all
these factors was only 25.1% (Table 14). Significant independent
variables are listed in the equation in the order of entry, and
only those that showed a sizeable increase in the RZ value are
included in the equation. However, the R2 value for the entire
model is also included for comparative purposes. The same format
is used for all regression analyses in this chapter.
Duration of the session and number of feeding incidents were
the first two factors to be entered in this stepwise analysis,
producing R2 values of 0.178 and 9.206, respectivelv. The regression
analysis utilizing both setting factors and visitor acts had a final

R2 value of 0.605, indicating that inclusion of interactional
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Table 14. 1Ifultiple regression analyses of setting factors and visitor acts during panhandling
sessions, GSMNP, 1977-1973.

R? of RERTY
Partial Intire
Analysis Lquation? Model Model
Changes in Independent Variables
Setting Factors LA=-25.10+0.13DUR+0.30FI+0.37TEMP+3.95ACGE+4 . 10SEX . 245 .251
Setting Factors
plus Visitor Acts LA=10.42+0.17FI+1.66PN+0.19DUR-5.05AGE+0.59HF . 547 .605
Changes in Dependent Variable
Number of
Aggressive Acts NOAA=0.90+0.34PN+0.20HF+0.081 .250 L2062
Level of
Aggression LA=2.12+1.74PH+0.841HF+0.11TF .396 L410

dLA=level of aggression, FI=feeding incidents, PN=photograph kneeling, DUR=duration, AGL=age
of bear, HF=handfeeding, NOAA=number of aggressive acts, ll=harassing, TF=toss feeding, SEX=sex of
bear, TEMP=temperature.
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behaviors accounted for more variabilitv (Table 14).

Tesults of the second sat of multinle rerression analvees shoved

PR

1 * . [ NP S A A I R " \ - v
VA e (1.9., e most veriabilicy accounted for

k1 l~» ’-‘v‘ -
that the hicheost

- ol

Ly visitor acts) was 0,412 for the model utilizing level of aggression
as the derendent variable and 0.262 for the model with the number of
aggressive acts (Table 14). The first two factors to be entered
(photographing while kneeling and handfeeding) were the same for

both models. After Step 4, very little increase in predictability
was seen in either. Correlations of level of agsression and number

of aggressive acts followed a similar nattern except for petting,

which was much more highlv correlated with level of aggression

(Table 32, Appendix B).

Discussion

The duration of the session and the number of feeding incidents
were the setting factors which were the best predictors of aggression.
Yot onlv were thev the first variables entered in the analvsis using
setting factors alone but also contributed significantly to the R2
value when visitor acts were included. Since the duration of the
session was highly correlated with the number of feeding incidents,
satiation might have become a factor. As bears consumed more food,
the value of the positive reinforcement might have diminished while
the negative aspects of the situation became more pronounced. The
nature of the progression of a tvpical panhandling session might have
also contributed to the likelihood of aggression. Initially most
people maintained an appropriate distance; however, the longer the

session lasted, the more likelv people were to engage in interactional
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behaviors in closer proximitv to the bear. Phatographine while
kneeling and handfeedine, which contributed simificantlv to the

level of acrrrassion. both involved an invasion of the individual

snace of the animal. hus it was not onlvy the duration of the session
per se but the nature of the interaction as well that contributed to
an increased likelihood of aggression.

Two environmmental variables--temperature and weather conditions
—-also had an effect, with temperature being more important. Levels
of aggression increased with rises in temperature and as cloud cover
increased or precipitation bezan. Garshelis and Pelton (1980)
renorted a substantial decrease in activity of backcountrv bears
during periods of precipitation or when temperatures were greater
than 25°C.

The sex and age of bears had discernible effects upon the
nature of interactions. Males were more likely to venture farther
from cover than females. Their larger size and more aggressive
nature suggested that they would be less intimidated by humans.
Hazlett (1968) and Slater (1981) stated that behavior is influenced
by the size relationships of the participants. A similar pattern was
evident in the correlation between age and level of aggression.

Older bears, who were presumably larger and more experienced, were
more aggressive. Carr (1962) reported that young African lions

at first retreated from superior animals. As they grew older, they
became bolder and finally succeeded in driving away adults. If humans
are perceived as ''super bears" (Jonkel 1978), then bears would be

expected to become more agfressive toward them with increase in age.
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Moreover, the number of visitors was inverselv related to the distance
from covar. As mentionad earlier, the increase in crowd size was
accomnanied hv more freauent invasion of the hear's individual space.
Under such conditions bears remained closer to cover, which afforded
them an escape route. The most common interspecific message is a
socially negative one, designed to prevent closer approach (Ewer
1968:24). At intermediate levels of crowding, aggression would be
expected. However, as these escalated, the best strategy would be
to conserve time and energy, lessen the risk of injury, and retreat
to await more favorable conditions (Barash 1977:217).

The fact that the level of agnression provided zZreater
predictability than the mere number of aggressive acts indicated
that differences in the intensities of the acts were perceived by
both species. It seems intuitively correct that aggressive
vocalizations by bears would not have the same effect upon interactions
as a bite-snap. Aggressive acts of higher intensity not only increased
the likelihood of injury to humans but to bears as well. This was
further substantiated by the fact that so few aggressive acts resulted
in actual physical contact.

The panhandling situation was one of great variability. While
statistical examination of these setting factors and visitor acts
was helpful in determining their relative importance, there were too
many compounding variables (e.g., the physiological and psychological

states of bears) to achieve a high level of predictability.



CHAPTTR VIII
PANHANDLING STRATEGIES

Much of the behavior of intelligent animals such as black bears
is apparently learned through a gradual parental teaching process or
imitation. Comparisons of the panhandling strategies of individual
bears were used to: 1) assess the importance of the family unit
in the development of this habit, 2) determine if presumably unrelated
bears panhandling together exhibit similarities in behavior, and
3) ascertain sexual differences. The term ''strategies' is used
here in the statistical sense of '"policy capturing." (For a more
detailed discussion of this usage of the term, the reader is referred

to Zedeck and Xafry 1977.)

Analysis

An adaptation of Judgment Analysis (JAN) was used to further
examine which setting factors had the strongest relationshin to
aggression (Christal 1963, Dudvcha and Naylor 1966, Naylor and
Wherry 1965, Tavlor and Wilstead 1974). This multivariate statistical
technique, developed by the U.S. Air Force to ''capture the policy"
of raters, was subsequently used in psychological (Zedeck and Kafry
1977) and ecological (Propst 1980) studies. It was employed here to
aécertain panhandling '"strategies' of individual bears and to examine
how consistently they relied on these setting cues. JAN is a
three-phase analvsis. JAN I consists of performing a multiple
regression analysis on each bear: setting factors are the independent

variables and the level of aggression serves as the dependent
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variable. In conjunction with this, a correlation matrix is computed
for each individual. 1In JAY IT, a cluster analveis usine a sinale
linkaze alzerithm (Jeohnson 19567). the re-rassion weishes and
correlation coefficients for individuals are used as innut. hese
are used to cluster the bears into composite groups based on
similarity in their reliance upon certain cues. The final step,
following the format of JAN I, derives a linear model for each of

the grouns and evaluates the change in efficiency of predictability

in going from individual to group strategies.

Results

Both the level of predictabilitw (Rz) and the ranking by
importance of the settinz factors (JAN I) exhibited much variation
when compared for individual bears (Table 15; Table 34, Appendix B).
However, the duration of the panhandling session was the most
important factor for 10 of 15 subjects used in the analysis. Another
salient point to emerge was the similarity in rankines of Phoenix
and Svdney, an adult female and her yearling son. Except for the
factors in the seventh and eighth positions (which were reversed),

the rankings of setting variables were identical for these hears.

Generallv there was a trend for animals panhandling more frequently
to have lower RZ values and lower aggression indices (Table 34,
Appendix B; Table 8, p. 41) while infrequent panhandlers relied
upon fewer setting factors.

JAYN II showed that family groups composed the closest clusters
(Figures 13 and 14). This analysis involved not only the relative

rankings of setting factors but also the level of aggression



Table 15. Summary of rankings of setting variables for individual bears as indicated by JAd T.

Rankings
Variables 1 2 3 4 5 6 7 3
Puration 10/152 1/15 - 2/15 - 1/15 - -
Number of visitors 1/15 4/15 1/15 3/15 - 4/15 /15 -
Date 2/15 2/15 4/15 2/15 1/15 1/15 1/15 1/15
Distance - 1/15 3/15 3/15 2/15 - 2/15 -
Weather - 1/15 - - 5/15 3/15 2/15 1/15
Temperature - 3/15 3/15 3/15 1/15 1/15 2/15 2/15
Feeding incidents 1/15 - 2/15 - 3/15 1/15 3/15 2/15
Time 1/15 3/15 2/15 2/15 1/15 1/15 - 4/15

ANumerator of fraction represents the number of bears who had the variables ranked in tie position
indicated; 15 bears were included in the analysis.



Figure 13.

Cluster analysis for panhandling strategies of black
bears as indicated by JAN II. For sex and age of
individual bears, refer to Table 8, page 41,
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Figure l4. Genealogy chart of known family groups of panhandling
black bears, GSMNP, 1977-1978. Dotted lines indicate
different litters.
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exhibited in resnonse to them. Tinnecanoe and her son Tyler were
nmost similar in stratecy, having a =axioun cluster diztance of 0,75,
“ten Tahini, a Jauzhter from a nrovions litter, was added to the
cluster, tha maximum distance increased to 2.%2, but this was still
the third most tightly clustered group. In second position with a
distance of 2.63 was another family unit, Phoenix and her daughter
Adelaide. With the exception of Patchouli and Yuri Van Gogh,
members of the same sex tended to cluster together, with females
exhibiting more similarityv in their strategies. Further substantiation
of this trend was provided bv separating those sessions after the
dissolution of the Tippecance-Tvler familv unit. Tvler's position
then moved awav from his mother and nearer to the clusters of
single male bears.

JAN TIII provided the rankings of setting factors and reliability
for the different clusters of bears (Table 16). As with individuals,
there was much variability, excepnt for the prenonderance of duration
in the first position. However, for groups of vounyg males with high
aggression indices the number of feeding incidents was in first
position. Generally, the smaller the cluster, the greater was the
predictability. The notable exception was the family group of
Tippecanoe, Tyler, and Tahini, all of whom were experienced

panhandlers.

Discussion
Influences of environmental narameters in the selection of
behavioral resnonses of the same or related species have been studied

by many researchers (e.g., marmots, Barash 1977; primates, Crook



Table 16. Rankings of setting variables and level of predictability for clusters of bears as
indicated by JAN III.

Setting Variables

Temper- No. of Feeding

Cluster No. Date Time Duration Distance ature Weather Visitors Incidents Rz
1 2 b) 1 3 6 3 7 4 .182
2 2 8 1 3 4 7 6 5 L4690
3 5 3 1 8 7 6 2 4 .595
4 2 7 1 6 3 8 4 5 .786
5 7 4 5 3 2 8 6 1 .840
6 3 6 1 2 7 3 5 4 .107
7 7 2 1 5 6 4 3 8 472
8 5 8 4 7 3 2 6 1 .570
9 2 8 1 7 5 4 6 3 .079
10 4 6 1 5 8 3 2 7 134
11 6 5 1 8 3 4 2 7 .130
12 4 6 1 5 8 7 2 3 .227
13 3 6 1 5 7 8 2 4 L2006
14 7 6 1 8 3 4 5 2 .236
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and Gartlan 1944, Fisenberc et al. 1972: mountain sheepn, Ceist 1971;
antelones, Jarman 1974: blackbirds, Orians 17A1: sandnipers, Titelka
et al. 1974)., Therefore, the use of settinr facteors in an assessment
of stratecias of panhandling bears seems justified. Individuals do
not develop in a void, and their behavior is constantly being
influenced by their surroundings--whether animate or inanimate,
Likewise the behavioral variable that provides the most information
about the composite motivational state of the bear toward its
interactions with humans is the level cof aggression. Hence it was
used in this analysis as the bear's ''rating'" of the situation. Use
of the term 'strategy' does not necessarily impute conscious thought
processes or teleological motives; it simplvy refers to various
natterns that have evolved.

The close similarity in strategies of family groups substantiated
the importance of education of offspring. As in many K-selected
species where parental investment is quite large, the mother's
responsibility extends beyond initial caring of the altricial voung;
she must teach them how to survive. Just as many carnivores apparently
teach their young to hunt and kill (Carr 1962, Eaton 1974, Kruuk and
Turner 1967, Schaller 1967, Schenkel 1966), some female black bears
apparently show their cubs how to panhandle (Figure 15). Indeed
this atynical behavior appears to be incorporated into the entire
educational process and is a principal mode for perpetuation of the
panhandling habit (Tate Eagar and Pelton 1979). The transference
of panhandling from one bear to another can be considered a form of

cultural transmission, reminiscent of the familiar account of



(&4
F

<
axnyd
"G
ITNpy
ik
T 97
o13ur
10y Sutonp
SUND a9
1 oq
[puBgUEd
pRH R Y gbl
£y )

e
!




50

npotato-washing behavior which soread throuzh a troos of macaques

=

(Clacaca fuscata) (Rawai 1985, 'lainardi 19°0). loreover, the concent

~oes further than the mere exnioitation of a new food resource to the
adontion of nmarticular behaviors for deinz so. One family unit,
Tiopecanoe and her offspring Tahini and Tyler (who were from different
litters), all used a very distinctive begging posture that was not
observed in other animals (Fisure 16). Tippecanoe was the first to
utilize it, and later her offspring followed. This penchant for
panhandling, once ingrained, is difficult to dissuade, even in bears
who acquire the habit as adults. For those who grow up interacting
with neople, panhandlinz can become an intezral part of their lives.
Discounting family units members of the same sex tended to
cluster together, with females being more closely aligned than males.
Such was not surprising because of the sex-age distribution of the
panhandling population and the social structure of the species.
The older females were more experienced at panhandling, more adaptive
and labile in their behaviors, and more secure because they were
operating within an established home range. Males were generally
yvoung bears, some of whom had just left the family unit and were
dispersing. The emigration of young animals has been documented
for many species. Reduction in inbreeding and competition among
kin make it a successful strategy for increasing inclusive fitness.
Rogers (1977) found that yearling male bears often establish a
temporary home range near their mothers, possibly including a
portion of her own. However, they engage in extensive wanderings

until they eventually find a permanent home range at three to four
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vears of ave. The lack of a permanent home range undoubtedly affects
their hehavior. These areas not onlvy provide resources and nrotection
(Alcock 1975:3Nn7) but also serve a psvchic function (Beeman and Pelton
1976, Griffo 19A1). This is supnorted bv the fact that translocated
bears frequentlvy travel great distances to return to their original
home ranges even though their physical needs could be provided

equally well or better in other areas (Beeman and Pelton 1976,
Erickson 1964, ¥Harger 1947, Sauer et al. 1969, Tate Eagar and Pelton
1979, Wasem 1968). Without the benefits of a home range, these
animals are certainly more vulnerable. Jonkel and Cowan (1971)
reported increased mortality of voung bears after dissolution of

the familv unit, and Rogers (1977) attributed the death of most
vearlings in his study to starvation.

Whether threat of predation by adult males is a substantial
factor in population control of black bears is subject of debate
(Stringham 1981). Instances of conspecific predation have been
documented for lions (Schaller 1972) and langurs (Presbvtis
entellus) (Eisenberg et al. 1972, Munhot 1971) and have been
reported in captive (Baker 1904) and trapped black bears (Black
1958, Erickson 1957, Jonkel and Cowan 1971). Even if threat of
death is a negligible factor, resident males do--either actively
or nassively--discourage transient males from settling within their
domain (Rogers 1977). The combination of these factors likely
contributes to the more aggressive nature of young panhandling males.

The older female bears, who are generallvy more experienced at
panhandling, tend to evaluate situations before reacting. Their

behavior is less predictable from a human perspective although
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" Youno males

thev tend to follow more closelv alicned ''nolicies.
are more predictahle, beinn likelv to react azoressively tn a
variety of situations,

The anomalous qrouning of Patchouli, an adult famale, and
Yuri Van Gogh, an adult male, was possibly related to the ''roles"
they assumed. 3Both panhandled frequently with other bears--
Patchouli with Adelaide and Yuri Van Goch with Rousseau. In these
panhandling partnerships, one bear seemed to adopt a 'hawk' strategy
while the other tended to be a "dove' (Maynard Smith 1974, Maynard
Smith and Price 1973). Patchouli and Yuri Van Gogh were both hawks,
having much higher azgression indices. This pattern was also displayed
in a sibling nair, Sydnev and Melbourne; however, elbourne was not
included in this analysis because no ageressive acts were recorded
for him. Slater (1981) proposed that differences in behavior may
occur because selection favors the adoption of different strategies
by different individuals. Variation may exist because a particular
behavior makes little difference from the perspective of selection

or because the best strategy cannot be determined in an

unpredictable environment. As was discussed earlier, some bears

are simply more aggressive than others. If Patchouli and Yuri Van
Gogh had greater predispositions toward aggressive behavior, their
partners would also benefit from the subsequent increased distance
between the crowd of visitors and the bears which usually followed

ursid aggression.



CHAPTER IX

FIELD NOTES: TOCUS ON INTERACTIONS

Field notes were used to maintain a continuous record of the
behaviors of both bears and people. Various non-sequential analyses
allowed the commarisons of sessions as a whole. These assessments
were based upon frequency of interactional behaviors of visitors,
the number of aggressive acts as well as the level of aggression for
bears, and duration of the panhandling session. Sequential analysis
of segments of the field notes provided a more detailed view of the
behaviors of both snecies immediatelv preceding and following agfressive
acts. By utilizing both types of analvsis it was possible to consider
in a general wav all that happened during the session and to focus

in detail on instances of aggression.

Analyses

Non-sequential. For each panhandling session, tabulations

were made of frequency of occurrence of the following activities by
visitors: toss feeding, handfeeding, photographing, photographing

while kneeling, petting, harassing, high noise level, and the sum

of all visitor acts. The total number of visitor acts was divided

by the duration of the session to obtain an interactional index
corrected for time. The number of aggressive acts performed by bears
and the level of aggression were recorded. In addition an aggression
unit corrected for time was computed by dividing the level of aggression

by the duration. For comparison of sessions by duration, theyv were
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divided into 1f-minute intarvals based on total len~th (e.:x.,
Catecorv I--1-179 minutes, Catesorv I1--11-20 minutes, . . .
Caterorv VII--over AN minutes).

Discriminant function analvsis was used to comnare sessions
with and without aggression. Variables included were: sex and age
of the bear, time of dayvy, duration of session, distance from cover,
temperature, weather conditions, number of visitors, number of
feeding incidents, total visitor acts, and frequencies of all
visitor acts delineated above. A stepwise method based on Wilks'
lambda was utilized, and prior probabilities were assumed to be
equal., TIn this stenwise analysis, indenendent varichbles are selected
for entry on the basis of their discriminating power in conjunction
with those alreadv selected: therefore, the sequence in which
variables are entered is not necessarily the same as their relative
importance as discriminators. The relative contribution of the
variables is represented bv their standardized canonical discriminant
function coefficients, the sign of which indicates whether that
variabhle is making a positive or negative contribution. Univariate
F-ratios based on a one-way analysis of variance test for equality
of groun means on a single discriminating variable were also

calculated.

Sequential. Examination of the patterns of behavior utilized
the combined principles of lag sequential analysis (Bakeman 1978)
and the pre-vost~state-histogram (PPSH) (Douglas and Tweed 1979).
The aggressive act served as the criterion, and 10 behaviors occurring

prior to and subsequent to this criterion were recorded. Only the
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order of behaviors was considered and not their duration:; no event
could immediatelv nrecede itself. The hehaviors recorded at each
"event slot' {or "la=') could he those exhibited bv either bears or
visitors since the aim was to determine whether there were narticular
patterns of behavior for either species before and after ursid
aggression. The total frequency of behavioral events was then

calculated for each of the 20 lags.

Results

Continuous field notes were recorded for 67 panhandling sessions,
of which 38 (56.7%) contained at least 1 ageressive act. The total
number of interactional behaviors by visitors was 1,332; most of these
(69.77%) were recorded in sessions containing agonistic behavior
(Table 17). Toss feeding was the most likely of all visitor acts
to occur, accounting for 56.7% of the total. Examination of the
percentage of occurrence of different human behaviors in aggressive
sessions revealed that harassing (86.2%), handfeeding (84.37), and
vetting (70.6%) ranked highest. Furthermore, all five instances
of petting recorded in the non-aggressive category occurred in the
same session and were directed toward Melbourne, a yearling male for
whom no aggression was recorded during the entire study. All human
behaviors except high noise level occurred more frequently in
aggressive sessions. Analysis of frequencies of visitor acts
observed versus those expected (probabilities being based on total
time of aggressive versus non-aggressive sessions) showed that some
behaviors deviated significantly (G-test, G=45.53%8, df=6, P«0.001).

Those showing the greatest discrepancy in expected versus observed



Table 17. Frequency tabulations of visitor acts in panhandling sessions with and without aggression,
GSMNP, 1977.

Frequency in Frequency in
Total Percentage Aggressive Hon-aggressive
Frequency of Total Sessions (%) Scssions (%)
Visitor Acts N=1,332 Visitor Acts N=928 A=404
Toss feeding 755 56.7 513 (67.9) 242 (32.1)
Photographing 183 13.7 114 (62.3) 69 (37.7)
Handfeeding 134 10.1 113 (84.3)2 21 (15.7)
Photograph kneeling 113 8.4 75 (66.4) 38 (33.6)
Harassing 109 8.2 9% (86.2)3 15 (13.8)
High noise level 21 1.6 7 (33.3) 14 (66.7)"
Petting 17 1.3 12 (70.6) 5 (29.4)

ap¢n.nN1, based on Tnteraction G-test.

hP(ﬂ.ﬂﬂ5, hased on Interaction G-test.

LS



88
were handfeeding, harassing (hizher in azcressive sessions), and

hish noise ltavel {lower in aroressive ssssicns).

Surational analvsis,

nanhandling sessions showed a zeneral trend of increase in the
mean number of total visitor acts as well as in the individual
categories (Table 18). The durational category which most often
differed from this trend was that of 51-60 minutes. However, if
these activities occurred at a regular rate, increases in the
means would be exnected simplv because the sessions lasted longer.
To correct for this, all mean values for visitor activities were
converted te indices (Visitor Interaction Tndex) bv dividing these
means bv the mean lensth of the sessions in each durational category.
The results of this transformation showed much variation in human
behavior (Table 19). However, with the exception of Category VI
(51-60 minutes), there was a steady increase in the percentage of
nanhandling sessions containing ursid aggression: I--22.27, I1--

47.47%, 111--57.1%, 1IV--71.,47, V-=-80.0%, VI--70.0%, VII--100.0%,

Discriminant analvsis. Overall classification success was

76.1%; 7 of 30 (23.3%) non-aggressive sessions were misclassified
and 9 of 37 (24.37%) aggressive sessions (Figure 17). The group
centroid for non-aggressive sessions was -0.87 and for aggressive
sessions was 0.71. All exceot one of the improperlv classified
sessions were recorded along the roadside and involved members of
two family e¢rouns, all of whom were freguent panhandlers. Phoenix,

an adult female, accounted for half of them. One session from



Table 18. Mean number of visitor acts for each of the seven durational categories of panhandling
sessions, GSMUP, 1977.

Means of Visitor Acts
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Category o i g - o b b ¢ = 5o
(min) & & & % = & & I o 2
I (1-10) 2.4 0.1 1.1 0.2 - - 0.1 4.0
ITI (11-20) 6.3 0.6 2.2 1.7 0.1 0.5 0.2 11.6
III (21-30) 8.9 1.5 2.3 1.9 0.5 1.1 0.5 16.7
IV (31-40) 13.4 4.6 6.9 2.7 - 1.9 0.1 29.6
V (41-50) 20.4 9.0 2.6 3.2 - 1.6 0.4 40.5
VI (51-60) 17.9 0.5 2.4 - 0.6 5.4 0.6 27.1
VII (3> 60) 37.7 6.0 5.0 5.7 1.7 2.7 0.3 59.0
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Table 19. Visitor interaction indices for each of the seven durational categories of panhandling
sessions, GSMNP, 1977.

Visitor Interaction Indices?
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Durational s 2 2 L ol o - S
Category i B o - o o ¢ = & o
(min) @ @ @ R & & L 3 o
I (1-10) 0.34 0.02 0.15 0.03 - - 0.02 0.55
IT (11-20) 0.41 0.04 0.14 0.11 0.02 0.03 0.01 0.75
III (21-30) 0.33 0.06 0.09 0.07 0.02 0.04 0.02 0.62
IV (31-40) 0.38 0.13 0.19 0.08 - 0.05 0.00 0.383
v (41-50) 0.48 0.21 0.06 0.07 - 0.04 0.01 0.95
VI (51-60) 0.30 0.01 0.04 - 0.01 0.09 0.01 0.46
VII (> 60) 0.46 0.07 0.06 0.07 0.02 0.03 0.00 0.72

45ee text for explanation of computation.
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Figure 17. Territorial map of individual cases in discriminant analysis of aggressive and
non-aggressive sessions, GSMNP, 1977,
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Chimnevs Picnic Area was misclassified and was the onlv session
recorded for that hear,

Comnarisons of means shoved hirheor values in as-ressive sa2ssions
for all varianles excent hich noise level (Tahle 29). Results of the
stepwise variable selection, hased on minimizing Wilks' lambda,
are presented in Table 21. The equivalent F-ratios and significance
levels between groups are also included. The first variable to be
entered was duration, and the greatest significance level was attained
after Step 4. Thereafter the decreases in Wilks' lambda became less,
the final value being 0.61. After all variables were entered, however,
the siznificance level was still less than 0.05. Univariate F-ratios,

their significance levels, and the standardized canonical discriminant

function coefficients are presented in Table 22. The eigenvalue for

2 for testing its significance

the discriminant function was 0.637; the X
was 27.86 (df=17, p«0.n5). Based on F-ratios and standardized

canonical discriminant function coefficients, the variables best at
discriminating between aggressive and non-aggressive sessions were

duration, total visitor acts, number of visitors, feeding incidents,

toss feeding, handfeeding, and harassing.

Sequential analysis. Ninety-four aggressive acts were recorded

in the field notes and subjected to sequential analysis to ascertain
whether distinct patterns existed in human-bear interactions.
Compilation of frequencies of all behavioral acts was used to
determine those which showed the greatest change when comparisons

were made of the 10 precedent (P) and subsequent (S) behaviors
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Table 20. Comparisons of means and standard deviations of variables
in field note analysis for panhandling sessions with and
without aggression, GS'LiP, 1977.

don-ageressive Sessions Accressive Sessions

Variable Mean S.D. Mean S.D.
Duration 22.4 15.3 36.6 22.0
Distance 10.8 5.5 11.2 8.2
Temperature 24.0 3.7 25.1 3.9
Number of visitors 17.1 10.1 22.6 12.2
Feeding incidents 3.5 4.0 7.2 8.1
Total visitor acts 13.5 13.5 25.3 24.7
Toss feeding 8.1 9.3 13.9 15.4
Handfeeding 0.7 2.0 3.1 5.8
Photographing 2.3 4.0 3.1 5.8
Photograph kneeling 1.3 2.2 2.0 3.4
Pettinn 0.2 0.9 7.3 0.2
llarassing 0.5 1.0 2.5 4.5

High noise level 0.5 1.3 3.2 0.5




Table 21. Stepwise variable analysis for discriminating hetween aggressive and non-aggressive
panhandling sessions, GSMNP, 1977.

Wilks' Equivalent Significance
Step Variable Entered Lambda F-Value (d.f.) Between Groups

1 Duration 0.388 8.93 (1,65) 004

2 Number of visitors 0.82 6.88 (2,64) L0022

3 High noise level 0.78 5.82 (3,63) L0ul

4 llarassing 0.75 5.14 (4,62) 001

5 Age 0.73 4.42 (5,61) L0022

6 Sex 0.72 3.89 (6,60) .002

7 llandfeeding 0.70 3.54 (7,59) 003

8 Toss feeding 0.69 3.30 (8,58 004

9 Distance 0.67 3.05 (9,57) L 005
10 Weather 0.67 2.78(10,56) LO07
11 Petting 0.66 2.53(11,55) .01

12 Temperature 0.65 2.39(12,54) L

13 Time 0.63 2.39(13,53) .01

14 Photographing 0.63 2.19(14,52) .02

15 Total visitor acts 0.62 2.07(15,51) .3

16 Photograph kneeling 0.601 1.93(16,50) .03

17 Feeding incidents 0.61 1.83(17,49) .05




Table 22. Standardized canonical discriminant function coefficients and F-ratios of individual

variables in discriminant analysis of panhandling sessions, GSiNP,

1977.

Standardized Discriminant

Level of

Variable Function Coefficient F-Ratio Significance
Sex -0.49 0.07 786
Age -0.85 1.57 .215
Time -0.41 0.02 .384
Duration 0.61 8.98 L0048
Distance 0.14 0.06 L5801
Temperature 0.56 1.24 270
Weather 0.61 0.06 312
Number of visitors 0.34 3.87 L0538
Feeding incidents 0.19 5.41 L0238
Total visitor acts -5.79 5.55 L0228
Toss feeding 3.20 3.29 L0747
lland feeding 1.81 4.53 L0379
Photographing 1.25 0.67 417
Photograph kneeling 0.63 0.95 L334
Petting -0.16 0.53 LL65
Harassing 1.68 5.82 L0192
ligh noise level -0.08 1.50 .224

apen .10,
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(Tables 35 and 36, Anpendix B). All visitor actions were examined
individually and collectively for their position relative to
nerformance of ursid accression. Results were tabulated for
different tvnes of aconistic behavior as well as for all forms
combined.

The most obvious pattern to emerge was the disparity between
frequencies of all visitor acts prior to and subsequent to aggression
(Figures 18-24). There was, in fact, a temporary subsiding of
interactional behaviors for hoth species. Bears were more likely to
approach peorle prior to aggression and afterward were likely to
retreat: human activities tended to increase asain in the later S lags,
but they did not reach the peaks recorded preceding aggression. Of
all visitor actions, feeding showed less change in total frequency
between P and S events. Conversely, petting occurred 10 times before
aggression but was never recorded in the S lags.

Closer examination of individual types of aggression revealed
events peculiar to them, Visitor interactions tended to be more
evenly divided for the blow vocalization (Figure 20). However,
the frequency of harassing was higher in the P lags for this type
of aggression than for any of the others. The change in frequency
of all visitor acts showed a marked decrease after charges (P=57,
S$=30) (Figure 19). When all aggressive behaviors involving the
bite-snap (either singly or as a part of a combination) were summed,
there were nine visitor acts before compared to only three afterward,
none of which occurred vrior to the S-5 lag (Figures 23 and 24).
Aggressive acts of higher intensity tended to show greater differences

in the mean number of visitor acts in the P and S categories.
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Figure 19.

Figure 20.

Frequencies of total visitor acts in precedent and
subsequent lags for the charge, GSMIP, 1977.

Frequencies of total visitor acts in precedent and
subsequent lags for the blow vocalization, GSIIP,
1977.
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Figure 23.

Figure 24,

Frequencies of total visitor acts in precedent and
subsequent lags for the bite-snap, GSITIP, 1977.

Frequencies of total visitor acts in precedent and
subsequent lags for the combinations of different
aggressive acts, GSMiP, 1977.
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Niscussion

Txamination of the interactions of humans and Teare as iandicated

b both sequential and non-secuencial analvses o
summarized in a few salient points.

1) The behaviors of visitors appear to occur at a fairly
random rate throughout the course of a panhandling session, regardless
of its duration.

2) As panhandling sessions increase in duration, the percentage
of those containing ursid aggression increases.

3) Human behaviors performed in close proximity to bears are
more likelv to result in agzressive actions.

4) There is an increase in overall frequency of human behaviors
prior to ursid aggression and temporary subsiding of interactional
behaviors for both species subsequent to the aggressive act.

5) Most panhandling sessions were properly classified into
aggressive and non-aggeressive categories, indicating that there were
discernible differences in the two.

Turnover in visitors during panhandling sessions was undoubtedly
a factor in the random rate of their interactional behaviors. While
there was variation in their length of stay, most remained only a
few minutes. WNew arrivals usually exhibited the same types of
behavior as their predecessors, but the frequencies of the acts
varied as did the size of the crowd. Moreover, there were differences
in frequencies of human behaviors in aggressive and non-aggressive
sessions. Handfeeding and harassing were higher than expected in
those containing aggression. The fact that high noise level was

more common to non-aggressive sessions suggested that bears were
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more likelv to retreat (ceasine the interaction) rather than behaving
azrressivelv.

The relativaly hich classification success obtained from the
discriminant analysis sufsested that there were tangible and
measurable differences in aggressive and non-aggressive sessions.
Closer examination of the misclassified sessions revealed
extenuating circumstances that may have influenced the outcome of
some of them. The session in Chimneys Picnic Area involved a young
female whose behavior indicated that she was unaccustomed to
interacting with people. This was, in fact, the only session recorded
on her. When she was surrounded by a crowd of visitors, she reacted
agoressively. As mentioned earlier, all other misclassified sessions
involved two family groups. Two of the sessions contained only
intraspecific aggression between Tippecanoe and her subadult daughter
Tahini. One misclassified non-aggressive session was for Tyler during
his first summer; no agsressive acts were recorded for him as a cub.
Another non-aggressive session occurred when it was raining and most
visitors remained in their cars, thereby not intruding into the bear's
individual space. A third lasted only seven minutes; while the
frequency of visitor acts and other setting variables might have
been more closely aligned with agpressive sessions, this one was
very brief and the threshold for aggression was not reached.

Three sessions involved either no or very little feeding. Aggression
in these sessions could possibly be explained by the discrepancy
between observed and expected situations. Additionally, several
authors have related increased aggression to scarcity of food (e.g.,

in brown bears, Egbert and Stokes 1976; in various canids and felids,



{leiman and FEisenbero 1973: and in the African lion, Schaller 1272).
Peactions of hears to diffarant pantandling sitoacions were most
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“onatheless, the setting factors and frecuencies of visitor acts
provided a fairly reliable measure for distinguishing between
aggressive and non-aggressive sessions.

The effects of duration of the session and invasion of
individual distance upon the behaviors of bears were evident in
analvses of previous data sets. However, they warrant further
elaboration here. The longer the session lasted, the more numerous
were instances of intrusion into the bear's space. This in
conjunction with the satiation factor altered the weizhts of the
anproach-avoidance vectors, lowering the threshold for aggression.
McBride (1971) stated that aggression is the most common behavior
for controlling space, and Leyhausen (1971) related space to a
status svmbol. !le said that the size of the area around animals
which they can keep free of intruders as well as how far they dare
penetrate into the sphere of others is indicative of the social
status of individuals (Figure 25). Herrero (unpublished manuscript),
in his observations of bears at garbage dumps in Canadian national
parks, reported that although these animals were tolerant of each
other's presence, individual distance among aggregcations of bears
was of great importance and that invasions resulted in aggression.

Sequential analysis of field notes illustrated the importance
of distance relationships, the level of human interactional behaviors,

and the differences in intensity of various aggressive acts. The



"A19s0710 003 ponowo

adde ona go3vsia Jurqiese Iaypueiued arew

Junog  c¢zy wians

394

o

.




108

number of human behaviors increased just prior to ursid aggression
and then dropped substantiallv afterward as bears retreated. The
differences in interactive behaviors were more pronounced in acts

of higher intensity, suggesting that people perceived differences

in meaning and function in types of aggression. Similarly, the fact
that the level of aggression showed higher correlations with visitor
actions and greater predictability in the regression analyses than
did the mere number of aggressive acts (Table 14, p. 66) indicated
that bears distinguished a hierarchy in their aggressive acts.

The subsiding of interactions and the retreat of bears following
aggression corresmonded to what was reported by Herrero (unpublished
manuscript)., It was also consistent with theories of aggressive
behavior (Barash 1977:209-246, Ewer 1968:154-185, Geist 1974, Hinde
1981, Maynard Smith and Price 1573, Moynihan 1955). Performance of
such acts has inherent risks. While animals may benefit by reclaiming
individual space and causing a cessation of human behaviors which
are inappropriate, they also risk injury and/or retaliation. By
retreating, bears are also providing themselves with a more readily
available escape route should they need it. The pattern of retreat
has been reported in conspecific agonistic interactions for many
species, including black bears (Henry and Herrero 1974, Herrero
unpublished manuscript, Jordan 1979) and brown bears (Egbert and
Stokes 1976).

Examination of particular human behaviors showed that toss
feeding was almost as likely to occur after an aggressive act as

before (P=40, S=36) (Tables 35 and 36, Appendix B). However, this
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was somewhat misleading. Precedent toss feeding usually involved
leading the bear closer. Conversely, after ursid aggression, people
often tossed the remaining food in a different direction as if to
redirect the bear's attention. Petting, which connotes the greatest
intrusion into individual space, never occurred in the 10 event lags
after an aggressive act.” Bears responded with high-intensity
aggression and were apparently effective in communicating their
message.

By considering the distribution of visitor acts surrounding
aggressive acts, it was evident that aggressive behavior affected
the probability of some human behaviors and, hence, the nature of
the interaction. Since these displays were effective in accomplishing
the desire results, their value as signals was reinforced and the
likelihood of their continued use in similar situations was increased.
Burghardt (1970), in his review of the problems surrounding the

"communication,” concluded that the central criterion

concept of
is intent and that there must be an advantage (either real or
perceived) to the signaler in getting the message across. Certainly

the aggressive displays used by panhandling black bears in their

interactions with humans were a form of interspecific communication.



CHAPTER X

FILM ANALYSIS: AGGRESSION IN DETAIL

Frame analysis of cine films was utilized to develop profiles
of the behavioral topography of different types of aggression.
Positions of the head, body, ears, and mouth were recorded at
different, specified stages in the course of an aggressive act.
These profiles were then examined to determine the amount of

variability that existed.

Analysis

Forty-three aggressive acts were recorded on cine film and
subjected to analysis. During the course of the aggressive act,
footage was analvzed frame-by-frame, and the following data recorded:

1) movement--approaching person/crowd, stationary, or retreating;

2) body position--bipedal, quadripedal, or forepaw raised;

3) head position--in the same plane as the body, raised, or
lowered;

4) ear position--frontal (pinnas erect on head and facing
forward), lateral (pinnas facing lateral position, halfway between
being erect and flat on the neck), or flattened (pinnas flattened
on the neck, disappearing from view);

5) mouth position--open, closed, or occurrence of bite-snap;

6) piloerection--presence or absence.

Frequency tabulations were made of the positions of head, ears,
and mouth at different stages of the performance of the aggressive

act: 1) at the initiation of the approach, 2) at the initial
110
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resumption.of a stationary position, 3) during the aggressive act
proper (i.e., at the time of the swat or bite-snap), and 4) at the
initiation of the retreat. Yot all stages were present for all
tvpes of aggressive behavior; therefore, calculations were made
only for those which were applicable. From these data, probabilities
of different postures were calculated for each type of act and for
all combined. In addition, the mean duration of each act was
calculated.

To assess the variability of types of aggression, coefficients
of variation were computed for those elements which showed the
createst probability of association with aggression. These were
based on the duration of head lowered, ears flattened, aggressive
act proper, and time from initiation of approach to resumption of
stationarity or retreat. Duration was measured in number of frames.
Again only pertinent categories were used in the calculations. The
coefficient of variation is the standard deviation expressed as a
percentage of the mean (Bekoff 1977, Colgan 1978):

CV = S.D. X 100 + X.

The conditions under which filming took place occasionally
precluded recording the entire sequence; however, those segments
filmed were included in analyses not requiring the act in totality.
While earlier studies (Henry and Herrero 1974, Pruitt 1974) have
differentiated more positions of the ears and facial expressions,
these more subtle gradations could not be seen with consistent

reliability here and were not included.
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Results

The 43 aggressive acts used in film gnalvsis involved 8 bears
and 5 different catecories of agsression (Table 23). The mean
duration of all aggressive acts is presented in Table 24; the
average for all combined was 2.3 seconds, attesting to how rapidly
they were performed.

Tabulations of the positions of head, ears, and mouth were
converted into probabilities for each aggressive category and for
all combined (Figure 26; Table 37, Appendix B). In considering
aggression overall, at the initiation of the approach, the head
was likelv to be lowered, the ears flattened, and the mouth closed.
At the resumption of stationarity, the head was likely to be in the
same plane as the body, the ears were somewhat more likely to be in
a lateral position than flattened (though never in a frontal position),
and the mouth was closed. At the initiation of retreat, the head
was held in the same plane, the ears flattened, and the mouth closed.
During the actual swat, the ears were more likely to be flattened
than at any other time throughout the sequence of that act. This
was even more pronounced during the bite-snap, occurring in 100%
of the observations. The position of the head during the bite-snap
was dependent upon the area of orientation for that act; probabilities
were equally divided between lowered and raised for the combination
of charge and bite-snap and higher for the raised position in bite-snap
alone. The phase which exhibited the most variation was initiation
of retreat.

The coefficients of variability were quite high for all the

parameters investigated (Table 25). The computation of this statistic



Table 23, Number of aggressive acts subjected to film analysis by individual bear and type of
aggressive behavior.

Types of Aggressive Acts

Charge-
Quadripedal Quadripedal Charge-
Bear Code Name Charge swat swat Bite-snap Bite~snap Total
Yuri Van Gogh 1 1 1 1 2 6
Jeremiah 7 4 - - - 11
Adelaide 1 - - - 1 2
Patchouli 2 - 1 - - 3
Sydney 2 6 3 - - 11
Tyler 3 - - - - 3
Tippecanoe 3 2 1 - - 6
Tahini - - - 1 - 1
Total 19 13 6 2 3 43

€11
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Table 24. Mean duration of different aggressive acts by panhandling
black bears, GSIINP, 1977-1973.

Duration
Number
Type of Aggression of Frames Seconds
Charge 50.9 2.8
Charge plus Quadripedal swat 30.7 1.7
Quadripedal swat 30.0 1.7
Charge plus Bite-snap 58.0 3.2

Bite-snap 38.0 2.1
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Figure 26. Postural probabilities of body positions at different
stages of aggressive acts.

Probability categories are as follows:

| - 207,
- 21 - 40%,
- 61 - 80%,
. 81 -100%.
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Table 25. Coefficients of variability for the duration of selected postures and movements of
panhandling black bears during aggressive acts, GSMNP, 1977-1978.

Types of Aggressive Acts

Charge~-
Charge- Bite-snap
Quadripedal Quadripedal and
Element of Behavior Charge swat swat Bite-snap
Duration (from approach to
stationarity or retreat) 55.10 69.29 - -
Ears flattened 58.83 79.59 43.73 32.54
Head lowered 66.21 67.53 55.53 58.43
- 36.75 31.69 53.82

Aggressive act proper

811
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was based on the duration of the elements and not on their presence.
While the probabilities of occurrence of some postures were quite
hich (Fioure 26), the length of time the pcsitions or movements

were maintained exhibited much variation. The aggressive act proper
of the quadripedal swat (either alone or in combination with a charge)
and the flattening of the ears during the bite-snap were the least
variable. Though the categories of aggressive acts on individual
bears were too sparse to provide valid results, coefficients of
variability were calculated for some individuals where specific

acts were higher (e.g., charge for Jeremiah and charge-swat for
Sydney) (Table 29). Variability remained high even in these
calculations, suggesting that the duration of components of aggression
were not stereotyped in individual bears.

While not the principal focus, piloerection and intraspecific
aggression should be mentioned. Piloerection was occasionally observed
during human-bear interactions and filmed on four occasions. It was
recorded on three different bears (Sydnev, Jeremiah, and Patchouli)
during the performance of the charge, quadripedal swat, and their
combination. Four instances of intraspecific aggression, all of
which were charges, were also recorded. They followed the same general
pattern as when directed toward humans. The mean duration of intraspecific
charges was 51.0, compared to 50.9 for interspecific ones. During
the charge the head was lowered in all instances, and the ears were
flattened in three of four cases. The mouth was closed in one
intraspecific charge, open in two, and not visible in one. These

mouth positions were maintained throughout the aggressive act.
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At the resumption of stationarityv, the head was raised in three of
four cases, and the ears were lateral in all four. Considering the
variation exhibited in interspecific aggression, there were no

detectable differences in duration or body positions.

Discussion

Situations which simultaneously evoke attacking and fleeing
have been of particular interest to ethologists. The behaviors
resulting from these conflicting tendencies often take the form of
highlv ritualized and much-studied displavs (Andrew 1956, Archer 1976,
Baerends 1975, Rastock et al. 1953, Darwin 1872, Hinde 1981, Huxley
1914, Rasa 1976, Smith 1977, Tinbergen 1952). Various functions
have been attributed to these behaviors. They were summarized by
Tinbergen (1952) as threat and intimidation, stimulating and attracting
the opposite sex, strengthening the pair bond, keeping the partner
on the nest, and serving as diversions. However, the common element
of all functions is that displays serve as social releasers, stimuli to
which others react; thus they have become a primary element of
communication in many species.

The specific function of threat displays is to produce an
appropriate response in the recipient, i.e., deter the opponent
(Ewer 1968:154). Three basic principles are involved in accomplishing
this end: 1) displaying the weapons used in attack, 2) displaying
maximal apparent size, and 3) sudden changes in the sensory input
received (Ewer 1973, Levhausen 1967). The first often entails
opening the mouth and/or baring the teeth. Piloerection and turning

broadside are commonly used to make the animal appear larger, the
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epitome of this being exhibited in the "Halloween cat" posture.

The third mode is avidenced in accompanving vocalizations or dramatic
changzes in contour of the visual imagze such as laving back the ears.
While threat displays are considered "'ritualized" (Huxley 1923),
scientists have recently begun to study the variability which exists
therein, both intra- and inter-individually.

When compared with the felids and canids, the agonistic displays
of black bears are considered less spectacular and less understood
(Herrero unpublished manuscript, Pruitt 1974). Perhaps this is
because bears have been less studied in this respect and we have
been less adept at 'breaking' their communication code. Bears do
use body postures, facial expressions, and body movements as social
signals (Burghardt and Burghardt 1972, Henry and Herrero 1974, Jordan
1976, Pruitt and Burghardt 1977). Indeed many of the elements of
threat display reported for other carnivores are utilized by bears:
piloerection, raised forepaw, stamping forepaw, flattened ears,
lowered head, blowing, charging, and accompanying vocalizations.

While the probabilities of different body postures were such
as to allow the development of profiles of different aggressive acts
in panhandling bears, the variability with which they were performed
was quite high. This was not unexpected since the situations within
which they occurred and their precipitating factors were also quite
variable. Bekoff (1977) reported great variability in the components

of agonistic behavior and social play in coyotes (Canis latrans).

He stated that the context appears to be an important factor in

determining the form of a particular act. Indeed studies using
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coefficients of variation have produced a great range in the values
of this statistic for a mvriad of behaviors in manv species (Goldeneve

duck, Bucephala clan¢ula, Dane and van der Xlott 1964, Dane et al.

1959: domestic chicks, Dawkins and Dawkins 1973; black-~throated

sparrow, Melospyva melodia, Heckenlively 1970; fiddler crabs, Uca

spp., Salmon 1967, Salmon and Atsaides 1968; Anolis aeneus, Stamps

and Barlow 1973: sage grouse, Centrocercus uropasianus, Wiley 1973).

Display behaviors which were seemingly quite stereotyped have, upon
closer examination, been different in their manifestation.

However, Schleidt {1982) proposed that even complex behavior
patterns can be characterized by a few salient feature variables
which are sufficient to represent the entire pattern. lle analyzed
204 feature variables of the "wet-my-lips' call of the male

migratory quail (Coturnix coturnix coturnix L.) and found that the

most stereotyped features (CV40.0l15) were those constituting the
rhythm of the call. It is certainly possible that there may be
stereotyped features within the aggressive acts of bears. . However,
the conditions within which filming occurred in this study allowed
calculations of variability only on the more generalized components
of aggressive acts.

Statistical tests should not, however, be allowed to distort
the fact that there are recognizable, species-typical threat displays
and that some elements of these signals may appear cross—-specifically.
Jordan (1976) reported that threat behavior in black bears occurs in
a stereotyped manner in reliable sequences. Similarly, Herrero

(unpublished manuscript) considered agonistic behavior in black bears
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to be ritualized because the species possesses a limited set of actions
and reactions.

Lowerin2z the head and flatteniné the ears nroduces an alteration
in visual contours, which is one of the basic principles of threat
displays (Leyhausen 1967). These postures were not only characteristic
of agonistic behavior in human-bear interactions documented in this
study but were also reported in black bears by Henry and Herrero (1974)
and Pruitt (1974). TFurthermore, the occurrence of one or both of
these elements is wide-spread in carnivores. A representative list
would include: brown bear (Ezbert and Stokes 1976), cheetah (Eaton
1974), domestic cat (Felis catus) (Leyhausen 1967), golden jackal

(Canis aureus) (Golani and Keller 1975), red fox (Vulpes vulpes)

(Scott and Fuller 1965, Xleiman 1966, Fox 1974), coati (Nasua narica)

(Kaufmann 1962), and raccoon (Procyon lotor) (Barash 1974). Thus

they are quite common and likely to be of conservative origin.

Ewer (1968:157) stated that the open-mouth display--with or
without exaggerated baring of teeth--is the most elementary form
of threat because it displays the weapons frequently used in attack.
With the obvious exception of bite-snap, black bears usually exhibited
a closed mouth during aggressive behavior. The changes in dentition
resultant from a more omnivorous diet (Herrero 1972) were probably
associated with the essential absence of this display. However, a
slow opening and closing of the mouth (usually accompanied by
intermittent tongue extension) was observed frequently in panhandling
bears. It was usually seen during times when the panhandling session

was judged to be stressful to the bear and frequently preceded



agoressive acts. The same behavior was mentioned by Egbert and
Stokes (1974) as a part of an intrasnecific threat displav in brown
bears. This behavior was reminiscent of the Flehman response exhibited
by many felids and was closely akin in form (though not speed or
intensity) to jaw-popping in black bears (Henry and Herrero 1974,
Jordan 1976). Wysocki (198Q), in his review of the vomeronasal
organ, stated that there is evidence of its existence in most
mammalian species although he did not discuss bears individually.
However, there are inconsistencies in the literature regarding its
level of development in carnivores. Age appears to be an important
factor; the possibility exists that the vomeronasal organ may be
well-developed in embryonic and infant states but that the accessory
olfactory bulb becomes diffuse during development. If the vomeronasal
organ is active in bears, this response could be a behavior for
gaining sensorv input via airborne chemical molecules.

Bears have a dual weapon system--sharp, strong claws as well
as teeth. It is not unexpected that they should use paw swats in
aggressive displays. This behavior is also exhibited by lions
(Rudnai 1973), cheetahs (Eaton 1974), red foxes (Kleiman 1966),

and domestic dogs (Canis familiaris) (Scott and Fuller 1965).

The swat, besides being capable of inflicting injury and maintaining
individual distance, probably has the function of startling the
recipient. It is possible that it originated from an intention
movement of charging and was subsequently ritualized into a display.
Herrero (unpublished manuscript), Jonkel (1978), and Jordan
(1976) reported that black bears used the same aggressive reactions

to humans as to conspecifics. Numerous observations and limited
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film analvsis during this studyvy supported that statement. Research
is insufficient to determine how widelv distributed this similarity
of intra- and intersnecific resnonses is among carnivores, bhut
Faton (1974) noticed differences in the reactions of cheetahs to
humans and to conspecifics.

In summary, the elements of the aggressive repertoire of black
bears are not particularly extensive, and many of the these are also
observed in other carnivores. The lack of a large tail, which is
an integral part of the communicative system of many species, further
restricts their communicative ability. While there is much variation
in the behavioral topography of their aggressive acts, they are not
completely unpredictable as Lorenz (1953) conjectured. They are
extremely adaptable animals, quite capable of assessing situations

and responding accordingly.



CHAPTER XI

FOOD HABITS

One objective of the present studv was to ascertain the effects
of panhandling upon the normal diet of black bears. The possibility
existed that feeding unon unnatural foods was altering their dietary
regime. Scats were analvzed to determine the food habits of
panhandling black bears and to assess the importance of unnatural
foods in their diet. Two different analyses were performed. The
first, utilizing scats collected in 1977, involved categorizing the
remains to obtain a seneral picture of their dietarv habits. The
second facet entailed a comparison of weight loss between panhandler
and backcountrv scats collected in 1978. Since many unnatural foods
are highly processed, thereby leaving no identifiable remains, it
was hoped that the percentage utilization of such foods could be
determined by comparing drv weights before and after washing the

scats.

Analysis T

These scats were analvzed following the techniques of Tisch
(1961). TImmediately prior to analvsis, scats were thawed. They
were then placed on a series of sieves (U.S. Standard sizes 10,
20, and 35) and washed with a sprav of tap water. What remained
on the sieves was spread out on aluminum foil and either air dried
or placed in a drving oven. The food items were divided into five
categories: 1) fruits and berries, 2) grasses and other herbaceous

materials, 3) animal matter, 4) debris, and 5) unnatural foods.
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A reference collection of seeds was used for identification.
Presance of unnatural food, which left verv few identifiable remains,
was assessed hv indicators such as parer, aluminum foil, »nlastic
wranpine, era shells, ete. TFurthermore, larsz hird hones (i.e.,
chicken), neach pits, apple and pear seeds were classified as
unnatural foods.

Following the method of Beeman (1971), food items were placed
bv estimates into 5 volumetric categories: 1) trace, «17,
2) 1-257%, 3) 26-50%, 4) S1-75%, and 5) 76-100%. An index was
assigned to each categorv: 0, 1, 2, 3, and 4, respectively. The
following formula was then used to calculate the volume index
percent (V.I.P.):

V.I.P. = Index value for individual food item X 100.
£ of index values for all food items

Beeman (1971) summarized the reasons for not taking exact
volumetric measurements: 1) feces could not be collected in their
entiretv; 2) weather conditions and differential exposure greatly
affected the volume prior to collection; 3) other animals feeding
on scats affected the volume; 4) relative amounts of food items

in scats might not be indicative of the food originally consumed;
and 5) the time required to separate food items in scats was
impractical.

The volume index percent and frequency of occurrence of food
items were calculated for three time periods. The first was 1 June
to 30 June, a period prior to the first major holiday. The second
coincided with the peak period of visitor use, 1 July to 4 September.

The final period was from 5 September through the end of the field season.
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Analysis IT

The scats were thawed and weithed on an Ohaus trinple beam
balance (wet weight) before being placed in a drvineg oven. After
drving, thev were weizhed a second time (first drv weight) then
washed through a series of sieves (U.S. Standard sizes 10, 20, and
35). Materials remaining on the sieves were returned to the oven
for drying again. When completed, the scats were weighed a third
time (second dry weight). Comparing the first dry weight to the
second allowed the determination of the percentage of scats washed
through the sieves. Scats were then divided into the five food

categories as described in Analysis I.

Results

Analysis I. Sixty-eight scats were analyzed. Grasses and
herbaceous materials showed the highest frequency of occurrence,
being present in 93% of the scats from Period I, 98% from Period II,
and 867% from Period III (Table 26). Overall frequency was 96%.

The volume index, which was 427 overall, showed a general decline
throughout the summer: 597 for Period I, 42% for Period II, and

117 for Period III (Table 27, Figure 27). While many of the earlier
scats were virtually all grasses, there were only three in which no
grasses or other herbaceous materials were present.

The food category second in importance was fruits and berries,
with an overall frequencv of occurrence of 917 and an overall

volume index of 337 (Tables 26 and 27, Figure 27). This category

exhibited an inverse relationship to grasses, becoming more important



Table 26. Frequency of occurrence of food categories from scat analysis of panhandling black bears,
GSMNP, 1977.

Freguency of Occurrence (%)

Period I Period II Period III
1 June-30 June 1 July-4 Sept. After 4 Sept.

Food Category (N=14) (N=47) (N=7) Overall
Fruits and berries 79 94 100 91
Grasses and

herbaceous materials 93 98 86 96
Animal matter 79 79 86 79
Debris 71 57 86 63
Unnatural food 36 38 29 37

6¢1



Table 27. Volume index percent for food categories from scat analysis of panhandling black
bears, GSMNP, 1977.

Volume Index Percent

Period 1 Period II Period III
\ 1 June-30 June 1 July-4 Sept. After 4 Sept.

Food Category (N=14) (N=47) (N=7) Overall
Fruits and berries 10 35 58 33
Grasses and

herbaceous materials 59 42 11 42
Animal matter 13 9 8 10
Debris 12 9 21 11
Unnatural food 1 4 3 4

0€1
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as the season nrogressed. Seventv-nine percent of the scats from
Period T contained seeds from fruits and/or berries, 94% from
Period 1T, and 1N7% from Period III. Manv of the scats collected
late in the season were essentially all fruit and berrv seeds.

Animal matter, while having an overall volume index of only
107, was present in 797% of the scats analyzed (Tables 26 and 27,
Figure 27). Frequency of occurrence and volume index remained fairly
constant throughout the three periods. These animal foods consisted
primarily of insects but a few mammal hairs and small bones were found.

Evidence of unnatural foods was found in 377 of the scats;
however, the overall volume index was only 4%Z. This likelyv resulted
from the system of using aluminum foil, plastic, etc., as indicators.
The volume of such items was probably much less than the food itself.
Unnatural foods exhibited thei} greatest importance during Period II,
that of greatest visitor use. Data from scat analysis of backcountry
bears are summarized in Figure 28 (Beeman and Pelton 1930).
Comparisons of food habits of panhandlers and backcountry bears
based on the increasing or decreasing importance of food categories
throughout the season showed remarkable similarities (Table 28).
The only difference was recorded in the volume index percent for

animal matter, which showed a decrease for panhandlers over the

summer and an increase for backcountry bears.

Analysis II. Results of the comparisons of 10 panhandler and
10 backcountry scats are presented in Table 29. Panhandler scats
had a percentage weight loss of 24.5 and backcountry scats of 33.2.

The difference was not significant (Mann Whitney U test, U=68, py0.20).
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Table 28. Comparison of food habits of panhandlers and backcountry bears, based on increasing (+)
or decreasing (-) seasonal importance of food categories, GSMNP.

Period T to Period II Period II to Period TII
Food Category Panhandler Backcountry Panhandler Backcountry
Grasses and
herbaceous materials - - - -
Fruits and berries + + + +
Animal matter - + - +
Unnatural food + + - -

wEl
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Table 29. Comparison of 10 panhandler and 10 backcountry scats,
GSM¥P, 1978, based on percentage weight loss.
Date Wet Tirst Dry Second Dry Percent
Collected Weight (g) Weight (g) Weight (g) Loss
Panhandler Scats
6 July 1978 322.0 105.0 90.8 13.5
13 July 1978 95.3 45.3 29.4 35.1
18 July 1978 225.4 75.6 62.2 17.7
24 July 1978 357.5 112.1 88.7 20.9
26 July 1978 240.5 75.0 57.7 23.1
28 July 1978 262.5 8l.4 75.2 7.6
31 July 1978 151.8 56.8 45.6 19.7
2 August 1978 322.2 131.8 116.4 11.7
3 August 1978 153.5 58.2 44.6 23.4
15 August 1978 265.1 71.8 20.1 72.0
Backcountry Scats
26 July 1978 66.3 22.3 18.1 18.8
27 July 1978 101.7 33.3 27.6 17.1
28 July 1978 134.7 57.0 21.3 62.6
31 July 1978 224.3 65.4 41.2 37.0
12 August 1978 93.7 25.2 18.2 27.8
12 August 1978 123.4 37.0 16.6 55.1
17 August 1978 107.5 21.7 13.4 38.2
20 August 1978 380.0 110.5 86.9 21.4
20 August 1978 274.5 8l.2 70.9 12.7
25 August 1978 83.9 28.8 16.8 41.7
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However, nine of the frontcountry scats analvzed were composed of
essentiallv all squawroot. The one having evidence of unnatural

food showed the highest weisht loss of anv of the scats samnled (727).

Discussion

The normal diet of black bears is high in sugars and carbohydrates.
It consists primarily of vegetation (fruits, berries, nuts, and
herbaceous materials) with animal matter comprising only a small
percentage of their total intake (Beeman 1971, Eagle 1979). They do,
in fact, have a protein-deficient diet, most of it being supplied
by colonial insects (Bacon 1973, Beeman and Pelton 1980, Jonkel 1967).
Bacon (1973) found that captive black bears given a choice of food
items exhibited a measurable preference for those rich in proteins
and carbohydrates. A preference for high-carbohydrate foods is
unusual among carnivores. However, even the more strictly carnivorous
felids can become quite omnivorous if introduced to such foods when
voung (Ewer 1968:29). With their relatively unspecialized guts,
black bears seem to prefer foods which are easily digested and high
in energy and nutrients (Herrero 1978). The low level of protein
consumption seems to be an artifact of food availability and the lack
of predatory behavior in the species.

There were many problems inherent in these attempts to determine
the degree of demendence upon unnatural foods for panhandling bears.
Foremost was the lack of identifiable remains. Bacon and Burghardt
(1976b) reported that bears are very clean and delicate eaters who
ingest very little debris. Whereas the normal diet left much residue

(seeds, undigested herbaceous materials, and portions of insects),
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this was not the case with most of the highly processed foods obtained
from panhandling. The onlv direct evidence of most unnatural foods
was their packazing, which was a noor indicator of the amount of

such foods consumed. Bears begging along roadsides were usually
given snack foods without any wrapping. Even on occasions when
panhandlers were offered individually wrapped candies, they
frequently used their mouth and forepaws to meticulously unwrap

them before ingesting the food. For bears rummaging through garbage
in picnic areas or campgrounds where visitors were more likely to
dispose of leftover food in bags or foil wrapping, these indicators
might provide a closer approximation of the amount of feeding on such
items if not of the quantities consumed.

Barnes and Bray (1967) reported that for panhandlers in
Yellowstone National Park, 44.47% of the scats examined contained
greater than 507 garbage, with the number increasing from June through
August and decreasing thereafter. However, their methods of analysis
were unclear, and they did not specify what they identified as garbage.

In an attempt to combat the problem of identifying unnatural
food, the weight loss comparison was made between frontcountry and
backcountry scats (Table 29). Yet the results here were inconclusive.
While it was thought that the semiliquid portions of the scats which
were washed through the sieves would be greater for panhandlers, this
was not so. Panhandling bears were observed eating great quantities
of unnatural foods; however, the techniques available for analysis
of this portion of their diet were insufficient. Snack foods were

composed primarily of sugars and carbohydrates which were readily
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digestible and easily absorbed by the intestines (Mealev 1975),
leaving no evidence of their ingestion.

However, the results from Analvsis I, which focused on
determining the relative imvortance of different food categories,
were more conclusive. The natural diet of panhandling bears in
CSMNP was very similar to that reported for backcountry animals
(Beeman and Pelton 1980) (Table 28). Grasses and herbaceous
materials accounted for a high percentage of the diet in spring and
early summer, showing a gradual decrease in importance in late
summer and early fall. Converselyv, fruits and berries exhibited an
increase as the season progressed. Animal matter, while comprising
nearly the same overall percent volume for frontcountry (10%) and
backcountry (11%) scats, increased in importance for backcountry
bears in the fall and decreased for panhandlers then. However,
these changes were slight. Evidence of unnatural food appeared in
37% of the panhandler scats in this study compared to only 7% for
Beeman and Pelton (1980). Panhandler scats were essentially
indistinguishable from backcountry scats except for the presence of
unnatural food.

Since frontcountry bears consumed the same natural foods as
did backcountry bears, the foods obtained by panhandling appeared
to be purely supplemental., Ewer (1968:29) stated that most mammals
can learn to accept foods not normally encountered in natural
conditions. These bears were not altering their normal food habits
per se, merely exploiting a new food resource; they were not

dependent upon panhandling for their survival.



CHAPTER XII

WEIGHT COMPARISONS

Since panhandling bears were merely supplementing their
normal diets with unnatural foods, a comparison of weights by sex
and age class was made between panhandling and backcountry bears
captured from 1969 through 1978. These figures were obtained from
both NPS records and wildlife research files at the University of
Tennessee, Knoxville.

Previous studies (Burghardt and Burghardt 1972, Pruitt 1974,
Rogers 1977) have reported more rapid development in black bears
fed nutritionally rich diets. The objective was to determine if
the addition of unnatural foods to their diets resulted in more

rapid weight gain by panhandlers.

Analysis

Certain criteria were established for inclusion of these data:

1) animals whose weight or age was estimated were deleted
(only those who were actually weighed and whose ages were determined
by the cementum annuli technique were included);

2) individuals captured more than once during a season were
included in the data only one time, with the weight at first capture
being utilized;

3) bears were divided into one-year age classes (i.e., 0.5,
1.5, 2.5, etc.) and only those age classes for which both panhandling

and backcountry bears were captured were used in calculations.
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Results

Weights of 26% hears were included in the computations. Of
these 274 were bhackcountrv animals (65 females, 139 males) and 62
were panhandlers (17 females, 45 males). Tor males all age classes
from 9.5 to 10.5 were represented; for females the age classes used
were 0.5, 2.5, 3.5, 5.5, 6.5, 7.5, and 8.5. No females meeting the
criteria delineated above were found for the 1.5 and 4.5 age classes
of panhandling bears.

Panhandlers of both sexes weighed significantly more than
backcountry animals (females--t=3.20, df=6, pa0.02; males--t=3.54,
df=10, pe0.01). 1In onlv 1 of the 18 categories was the mean weight
for backcountry animals higher--males of 0.5 years (12.7 kg versus

10.4 kg).

Discussion

Within genetic limitations, the body weights attained by bears
are reflective of the productivity of their environment (Herrero 1978).
The greater weight of panhandling bears when compared with their
backcountry counterparts suggests that their diet is of higher
quality and that unnatural foods are only supplemental to their
normal dietary regime. The results are consistent with Rogers'
(1977) statement that captive black bears receiving nutritionally
rich diets develop more rapidly, weigh more, and reach sexual
maturity earlier. Burghardt and Burghardt (1972) also reported
rapid weight gain by two female cubs reared in their home and fed

a variety of human and pet foods. After these bears were moved to
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a semi-naturalistic enclosure, thev continued to show steady weight
gzain, reaching about 9N k2 by 22 months of age (Pruitt 1974). The
additional suzars and carbohvdrates in the diet of panhandlers are
readily converted to body fat. Furthermore, manv of the prepared
foods todav are vitamin-enriched. Although their nutritional
requirements have not been completely documented, it seems a safe
assumption that bears consuming these foods would benefit from the
additives. Psychological studies have shown that deficiencies of
certain nutrients result in compensatory changes in diet. Animals
tend to select from available foods those which meet their nutritional
needs (Cofer and Apvley 1967:230-236, Young 1949:101-104). Such
findings have particular relevance for panhandling. Some black bears,
with their protein-deficient diet and preference for such foods, have
found another source. Fried chicken, hamburgers, hot dogs, and
sandwich meats--picnic staples for park visitors--have provided a
substantial increase in protein for panhandling bears.

From an ecological and behavioral viewpoint, panhandling bears
are exploiting a new food resource. From a physiological perspective
they are enhancing their overall condition by increasing their intake
of sugars and carbohvdrates, obtaining vitamins from enriched foods,
and adding more protein to a diet in which it is generally deficient.
Teleological motives should not necessarily be implied; such actions
can result from learned behavior and biological drives. From an
evolutionarv standpoint, panhandling bears have an advantage. Some
females in this study experienced estrus and mated at 2.5 years of

age, and litters of 3 to 4 cubs were not uncommon. Their reproductive



advantage is, however, accompanied by greater risks from poaching

and death from automohbiles.
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CHAPTER XIII

ACTIVITY PATTERNS

Data for activity patterns of panhandling bears were compiled
from observations by NPS personnel and researchers. These represented
times when bears were sighted along roadsides, in picnic areas, or
in campgrounds; they should not be interpreted in the more traditional
sense as being the only times bears were active. Though these bears
were occasionally seen resting, foraging for natural foods, or
wandering through areas outside their panhandling domains, usually
their activities other than panhandling were not %nown.

Black bears are generally crepuscular animals, with peaks in
activity at 0800 and 1800 (Garshelis and Pelton 1930). Comparisons
between the activity patterns of panhandling bears and their ﬁackcountry

counterpnarts may provide insight into whether interactions with humans

have altered the normal behavior natterns of some bears.

Analysis

All observations (sightings by both NPS personnel and researchers
as well as recorded panhandling sessions) were divided into two
categories: 1) roadside, or 2) campground/picnic area. These were
then tabulated on an hourly basis, e.g., 0900-0959, 1000-1059, etc.

If the session or sighting spanned two temporal categories, the bear

was counted as being active during hoth.
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Results

There were 930 cbservations of nanhandlinz bears along roadsides
during 1977-1978. The distribution remained quite hizh from 09170
(N=53) to 2000 (N=46) and peaked at 1400 (M=106) (Figure 29). o
roadside bear observations were recorded before 0800 or after 2200.

While there were fewer observations in campgrounds and picnic
areas (N=115), a definite pattern emerged (Figure 30). There were
a few sightings during the day; however, bears frequenting these
areas were more likely to do so in the evenings, with the peak of

activity being from 2000 to 2059.

Discussion

The activitv patterns for panhandlers in the GSMNP closely
corresponded to that reported by Barnes and Bray (1967), who stated
that peaks of roadside panhandling occurred between 1000-1200 and
1400-1800. They further reported that bears were sighted more often
between 2000 and 0400 in campgrounds which had bear-proof containers.
Of the campgrounds monitored in this study, three (Cosby, Cades Cove,

and Smokemont) were outfitted with bear-proof cans as were both picnic

areas. The other campground (Elkmont) had all bear-proof containers
by the conclusion of the study in 1978. While bears occasionally
entered campgrounds during the daylight hours, such activities were
concentrated during the night. The fact that NPS personnel and
researchers worked primarily from 0600-2400 introduced a bias into
the data. However, on numerous occasions when the research team

monitored panhandling sites for 24-hour periods, bears were rarely
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Figure 29. Activity patterns of panhandling black bears along
roadsides, GSMNP, 1977-1978.
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mattern for the "wild"” hlack hear population in tfhe
neals at N82N and 1800, However, this pattern was altered bv several
factors: season, mating activities, the abundance of food, temperature,
and precipitation. During the summer when berries were plentiful,

bears were more likelv to be diurmnal; on the other hand, more nocturnal
activitv was recorded in the fall. This, the authors speculated,

could result from extensive foraging in the pre-denning period.

These seasonal changes in activity agreed with patterns reported

for black bears in other parts of their rance (Alt et al. 19754,

Amstrup and Beecham 1974, Lindzev and Meslow 1977).

The manhandling activities of roadside bears exhibited a pattern
quite different from that of the backcountry animals. Panhandling
bears were more active during the daylight hours. Yet, as mentioned
earlier, no direct comnarison can be made between these data since
other activities enzated in by these bears were generally not known.
Perhaps nanhandlers, too, were forazing for natural foods during the
crepuscular time periods.

If food availability altered the activity patterns of backcountry
bears, could it not be possible that panhandlers would also change
their activities to exploit their new food resource? BRBears were more
likely to obtain unnatural foods during the day since the number of

visitors who travelled the road at that time far exceeded those who

d4id so at night.
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maintained in an environment rich in unusual stimuli (i.e., frequent
presence of visitors, construction work, farm animals, and trains)

seemed to have habituated to activities outside their enclosure.
Similarly, some bhlack bears habituated rapidly to the novel stimuli

of panhandling sessions and to interactions with people. The opportunity
to exoloit a new food resource coupled with the bear's adaptabilityv

to human presence was certainly a factor in the alteration of activity
vatterns of panhandlers.

With some exceptions, bears visiting picnic areas and campgrounds
did not engage in begging activities per se but rather raided trash
cans, grills, or coolers (Figure 31). They procured food on their
own. Those bears which entered campgrounds after darkness fed
primarily upon garbaze or visitors' food supplies: direct interactions
with humans were minimal when compared to roadside bears. This
segment of the panhandling population maintained activity patterns
more closely aligned with those of backcountry bears.

Roadside hears exhibited a change in their daily activity
patterns. While little definitive could be stated about their
activities otherwise, the fact that they were panhandling during
periods when bhackcountrv bears were usuallv inactive illustrated

a change in behavior. Thev modified their daily routines in response
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to humans. Teo ascertain whether there ware anv detrimental effects
resultine from this change was hevend the scene of the present

study,



STMMARY AYD COMCLUSIONS

1. TInteractions hetween black hears and visitors are commenplace
in many national parks and create perennial problems of property
damage and personal injury. Given the present policies and manpower
of the National Park Service and the tremendous influx of people
into such areas, it is unlikely that a total separation of the two
species can be attained.

2. There existed a preponderance of older females and younger
males in the nanhandlins seqment of the population. The sex ratio
was nearly equal at 16 males to l4 females (with 3 cubs being of
undetermined sex); however, from a total of 20 adults, 14 (70.07
were females.

3. There were 392 data observations on 33 different bears;
172 (43.9%) involved at least 1 ancressive act. Ten bears, all of
whom were infrequent nanhandlers, were never observed exhibitinz
aggressive behavior. Of A24 aggressive acts recorded, 37 involved
actual phvsical contact, and 10 resulted in injuries.

4., Seven categories of aggressive behavior were recorded.
Frequency tabulations showed that the blow vocalization and charge
were the most likely types to occur.

5. Rarely was an aggressive act directed toward visitors that
was not anparently attributable o their inappropriate behavior.
Frequency tabulations showed that crowding was the most common

nrecipitator or ursid aggression, accounting for nearly 40% of
152



153
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f. Less than A7 of all agtression resultel in physical contact.
Three tvpes of azgression (bipedal swat, quadrinedal swat, and
bite-snap) led to such contact, primarily when humans crowded and/or
petted.

7. Croun I bears (frequent panhandlers) accounted for 81.4%
of all ag~ression; however, Group II bears (infrequent panhandlers)
nad higher arvression indices.

&, Multiple regression analvses showed that the model utilizing
frequencies of visitor acts as well as setting factors as indenendent
variables increased the level of predictability. Likewise, the level
of aggression when used as the dependent variable provided hizher
npredictability than did the mere number of aggressive acts.

9, TIxanination of panhandling strategies based on setting
factors showed that family units were most closely related. There
was a tendency for members of the same sex to cluster together,
with females being more closely aligned than males.

10. Analysis of field notes showed that feeding was the most
likely of all visitor behaviors to occur and that the rate of all
human actions appeared to be random. However, bears were more likely
to become agaressive the longer the session lasted. After the
performance of an acgressive act, there was a subsiding of

interactional behaviors for both species.
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nnt sxtensive, there was ouch variahilite in the oMo Tanay
of individual acts.

12. Panhandlingz black bears had a dietary regime of natural
foods that was very similar to that of backcountry bears; thevy
apneared to merelv be exploiting a new food resource by consuming
handouts from visitors.

13, “eight compnarisons bv sex-afe class showed that panhandlers
were sionificantlv heavier than their backcountrv counterparts.

14, TPanhandling bears altered their activity patterns, beconing

more diurnal than backcountrv bears.
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Figure 32. Panhandling bear observation sheet used for collecting
data on setting factors and aggressive acts during
sessions.



PANHANDLING BEAR OBSERVATION DATA

NDate Location
Bear L Observation Zo.
Temperature Veather Conditions
Time Appeared Time Left Duration
FVS Latency Maximum Distance from Cover
Retreat: Motorcycle Harassment
NPS Personnel/Vehicle NAR
Other
AGGRESSIVE ACTIO:S
Precipitating Factors
Time| Type | Contact] Latency TF ) UF] Cr] H PT iy Pr{ Py! OTHLER
Comments

Figure 32
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Figure 33. Visitor information sheet used for collecting data
on numbers of visitors present and numbers of feeding
incidents during sessions.



VISITOR INFORMATION

Ho. People Feeding

Observation Ho. # People Time Comments

Figure 33
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BEAR OBSERVATION DATA

GSMNP
Date Time Sighted By
Where sighted: Picnic Area Size of Bear Cub
Campground Medium
Roadside Large

Exact Location

Other Corments

Return to: Mike Myers
Park Headquarters

Ficure 34. Obhservation card distributed to NPS personnel for
recordinr sightings of panhandling bears.
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Table 30. Symbols used for taking continuous field notes of
panhandling sessions, GI'0IT, 1977,
Symbol Interpretation
Ambulation

RN

rtrnv

Y]

P

Movement toward an apparent goal
Random movement

Running

Pacing

Retreat, visible

Retreat, not visible

Appear

Ascend

Descend

Body Postures

Standing quadripedally

Standing bipedally

Sitting up

Lying with stomach on ground

Resting in tree

Orientation toward a specific object

Feeding Activities

Begging posture
Toss feeding
Handfeeding

Cessation of feeding
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Table 39 (continued)

Symbol Interpretation

1f Leading toward visitors with food
e Eating

fg Foraging on natural food

dk Drinking

Other Visitor Actions

ph Photographing

pf Photographing with flash

pn Photograph kneeling

pt Petting or attempting to pet

h lilarassment

avl All visitors leave

n High noise level
Vocalizations

grt Grunt

ip Jaw popping

cc Cub crying

Agoressive Acts

(1) Low moan vocalization
(2) Blow vocalization

(3) Bipedal swat

(4) Charge

(5) Quadripedal swat
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Table 30 (continued)

Symbol Interpretation
(6) Bite-snap
(7) Qunning toward crowd
Miscellaneous
AN Sniffing
scr Grooming or scratching
k) Yawning
moc *louth-open-close
te Tongue extensicn
t Tree

w Wall
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Table 31. Sex-age distribution of black bears panhandling
together (non-family groups), GS:{iP, 1977-1978.

Sex-Age Class Humber of Sessions

Two Bears Present

2 adult females 142
2 adult males 2
1 adult female, 1 adult male 6
2 subadult males 4
l adult male, 1 subadult male 3
1 adult female, 1 subadult male 2

Three Bears Present

2 adult females, 1 adult male 1
2 adult males, 1 adult female 1
2 adult males, 1l subadult male 2
1 adult female, 1 adult male, 1 subadult male 1
Total sessions 36

8The cub of one of these females was present during 4 of
the 14 sessions.



Table 32. Correlation matrix of variables in field note analysis of panhandling sessions, GS'IP,

1977.2
DUR LA NOAA TVA TF HF Pl PN PT H
DUR 1.00 0.43>  0.44d  0.52"  0.56"  0.19 0.19 0.06 0.22>  0.39"  0.13
LA 1.00 0.90  0.46"  0.32>  0.49°  0.16 0.53 0.2  0.17  -0.05
NOAA 1.00 0.35P 0.22b 0.40" 0.11 0.41° 0.18 0.16 -0.05
TVA 1.00 0.61>  0.38®  0.40"  0.35®  0.37®  o0.e5"  0.23"
TF 1.00 0.39"  0.25®  0.21>  0.49®  0.61°  0.26"
HF 1.00 0.00 0.36P  0.26®  0.16 0.07
PH 1.00 0.33>  0.06 0.13  -0.01
PN 1.00 0.22>  0.09  -0.01
PT 1.00 0.35 0.01
H 1.00 0.10
N 1.00

apUR=duration, LA=level of aggression, NOAA=number of aggressive acts, TVA=total visitor acts,
TF=toss feeding, HF=handfeeding, Pli=photographing, PN=photograph kneeling, PT=petting, H=harassing,

N=high noise level.

bgienificant at P<N.1N.

]
el



Table 33.

Correlation matrix of setting variables of panhandling sessions,

GSMNP, 1977-1978.2

DUR DIST TEMP WEA NOV LA
SEX 0.02 0.22  0.02  -0.09®  0.14P .05
AGE 0.02  -0.15° -0.01 0.14>  -0.06 0.11°
DATE 0.11>  -0.03  -0.21>  0.19®° -0.13P 0.00
TTME -0.05 0.30>  -0.13>  0.18° -0.20° ~0.05
DR 1.00 0.10>  0.03  -0.03 .14° 0.42°
DIST 1.00 -0.04  -0.04  -0.15° ~0.01
TEMP 1.00  -0.43P .23 130
WEA 1.00  -0.02 0.01
NOV .00 0.18"
FI 0.40"
LA 1.90

bgienificant at P<N.10.

4 SEX=sex of bear, AGE=age of bear, DUR=duration, DIST=distance from cover, TEMP=temperature,
WEA=weather conditions, NOV=number of visitors present, FI=number of feeding incidents, LA=level
of aggression.

A28



Table 34. Rankings of setting variables and level of predictability for individual bears as
indicated by JAN I.

Setting Variables

Temper- No. of Feeding
Bear Code Name Date Time Duration Distance ature Weather Visitors Incidents R2
Tippecanoe 6 2 1 5 7 8 4 3 .281
Tyler 2 5 1 4 3 6 7 8 .277
Tahini 2 8 6 3 4 7 1 5 477
Phoenix 8 4 1 3 2 5 6 7 .693
Sydney 7 4 1 3 2 5 6 8 .857
Adelaide 3 8 1 2 6 5 4 7 .396
Patchouli 5 3 1 4 8 7 2 6 .551
Jeremiah 3 6 4 7 5 2 - 1 .577
Roden 1 2 - - 4 - 3 5 1.000
Bjorn-Bearg 4 8 1 7 3 6 2 5 .813
Arlo 1 3 2 4 8 5 6 7 1.000
Jane 3 - 1 - 2 - 4 - 1.000
Justin - 1 4 - 3 - 2 - 1.000
Rousseau 3 2 1 - 4 5 6 - 1.000
Yuri Van Gogh 4 8 1 5 7 6 2 3 .735

el



Table 35. Frequency tabulations of all behaviors in 10 precedent and 10 subsequent event lags to
aggressive acts, based on field notes of panhandling sessions, GSMNP, 1977.
Precedent Events Subsequent Events

Behaviors 10 9 8 7 6 5 4 3 2 1 1 2 3 4 5 6 7 8 910
Standing 20 11 22 17 20 12 30 16 17 7 33 22 26 17 22 13 23 14 23 19
Random movement 1011 8101215 916 7 9 21 10 10 13 10 10 10 11 & 9
Sitting 11 614 3 8 714 4 7 7 411 10 610 7 910 7 3
Lying 4 4 1 5 1 3 - 1 2 2 1 - 1 1 4 2 6 4 5 5
Orienting 1211 7121212 71310 9 2 18 11 14 10 13 8 14 & 16
Approaching 4 4 4 6 4 3 3 2 510 4 2 3 4 2 6 1 G - 3
Retreat visible - 5 - - -2 -1 1 - 13 2 2 2 2 2 2 2 2 1
Retreat not visible 1 - 11 - -1 - - = 2 21 1 2 -1 - -1
Climb up -2 -1 -1 -1 - 2 2 - - 1 - - - - =1
Climb down - -2 -1 -1 - -1 1 1 - - - - - - -1
Scratching 35 4 4 1 7 5 5 6 3 - 2 6 9 412 4 7 3 7
Eating 8 912 81111 6 7 8 6 - 5 7 7 4 5 9 813 8
Sniffing 5 4 4 3 1 2 - 3 1 3 - 2 3 2 2 6 2 3 4 06
Standing bipedally 3 3 2 1 5 4 4 4 2 9 4 3 2 2 1 2 1 1 2 1
Aggressive acts 3 1 1 2 1 1 3 2 4 - - 3 2 4 1 1 2 1 1 3
Yawning 1 - -1 - = -~ - « = N
Drinking - - - -1 -1 - - = T T
Toraging - - -1 - -11 - - -1 - - - - = = -
Begging posture - -1 - -1 - -1 = - = - - - - - = - -
Running - - -1 - - - - -2 - = = = e e - e - -
Appear -1 - - 2 - - -1 - -1 - -1 11 - - -

Co
g~



Table 35 (continued)

Behaviors

Precedent Events

Subsequent Events

10

8§ 7 6 5 4 3

3 4

5

6

7

3

10

Photographing kneeling
Photographing

Toss feeding
Handfeeding

Crowding

liarassing

Petting

lligh noise level

PFo—= - W

|
I = 00N -~

| == -
= NN
— |
FR= | NN~
NS = -
RN~~~ NN R

NAONULINNDNN

f LWLWWLWrHH=0oO

o= =W

PN =N = |

I LW | =

o= NN =

PN N | -

i

_—— N D =

- N

=1 =W | -

1

T NI T SO TS & N &

|

N~




186

Table 3H. Total frequencies of all behaviors precedent to and
subsequent to aggressive acts, based on field notes
of panhandling sessions, GSIfiP, 1977.

Precedent Subsequent
Behavior Events Events Total
Standing 172 212 384
Random movement 107 112 219
Orienting 105 114 219
Sitting 81 77 158
Eating 86 66 152
Scratching 43 54 97
Approaching 45 31 76
Toss feeding 40 36 76
Sniffing 26 30 76
Standing bipedally 37 19 56
Lying 23 29 52
Retreat visible 9 30 39
Handfeeding 21 17 33
Aggressive acts 16 16 32
Photographing 20 3 28
llarassing 16 10 26
Photograph kneeling 16 8 24
Retreat not visible 4 10 14
Crowding 8 4 12
Climbing up 7 4 11
Petting 10 0 10
Climbing down 5 3 8
Appearing 4 4 8
Foraging 3 2 5
Yawning 3 0 3
Running 3 0 3
Drinking 2 0 2
Begging posture 2 0 2
High noise level 0 1 1

Total 914 897 1811




Table 37. Probahilities of postural positions of head, mouth, and ears at different stages of
aggressive acts, based on film analysis of panhandling sessions, GSMNP, 1977-1978.

Types of Aggressive Acts
Charge-
Quadripedal Quadripedal Charge-
Posture Charge swat swat Bite-snap Bite—snap Combined
Initiation of Approach
llead
Lowered 57.9 69.2 100.0 100.0 0.0 5.8
Same plane 31.6 30.8 0.0 0.0 100.0 28.9
Raised 10.5 0.0 0.0 0.0 0.0 5.3
Ears
Lateral 26.3 15.4 0.0 50.0 100.0 23.7
Frontal 10.5 15.4 33.3 0.0 0.0 13.1
Flattened 63.2 69.2 66.7 50.0 0.0 063.2
Mouth
Open 17.6 36.4 0.0 0.0 0.0 21.2
Closed 82.4 63.6 100.0 100.0 100.0 78.8
Resumption of Stationarity
Head
Lowered 28.6 33.3 0.0 0.0 0.0 25.0
Same plane 35.7 50.0 100.0 100.0 100.0 50.0
Raised 35.7 16.7 0.0 0.0 0.0 25.0

L8l



Table 37 (continued)

Types of Agpressive Acts

Charge-
(Quadripedal Quadripedal Charge-
Posture Charge swat swat Bite-snap Bite~snap Combined
Lars
Lateral 57.1 33.3 100.0 100.0 100.0 53.3
Frontal 0.0 0.0 0.0 0.0 0.0 0.0
Flattened 42.9 66.7 0.0 0.0 0.0 41.7
Mouth
Open 33.3 0.0 0.0 100.0 0.0 3.8
Closed 66.7 100.0 100.0 0.0 100.0 76.2
During Aggressive Act Proper
Head
Lowered N/A 61.5 50.0 50.0 33.3 54 .2
Same plane 38.5 33.3 0.0 0.0 29.2
Raised d9.0 16.7 50.0 66.7 16.7
Ears
Lateral 7.7 16.7 0.0 0.0 3.3
Frontal 0.0 0.0 0.0 0.0 0.0
Flattened 92.3 83.3 100.0 100.0 91.7

891



Table 37 (continued)

Types of Aggoressive Acts

Charge-
Quadripedal Quadripedal Charge-
Posture Charge swat swat Bite-snap Bite-snap Combined
Mouth
Open 27.3 0.0 100.0 100.0 40.0
Closed 73.7 100.0 0.0 0.0 60.0
Initiation of Retreat
lHead
Lowered 0.0 20.0 40.0 50.0 0.0 21.7
Same plane 80.0 40.0 40.0 0.0 0.0 43.5
Raised 20.0 40.0 20.0 50.0 100.0 34.8
Ears
Lateral 80.0 20.0 40.0 0.0 0.0 34.8
Frontal 0.0 0.0 40.0 0.0 0.0 3.7
Flattened 20.0 80.0 20.0 100.0 100.0 56.5
Mouth
Open 40.0 33.3 0.0 100.0 100.0 40.0
Closed 60.0 66.7 100.0 0.0 0.0 60.0

¢
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