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Gypsy Moths May Alter Black Bear PopularIon uynamics 

In Shenandoah National Park 
By Michael R. Vaughan and John Karish 

Shenandoah NP (SNP) is home to what likely is one 
of the densest black bear (Ursus am&anus) popula- 
lions in the conterminous United States (Carney 1965). 
However, recent invasion of the park by gypsy moths 
(Lvmantria disoari threatens the continued stabililv of 
ihk bear popuiation. 

When the 777 km2 oark IFio. 11 was established in 
1935 in the Blue Ridge’MouAt&s’of northern Virginia, 
it was largely deforested due to homesteading 
(Mazzeo 1979), and black bears reportedly were 
observed infrequently. But with protection from hunting 
and favorable habitat changes, the population appar- 
ently increased quickly. By the mid-1970s. it had 
reached a reported density of one bear per 2.6 km2 
(Raybourne 1976, Dubrock 1960). Wtth construction of 
Skyline Drive and improvement of parkvisitor facilities, 
human visitation also increased, and bear/human 
Interactions became an issue (Garner and Vaughan 
1969). Beardamage topropertyadjoining theparkalso 
increased. 

In response, the park implemented a bear manage- 
ment plan in 1976 with goals of (1) restoring and main- 
taintng the natural integrity, distribution. and behavior 
of the bear population, (21, minimizing nuisance bear 
conflicts, and (3) providing wsitors the opportunity to 
view bears in a natural selting. The plan called for a 
number of practices aimed at reducing front country 
use by bears, plus research on lhe bear population that 
would provide information essential for dealing effec- 
tlvely with this valuable resource. 

In 1962 the NPS established an interagency agree- 
ment with the Virginia Cooperative Fish and Wildlife 
Research Unit at Virginia Polytechnic Institute and 
State University to study the black bear population al 
SNP This long-term project, still in progress, had as its 
initial objective to determine demographic characteris- 
tics of the park’s bear population and to describe 
movement, distribution. and habitat use patterns. More 
recently, research has focused on effects of gypsy 
moth induced defoliation on the bear population. Thus 
far, lour graduate students, several technictans, and 
numerous volunteers have participated in the 
research. 

Demographics 
The bear research started with an intensive capture 

and marking program. From April 1962 through 
Novemberl963.115 dinerent bearswerecaptured 149 
timesinthe296 km2Central Districtsludyarea(Fig.l), 
and 47 were equipped with radio transmitters. The 
overall sax ratio of first-time captures was 2.03 males 
per female. However, for adult bears (estimated by 
tooth sectioning to be >3 years old) and for subadults 
(1-3 years old) the ratios were 1.3 and 3.6 males per 
female, respectively, 

While it is generally accepted that males are more 
vulnerable to trapping than females and may be cap- 
tured 1.5 lo 2.5 times as frequently as females, the 
greatly disproportionate ralios for subadults and the 
similarity of capture frequencies for adult males and 
females was an indication of an unusual age distribu- 
tion for SNP bears. The average age of captured 
females was 5.1 (N=36) while for males it was 3.2 
(N=76). Bears less than 1 year old (N=3) were 
excluded from sex and age ratio analyses. 

In the first three years of study about 50 percent of 
marked bears denned on the ground. Ground dens 
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and, where pass& tree dens were checked in late 
winter prior to emergence 10 determine reproductive 
effort. The average litter size of 21 reproductive 
females was 2.0. No females produced more than 3 
cubs par liner during the Initial study, although the first 
litter of 4 in SNP was recorded in 1990. All but 2 
reproductive females ware estimated to be at least 4 
years old when they gave birth. The 2 exceptions were 
estimated to be 3 years old when they gave birth, 
meaning they had bred at 2 years of age. Generally, 
females gave birth every second year unless they lost 
their entire liners during the summer, in which case 
they gave birth in conseculive years. 

Forty-four of the 47 radio equipped bears were 
adults and 26 of the 44 were alive ai the end of the 
study. The remaining 16 were legally (7) or illegally (5) 
harvested, disappeared (3), or were removed (1) 
because of nuisance activity. The annual adult male 
mortality rate was 41 percent; the adult lemale mor- 

tality rate was only 7 percent. 
Thecaphxedatawereprocessed through programs 

CAPTURE and JOLLY to estimate bear density in Ihe 
central district of SNP The estimated density (an aver- 
age of all estimators) ranged from 0.67 to 1.04 bears 
per square kilometer (1.7 to 2.7 bearslmi2). This 
extremely high bear density represents one of the 
highest density estimates reported in North America. 

Contributory Factors 
Why does SNP have such a high bear density? 

Probably several factors contibute. The area was a 
mosaic of homesteads prior to becoming a national 
park, and most of these old home sites had fruit trees 
(apple, cherry, pear) growing nearby. Our investigation 
of old home sites and bear movements (Garner 1966) 
indicated that these sites produced substantial 
amounts of fruit and were imporlant to bears, patiicu- 
larly in late summer and early fall. In addition, natural 
food supplies were abundant. Although we made no 
quantitlve measures of food availability, we noted good 
productionof berriesandforbsinsummermonths, and 
cherries, grapes and acorns in the fall. 

The forest in SNP is over 70 percenl oak and nor- 
mally produces high quantities of acorns, which made 
up almost 50 percent of the bears’annual diet. (Fig. 2). 
Thus, the park appears capable of suppotting a high 
number 01 bears. The discovery of a high degree of 
home range overlap among adult female bears (up to 
90%) further strengthened the conclusion that food 
was abundant. 

The sex and age ratios, average ages of male vs 
female bears, and differences in mortality rates of male 
vs female bears, all suggested that the male segment of 
the population was exploited while the female segment 
appeared not to be exploited. When we examined bear 
movements we lound lhat females rarely left the park 
(15%of locationoutofthepark) while males weretwice 
as likely (32%) to be out of the park. When adult males 
wereoutside the park they suffered high morlalilyfrom 
poaching and legal harvest (we did not radio tag sub- 
adult males and do not know how frequently they left 
the park or their mortality rate). 
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To the Editor: 
John W. Laundre, “Mountarn Goats in Yellowstone” 

(Park Science, Summer 19911, states that there IS no 
histortcal evidence for mountain goats in Yellowstone 
NP His bibliography, however, gives no indicalron that 
archaeologrcal data from Yellowstone NP were con- 
sulted in this study. Archaeology is an ideal tool for the 
research biologist in determining enwronmental cil- 
cumstances of the past. 

Michael R Sampson, State Archeologist 
California Dept. of Parks & Recreation 

Further Word From Yaw K. Black 
To the Editor: 

I was oerhaos not clear enough in my letter. When I 
ldlife was “philosophically out 01 said the killing of wi 

context for the NPS,” I meant in an ethical, not a policy, 
sense. This is esoeciallv imoortant for the oerceotion 
the general public has’of the Park S&e. Further, 
whether Theodore Roosevelt was a “mighty hunter” 
doesnotdispel the increasingpubliccriticismoftheso- 
called National Wildlife Refuge System. 

Living by another’s rules is not a sound basis for a 
personal philosophy, nor an escape from personal 
assessment of one’s actions. I am sorry Mr. Lovaas is 
“disturbed” that I do not believe he cares deeply for 
wildlife. If reveling in the wild spirit of an animal and the 
wilderness that nurtured it-while gratuitously taking 
its life and devouring it-is a mark of caring deeply for 
nonhuman animals, then disturbed he shall remain. 

Mary Kelly Black, Staff, Women’s Rights NHP 

Mountain Lion-Human 
Interaction Studied 

By Katherine L. Jope 

Numerous mountain lion incidents, resulting m hum 
an injury, have occurred throughout the West with 
increasing frequency in recent years. To help address 
this growing problem, a workshop on interactions 
between mountain lions and people was held in Den- 
ver on April 24-26, hosted by the Colorado Division of 
Wildlife. 

The workshop was co-sponsored by the NPS, 
USFWS, USFS, USDA Extension Service, ELM, and 
the Colorado Chapter of the Wildlife Society, plus 14 
state and provincial wildlife agencies. The purpose of 
the workshop, attended by about 300, was to bring 
people together and search for patterns rn the inci- 
dents. 

Incidents seem to occur most often where suburban 
developments are expanding into mountain lion hab- 
itat. Other factors that appear to contribute to the likeli- 
hood of incidents are (1) residents feeding deer; (2) 
high deer populations; (3) people keeping dogs, cats, 
ducks, geese, or other small animals outdoors, and (4) 
keeping pet food outdoors. 

Incidents involving hikersand joggers haveoccurred 
primatlly in areaswheredeerpopulationsare high.The 
presence of a dog seems to contribute to likelihood of 
attack. Children are victims more often than adults. 

Evidence supports a theory that intensive hunting 
contributes to the likelihood of attacks. Since most 
mountain lion hunting is done using packs of hounds, 
the lions most likely to escape are the more aggressive 
ones, while the more passive mountain lions are 
removed. The consequence of this selection may be a 
population with a tendency toward more aggressive 
behavior. Of the 50 injury attacks recorded, 29 
occurred in British Columbia, where there is intensive 
hunting. 

The behavior displayed in these incidents is typical 
predatory behavior. There IS little doubt that the intent 
is to pray on the person or domestic animal involved. 
Any person who encounters a mountain lion that does 
not run away should treat the srtuatron as threatening. 
The recommendation is for the person threatened to 
behave as aggressively as possible, trying to appear 
dangerous to the mountain lion. 

There was some tendency for dispersing yearlings 
to be Involved rn incidents more than adult mountain 
lions. No association was found with abnormalitres 
such as disease or starvation. 

Jope is Regional Resource Management Specialist 
at NPSiPNRO III Seattle, WA. 

Gypsy Moths Affect Bear Populations at Shenandoah (Continuedfrompage 7) 
This discovery helped explain why the average age 

of male bears on the park was so low and why adult 
males showed up in the trapped sample in lower pro- 
portion than expected. It also suggested why so many 
juvenile males were trapped in the park. Kemp (1976) 
earlier showed that by selectively removing adult 
males from a population of bears in Alberta, Canada, 
population size increased as several young males 
moved Bnto the territory vacated by each larger adult 
male. Adult males are believed to be important in reg- 
ulating bear populations by killing excess cubs and 
yearlings and by forcing young males to leave the 
population (forced egress). 

Thus, we believe that the high density bear popula- 
tion in SNPis due to(l) anabundantfoodsupply which 
enhances reproduction and survival and allows bears 
to tolerate extensive home range overlap; and (2) 
exploitation of the adult male segment of the popuia- 
tion. which lessens their regulatory influence. 

Enter the Gypsy Moth 
As we concluded the demographic and habitat rela- 

tions portions of our study in 1985, gypsy moths began 
to appear in the park. These insectscan defoliate large 
areas of oak (and other) trees, resulting in loss of acorn 
production (McConnel 1938). Since bears in SNP 
depend heavily on acorns (Fig. Z), the NPS decided to 
continue bear research to determine how environmen- 
tal perturbations caused by gypsy moths impacted the 
bear population. Likely short term impacts Included 
changes in food habitats, changes in movement and 
distribution panerns, increased depredations by bears 
in areas adjacent to the park, and increased harvest of 
bears as they moved off the park in search of food. 
Predicted long-term impacts included reduced 
reproduction and survival because of poor nutrition, 

and thus a reduced population level. 
Defoliation in 1985 was light, but in 1936,1987,1938. 

1939, and1990,551 ha, 2,633 ha, 6,500 ha, 17,400 ha, 
and 15,891 ha respectively, were defoliated within the 
park. Acorn production in defoliated stands from 
1987.1990 was essentially nonexistent (McConnel 
1933, Ksbohm and Vaughan 1990) and bears in those 
stands had to use alternative food sources or move 
during the fall hyperphagic (over-eating) stage. 

Because defoliation opens up the forest canopy 
some soft mast crops, grape in particular, were abun- 
dant in defoliated stands and bears fed heavily on 
them. Some long-range movements (>lO km) were 
recorded, but without complete data analysis it is not 
clear at this time if all movements were related to 
defoliation. Reproduction has rematned good, but 
there are preliminary indications that cub survival may 
be down. Data from the initial four years of defoliation 
related research is being analyzed and data collection 
for the final year of field study soon will begin. 

Nine years of research on the SNP bear population 
has provtded valuable information to the NPS and to 
the Virginia Department of Game and Inland Fisheries 
(VDGIF). For the NPS, the research has provided 
demographic and bearihabitat relationship informa- 
tion, identified areas of SNP important to bears, and 
allowed SNP Resource Management personnel to 
develop a management strategy for park bears. The 
VDGIF has benefitted from the research because SNP 
serves as a reservoir of bear reproduction, and those 
that spill out of the park are available for harvest. More 
than 50 percent of the bears harvested in Virginia (614 
in 1990) were harvested from the eight counties in 
which SNP lies. 

The current gypsy mothlbear interaction study will 
be useful not only to the NPS but to other agencies 
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trying to predict how loss of acorn crops will impact 
wildlife populations dependent on this valuable 
resource. SNP has provided a unique opportunrty to 
study (1) the potential of a bear population under natu- 
ral conditions, (2) the effects of a natural disaster 
(gypsy moth) on the bear population, and (3) the inter- 
actions that occur at the interface between a national 
park and the adjacent private land. 

Karish is Chief Scientist for the NPS Mid-Atlantic 
Region; Vaughan is Asst. Leader, F&W Coop. 
Research Unit at VA Tech. 
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