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Ecology of High.
In Relation to L

By Henry E. McCutchen 

Rocky Mountain NP in Colorado is one of 
 most heavily used parks in the west. It 
eives more visitation than Yellowstone yet is 

ly l/8the s ize. In addition. unlike other large 
stern parks such as Glacier and Yellowstone. 
ich were carved out of near wi lderness. 
MO was established in an area that had been 

avily homesteaded, hunted, logged, farmed 
d grazed for over 50 years. 

By 19 15 when the park was established. the 
ge mammalian fauna populations had al­
dy collapsed ( 1ewmark. 1987) from the im­
t of European settlement. and they have yet 
recover. The elk. once numbering in the 
usands. had become extinct by the 1900s. 
nsplants from Yel lowstone were made just 

fore the park was established. and under park 
tection the herds are now nourishing. Mule 

er and bighorn persisted: however bighorn 
mbers declined in the 1930s and requi red 
nsplants to supplement lost herds (Stevens 
 Hansen. 1986). The wolf became extinct 

fore 1900: the grizzly was present until the 
ly 1920s. then it also disappeared. The two 
er large carnivores. the mountain lion and the 
ck bear. were present when the park was 
ablished but occurred in low numbers. 
According to historical reports (Superinten­
ts annual reports ROMO) after the park was 

ablished. black bear~ were extremely scarce. 
 the 1930s bears were observed fairly regu­
ly yet were still believed to be low in num­
rs. From the 1930s to the 1980s the bear 
pulation was thought to be stable and occur­
g in low densities throughout the park. 

Rocky Mountain. unlike other parks wi th 
ck bear populations. has not experienced 
ge numbers of bear depredations. For ex­
ple. records of bear incidents from 1959 to 
83 totaled 133 wi th an average of about 5 per 
ar compared to Sequoia and Kings Canyon 
 which. between 1959 and 1976. had a total 
.968 bear incidents for an average of220 per 

ar (McCutchen. 1987). 

In 1984 bear depredations at ROMO unex­
tedly became a problem in the backcountry, 
ching a record of 90. Park management 
nd there was no information on the popula­

n. and wi thout an idea of the population and 
dynamics there was no way to predict the 
pacts of a management or control program. 
1985 the park began a research program on 
 bear's population dynamics and ecology. 

The southern 2/3 of the 265.000 acre park 
out 190.000 acres)--the overall study area-­
s dissected by the Continental Divide. form­
 convenient east and west study areas. The 
a cast of the Continental Divide (90.000 
es), where most of the bear depredat ions 

curred in 1984. receives the highest front and 
ckcountry use. Outside the park boundary to 
 east is a region of intensive urban and 
urban development and human use. includ­
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A
pa
 Mountain Black Bear
and Use at Rocky Mo
s) provided a good "control." It receives 
visitor use and most of the area outside and 
cent to the park is undeveloped USFS land. 
ocky Mountain NP, in north-central Colo­

 about 50 mi les northwest of Denver, pre­
es the most rugged section of the Colorado 
t range. Elevations are among the highest 
e contiguous U.S .. (8,000' to 14,000'+). 

etation zonation is apparent. About 1/3 of 
igh study area is alpine tundra. Mid-slopes 
ain spruce/fi r vegetation; lodgepole pine 
rs on old burns and south facing slopes. At 

ower elevations, north facing slopes contain 
glas fir and aspen; glacial moraines with 
derosa pine intermixed with meadows occur 
e dryer s ites. The winter climate is cold 
 low precipitation: summers are cool. with 
erate precipitation: the alpine tundra can 
onstrate arctic condi tions year round. 
ecause black bears are difficult to count. 

tudy aimed at a total capture census. The 
s were captured with foot snares. marked 
 ear tags and radiocollared. The east area 
us took two years. Low bear densities 
nt that a lot of country had to be covered to 

ure one bear and almost all the field work 
to be done in the backcountry. Baiting and 
ure equipment was carried by backpack. 
The west s ide study area was censused in 
7. 1988. and 1989. Following thi s. 
otracking and monitoring were performed 
 the study was terminated in the winter of 
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the Parks (YIPs) were increasingly utilized 
 lower risk tasks (radiotelemetry and assis­
ce in bear capture). The park putout a call for 
lunteers and eventually a cadre of about 25 
Ps was available to meet project needs. 

Most of the volunteers became highly skilled 
adiotelemetry and bear handling assistance. 
e project could not have been done without 
m. The park staff. particularly t.he West Unit 
ff, also provided assistance and logistics sup­
t. Because of the rugged terrain the bears 
ab ited, it was not uncommon for a 
iotracking team to spend an entire day hiking 
rder to get a single radiolocation on a bear. 
as necessary to go to the bear dens in the 
ter to replace radiocollars, to obtain data for 
ning ecology and to check for reproduction 
 physical condition, which posed special 
istic and safety problems. The bears tended 
elect cave dens near timberline, a little over 
iles above sea level--from I 0,000 to I 1,000 

t, on steep north facing s lopes, among cliffs. 
ote from human use and trai ls. The winter 

m had to snowshoe or ski, with heavy packs. 
ing with cold weather. high altitudes. bliz­
ds. temperamental snow packs. steep slopes, 
w covered cliffs and avalanche hazard. 

Hazardous Work 
Although the work was hazardous. as the 
ter crew gained experience with safety fore­

st in mind, the ri sk was reduced. There were 
. 
 study was hindered throughout by fund ing. 
power and logistics problems. Volunteers 

nor mishaps on almost every trip - frost bite, 
lllmbles down steep s lopes. bruises and sprains, 

Continued on page 26 
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he be~~s in Rock): Mountain NP den ned in caves on
nd trails at I 0:0?0 el~vauons. Rad1o locatmg and sn
esearch techn1c1an. Bill McEwen. clears den entrance a

nd Jana McCutchen observe. 

ltitude sickness. and forced overnight bivouacs. 
ut no serio us injury occurred on any winter 
np. 

After all the census effort o n the east side. 
nly 6 adult and subadult bears were captured. 
f these only 2 were adult females: 3 were 

ubadult males. I was a subadult female. and 3 
ere cubs of the year. The study team bel ieved 
at all resident bears in the area had been 

aptured. as each was snared several times be­
ore the bears became trap wary. 

Since the area had been well covered with 
apture ites. the tudy team co ncluded that the 
w capture rate was because of their low num­

ers. Because it had seemed logical that there 
ould be more bears in the area, capture effort 
as maintained lo ng a fter all the residents had 

een captured. 

The research revealed the extremely low 
nsity of bears in this area. If 3 cubs were 
unted for a total o f 9 bears, the density was 
ly I per 16 square miles compared to I bear 
r 2.2 square mile found in the black bear 

search program conducted by the Colorado 
ate Division of Wildlife in southern Colorado 
eck, 199 1 ). About 40 percent of the east s ide 

udy area was a lpine habitat. which the bears 
d not util ize. If this area was not included and 
ly forested habitat was calculated in relation 
 bear numbers, the de ns ity was I bear per 9.7 
uare miles--still a low density. 

(The bear depredation problem was so lved 
1985 by the capture and radiocollaring o f the 
st subadult male. a 3-year- old. After his 
ease his activities resulted in hi recapture 
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d transplant to a remote section o f the park. 
 was killed by a hunter outside the park, and 
er his demise bear incidents in the backcountry 
pped to previous low levels.) 

 

to
si
fe
 steep s lopes. in remote areas far from roads 
owshoeing to the dens was a dificult task. 
s YIPs Damon Lamothe, Ho lly McCutchen 

West Area Resul ts 

he bear census on the west side study area 
m 1987 to 1989). revealed a s lightly better 
lio n than the east side. Of 12 bears ac­
ted for by 1989. 3 were adult females and 4 
 adult males. Two ubadult females, a sub­

t male. and two cubs completed the count. 
bear dens ity fo r the west s ide was o ne bear 
3 square miles of study area or one bear per 
quare miles of forested habitat below tim­
ne. 

 comparison of the ea~t vs. the west side 
opulations showed no mortality of adult 
les on either side of the park during the 
, but the male bear population on the east 

of the park showed explo itation and consid­
le turnover. No adult resident males were 
red here. only ubadults. Males d id no t 
ong enough to become mature. 

he study provided insight into the cau es o f 
ale mortal ity. Three of the 5 subadults 

tually captured here were killed, 2 by legal 
ng outside the park and I by unknown 
s. In addition a fourth mysteriously disap­
d from the population. The subadult male . 
ently because o f their less wary nature and 
 for more pace, wa ndered in and out o ft he 

 subjecting them to human predation out­

Boundary Effect 

e project researchers noted a "boundary 
t" o f human use and development outside 
rk in relation to bear land use inside the 
Much of the area outside and adjacent to 
stern park boundary was occupied by the 

were
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wn of Estes Park and mountained subdivi­
ons. Bears could not occupy these areas. The 
males ins ide the park on the east side survived 

bear
year
from
aver
me ranges far with in the park bo undaries. 
he east s ide we found areas with in the park 
we called vacant bear habitat. These were 
s extending ins ide the park for 1 to 2 miles 
re bear habitat was suitable but rarely used 
use of high human use outs ide the park. 

e land tenure system and population struc­
of bear~ on the west s ide of the park was 
iderably diffe rent from the east. Here much 
e area outs ide and adjacent to the park was 
S land. Mature males were found on this 
in addition to subadults. There wa~ no 
ality of these bears while they were being 
te lemetered. Most o f them had large home 
s that were part ly in the park but extended 
any miles to the west o utside the park. 

ral females had home ranges straddli ng the 
dary here. and they would move in and out 
 park freely. One area outside and adjacent 
 western park boundary did not contain 

bear home range~. This was the township 
and Lake: park bears avoided this aren. 

ndiote lemetry showed the adult fema les 
xclusive home ranges averaging about 20 
e miles. Home ranges of the large males 
 not obtained: however 2 \ mailer males had 
s from 16 to 26 square miles in si.ce. 

Secretive Behavior 

 fo~nd black bears a t ROMO were unique 
av10r compared to those in other parks. In 
 national parks black bears are highly 

le and frequent human u~e areas. In con­
 the ROMO bears secret ive and avoided 
n use areas. The park has about 600.000 
r days of hik ing use on the trai ls, but bears 
ear sign are seldom observed. Intensive 

tracking of two east side fcmnle bears. 
 had home ranges in the areas of heaviest 

n use. indicated they were almost never 
 in human use areas. On average they were 
ocated about I km from trails. 2 km from 
eads, 2 km from d irt roads. I 1/2 km from 
 roads. 2 km from pic nic areas. 3 km from 
n residences. 5 1/2 km from the major 
grounds. and stayed about 6 km from the 
boundary (McCutchen. 1990). As we 
reted it. the bears partitioned the space. 
umans us ing the network of roads and 
nd the bears using the inter~t itial areas. 

ecause bears and other large carnivores 
uce so slowly. it requires ~everal year~ of 
to obtain some idea of their population 
ic~. The research on the bear~ in the park 
tended into 1990. 1991 and 1992 to gain 

formation. 

Low Reproductive Rates 

found that reproducti ve rate and success 
 black bears at ROMO were among the 
 on record for any study of black bears in 
America. Females in the park did not 
sfully reproduce and bear the ir first litters 
ey were about 7 years old. Genera lly 

bears in the western U.S. have cubs at 
 to 5 years of age (Beck. 199 1 ). and the 
s in the eastern U.S. reproduce at about 3 
s (Alt. 1989). Litter size at ROMO varied 
 one to 3 cubs but overall was quite low. 
aging 1.7 as compared to Beck's ( 1991) 
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Summer capture 
crew members 
Steve King (left) 
and Je ff Gould 
measure 
immobilized 
black bear snared 
in Rocky 
Mountain NP. 
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 primary productivi ty needed by the bears. 
 this high mo untain area is marginal habi­
r the bears. and their reproductive rate is 

, D. R. and D. D. Hanson. 1986. The use of 
ansplanting to expand bighorn sheep ranges. 
roc. Bienn. N.A. Sheep Council. 5:166-177 
ing~ in \Outhern Colorado of 2.0. and Alt"s 
89) 3.0 for Penn~yh ania. To put this in 
pective. as~uming a 2 year litter intervaL a 
ear old female black bear in Pennsylvania 
ld have produced 12 c ubs in her lifetime 
rca~ a I 0 ) ear o ld fema le at Rocky Moun­
 ·ational Park would have produced 3 or 4. 
he sex ratio of cubs at ROMO was about I : I 
e~ to females. si milar to other studies. Cub 
ival. e.g. the percent ~urviving from binh to 

ear of age. hO\\ever. wa~ extremely low. 
raging about 43 percent a~ compared to 56 
ent found by Beck ( 1991 ). who considered 
ub survival low as compared to other stud­
Thccau~cs for cub mortality at RO 10 need 
her \tudy. Two sources of cub mortality 
tified were stan at ion in the den and canni­

sm by other bean .. 
he black bear~ at Rocky Mountain P also 

e found to be among the smallest on record. 
ure females weighed from 80 to 165 pounds 
ompared to "'eights of 130 to 235 pounds 
ck. 199 1) for fe male black bears in southern 
orado. Mature males weighed from 140 to 
 pounds a'> compared to males in the south­

olorado study (Beck. 1991) which weighed 
 176 to 350 pounds. Yearli ngs at ROMO 

e consiqently ~mall . Both females and 
es averaged about 26 pounds as compared to 
ages of 48 pounds fo r females and 50 pounds 
males in southern Colorado (Beck). We 
ised that o ne of the causes o f yearling 

tality was low body weight going into hiber­
on. 
The small body sizes. late matu ration and 
 rates of rcproduct ion of the bears in Rocky 
ntain P appear to be functions o f the 
tat. Beck ( 1991) considered the park area 
ginal for bears and judged that his study area 
outhern Colorado was above average. In 
k's area. where the bear habitat was some­
t lower in average elevation. the bears had 
 major feeding economies to draw from; 
nning in early summer and into the fall 
y crops provided food: in late fall acorns 
d mast) from abundant oak stands were 
zed. In this area also there is greater habitat 
rsity wi th many patches of vegetation in 
ous sera! stages. 
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tat fo
t Rocky Mountain NP the growing season 
e bear habitat is very short. and the climate 

ssentially subarct ic (subalpine). The ex-

nter 1993 

corr
l y high elevation~ and dry cold result in 
roductivity of food bearing plants. Fur­
the bears have o nly one major feeding 
my - berry crops - from mid summer to 

 fal l. There is no oak in the park. One 
nanl. but infrequently produced. hard mast 
which the bears did utilize was the tiny 
 from limber pine in late fa ll. Bear habitat 
sity in the park is limited. Much of the 
 s forest is mature: there is not a good 
ic o f various sera! or age stands. This is due 
 park's vigorous protection from wildfire 
e 77 years since its establishment. 

Multiple Pressures 
 research indicates that low densities and 
ers of black bears in Rocky Mo untain NP 
 from a combination of factor . First. 
 the eastern park boundary the town of 
 Park. subdivis ions. summer homes, re­
and o ther forms of urbanization have 
ed and fragmented bear habitat and con­
d travel corridors. These areas also act as 
lation sinks" where e migrating bears come 

onnict with man and are removed from the 
ation. 
cond. hunting pressure along the eastern 
ary appears to have been so great as to 
 eliminate the o lder male age classes. The 
ado State Division of Wildli fe is aware of 
unting pressure and s ince 1986 has formu­
more restrictive regulations for bear hunt­
 areas surrounding the park. 
hird. visitor use on the east side is ex­
ly heavy on roads and trai ls. Many human 
eas are in highly productive bear habitat 
ian areas and aspen stands). Because o f 
unique human avoidance behavior. the 

 do not use th is habitat. which reduces the 
 carrying capacity for the species. 

nh. historic fire suppress ion has degraded 
ar habitat causing fun her reduction of the 
 bear carrying capaci ty. The park is devel­
 a fire management plan that will include 
ribed burning. Resto ring the park's fire 
e eventually wi ll create the needed veg­
e mosaics and increa e herbaceous and 
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Summary of Results 
 summary. this 7 year study o f black bears 
cky Mo untain NP reveals that the species 
ing heavily impacted by humans. The 
lation is very low. The census of the study 
on the lower 2/3 of the park indicated a 
lation of 21 bears. Extrapolating for the 
 park there is probably a population of 

t 30 to 35 bears. Recruitment of2 subadult 
les to the breeding population set the trend 
y upward. Male age classes on the east 
of the park show exploitation, however 
telemetry revea led no evidence of poach­
f bears inside the park. 
e bears are of small body size and exhibit 
aturation and low rates o f reproduction. 
high avoidance behavior to humans ex­
why park areas of suitable habitat are not 
fully uti lized. The four factors of impact , 
d with the species very low reproductive 
ty, have made this a subpopulation at risk. 
pulation is so small in the park that the 

f 2 or 3 adult females would put it on a 
ard trend. 

hough the habitat is marginal. research 
tes that the bear population would be 
cantly larger (by perhaps as much as an 
ted 30 percent) if human impacts were 
ated or mitigated. Periodic monitoring of 
ck bear population in the park is essentjal. 
ecies is an indicator of the impacts of 
 use on the area as well as an indicator of 
tem (forest) health. 

m an ecosystem viewpoint the black bear 
tion at Rocky Mo untain NP provides a 
model of what can happen to large carni­
n a preserve when the area is too small to 
in a viable population and begins to suf­
m the "is land effect." being encroached 
y adverse human land uses. 
e information obtained by this research 
t was incorporated into the bear manage­
ection of the park 's Natural Resources 
!ement Plan. 
wcheon is a Research Wildlife Biologist 

e NPS Rocky Moumain Region, stationed 
CPSU at Northem AZ State Unil·ersity. 
aff 
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