


mammals. Nymphs become adults, and
although adults are a “dead-end” for the
virus because they feed on larger hosts
than the nymphs and larvae, it is the adults
that transmit the virus to humans.

Research In Rocky Mountain National Park:
The CDC, under the direction of Bob
McLean, began an investigation of the CTF
natural cycle in Rocky Mountain NP in
1974. The first step was to determine where
the virus and ticks accurred altitudinally.
Small mammals were trapped at sites 8,000
to 11,400 feet in elevation. Mclean found
that the least chipmunk (E. minimus) and
the golden-mantled ground squirrel (S.
fateralis) were the most frequently
infected small mammals and that they had
the greatest infestations of immature
wood ticks. It also was apparent that the
ticks were most abundant at the lower
elevations (the upper montane zone) and
on rocky, south-facing slopes.

Armed with this knowledge, the CDC
launched an investigation to determine
more precisely where the natural cycle
was maintained and, more importantly,
why the cycle was localized in the
landscape. Two study areas were chosen
to encompass all the plant communities
found on south-facing siopes in the upper
montane region of the Park.

Intensive studies of flora, fauna, and
environmental structure over a two-year
period developed a clear picture of the CTF
cycle in the Park. The south-facing slopes
in the upper montane were characterized
by major ecological gradients of soil depth
and soil moisture. Wood ticks were
confined to areas of shallow soil, steep
slope, exposed rock, and rock crevices by
their physiological tolerances for soil
temperature and soil moisture. Solar
radiation must be great enough to warm
the soil sufficiently for egg developmentin
the summer. The warm period of summer
must be long encugh for larvae and
nymphs to emerge, find a host, feed, and
molt before winter. But, winter soil
temperatures must be sufficiently cold to
physiologically refease the adults from the
diapause that prevents them from feeding
in the fall. These low soil temperatures
also prevent the immature ticks from
attempting to feed at the wrong time of the
year. Soil relative humidities must be high
enough to prevent desiccation of eggs and
ticks. Thus, suitable conditions for tick
survival depend on latitude, altitude,
aspect, vegetative cover, and litter.

Another requirement of the ticks must be
met — they must have hosts to feed upon.
Golden-mantied ground squirrels, least
chipmunks, and porcupines were
abundant on the rocky slopes, where they
found all their requisite food and cover.
The influence of environmental structure
was S0 pervasive that equations
(discriminant functions) could be
developed to predict where the ticks and
virus occurred. These equations were

based on easily measured environmental
variables such as soil depth, amount of
shallow soil (less than two inches), degree
of stope, shrub cover, and amount of grass
litter. Unfortunately, research funds were
too limited to evaluate these equations in
new areas and only a statistical validation
was performed.

Applicakility of the Research: The
descriptions of the environment amenable
to virus and ticks (and the discriminant
functions if they were fully vafidated)
could be used to locate recreational
facilities and activities to minimize human
exposure to the virus. The tick
discriminate function could be used in the
application of acaricides (pesticides).

The research provided information on
other problems. For example,
Richardson’s ground squirrel is a reservoir
for plague (Yersinia pestis). Results of the
study suggested that if Richardson's
ground squirrels were controlled (killed) to
minimize human exposure to plague in
Moraine Park Campground (such an effort
was instituted in 1976 and 1977), they
would be replaced by golden-mantled
ground sguirrels, a major carrier of CTF.
However, this would not increase the risk
of human exposure to CTF virus because
the golden-mantled ground sguirrels
would have moved out of the area that was
climatically suited for ticks.

Prevention of CTF: CTF is best prevented by
being aware of the danger posed by the
adult ticks. In Rocky Mountain NP, adult
ticks are most active during May and June
and are most abundant on rocky, south-
facing slopes between 7,900and 8,900 eet.
People should be encouraged to avoid
spending too much time in these areas in
the spring. Also, people should be
encouraged to assist one another in
detecting and removing ticks from their
clothing and bodies. Light-¢olored
clothing make the dark ticks more
apparent. "Blousing,” or tucking pant legs
into boots or socks, prevents the ticks
from gquickly becoming concealed beneath
the trousers. Personal examination after a
hike or other recreational activity
(concentrating on the groin, belt line, and
hair line on the neck — ticks respond to
tight places in determining where to feed)
can often detect ticks before they complete
attachment and begin to feed.

Further Informatien: More detail on CTFin
Rocky Meuntain NP can be found in the
following reports: Carey, A.B. 1979
Discriminant analysis: a method of
identifying tfoci of vector-borne diseases.
American Journal of Tropical Medicine
and Hygiene 28 (4). 750-755, Carey et ai.
1980. The structure of a Colorado tick fever
ecosystem. Ecological Monographs 50 (2)
:131-151; and MclLean et al. 1981. The
ecology of Colorado tick fever in Rocky
Mountain National Park in 1974. American
Journal of Tropical Medicine and Hygiene
30(2): 483-489.
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