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again into a more quiescent form persisting among the
smaller, more resistant reservoir species such as
deermice, meadow mice, or woodrats. Wild camivores,
opossum, and feral pigs obtain transient plague infection
and resulting antibody from ingestion of a variety of
rodent species. A propensify for a particular prey species
may increase the chance of plague infection through
ingestion within a given geographical focus.

Food Habits and Plague Infection
Chapman & Feldhamer (1982) reviewed food studies

for wild mammals in their book "Wild Mammals of North
America.” Bobcats and grey foxes consume cottontail
rabbits, woodrats, and occasionally ground squirrels,
allowing for plague infection through consumption of both
reservoir and susceptible rodent species in a plague focus.
Foxes consume rabbits, ground squirrels, and meadow
mice and consequently, like the bobcat, may be infected
through consumption of both reservoir and susceptible
rodent species. The preferred food of mountain ion are
deer; however, where deer have been depleted lions may
consume wild rodents. It is significant to note that where
the majority of plague positive mountain lions have
occurred in central and southern California, deer
populations have indeed been depleted. Feral pigs are
opportunistic feeders, and they are known to take carrion.
Feral pigs are apparently infected through ingestion of
both plague reservoir and susceptible rodent species. Pine
martens and badgers are primary consumers of wild
rodents. Pine martens feed on microtines, but also on
chipmunks and small ground squirrels in boreal forest
habitat. Since they are feeding on both reservoir and
susceptible rodent species, the chance of plague infection
for pine martens in a plague focus would be relatively
high. Badgers feed more exclusively on ground squirrels,
which are susceptible rodent species. Messick et al.
(1983) felt that badgers could be used as sentinels for
plague epizootic activity among ground squirrel
populations in plague endemic areas in Idaho. The lower
percentage of positive plague antibody among badgers in
California may be reflective of their feeding on ground
squirrels. Positive badgers may indicate active squirrel
epizootics, and negative results may indicate inter-
epizootic periods. Coyotes, skunks, raccoons, opossums,
and bears show somewhat lower infection rates than the
above animals, as shown in Table 2. Their more
omnivorous feeding habits may account for the lower
levels of plague antibody, since rodent prey make up only
a percentage of their diets.

Meetipg Program Objectives
The collaborative interagency program of sampling

and testing wild carnivores for plague has proven to be a
cost-effective method of disease surveillance in California.
Smith, Nelson & Barnes (1984) and Nelson, Madon, &
Tilzer (1986) have reported on the effectiveness of the
program in helping to define the extent of plague
epizootics over a broad scale during disease investigations
in California. This methodology continues to be a cost
effective tool for disease determination during
investigations in California, utilizing both domestic and
wild camivore serology.
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Plague was detected for the first time in the coastal
mountains and inter-mountain valleys of northwestern
California utilizing wild camivore serology. Clover et al.
(1989) used the serological testing of black bears and wild
rodents closely associated with bear dens, to describe the
existence of an enzootic plague focus in a temperate rain
forest habitat of the northwestern California coast, north
of Eureka. Sero-testing of wild carnivores has since
demonstrated the occurrence of plague in the valleys of
Mendocine County, south of Eureka (Table 3). The
sampling and testing of wild carnivores for plague
antibody has allowed for a rediscovery of plague activity
in several regions of California with historical evidence of
epizootics, but little recent disease history. Consistent
wild carnivore sampling in many of these locations has
demonstrated disease persistence within rodent prey
populations, and aided in circumscribing apparent
geographical disease foci within the state.

Table 3 demonstrates the occurrence of plague as
shown by the sampling and testing of wild carnivores,
opossums, and feral pigs in a variety of geographical
habitats within California. These include the Modoc
Plateau in northeastern California, where plague was
rediscovered through wild carnivore sampling after a long
apparent absence of epizootic plague since the 1940s;
Yosemite National Park, where a cooperative sampling of
black bears with the U.S. National Park Service has
shown persistence of disease in a subalpine habitat of the
Sierra Nevada Mountains, foothill oak woodland and
yellow pine forest of the Tehachapi and Piute Mountains,
and the coastal interior of Mendocino County in
northwestern California and coastal interior of Monterey
County in central California. In Monterey County, in an
oak woodland/chaparral habitat, the sampling of feral pigs
by the U.S. Army has proven to be an effective sentinel
of plague activity, supplementing the sampling of wild
carnivores.

Early Waming Detection

Evidence from several locations in Califomnia
suggested that if consistent wild carnivore sampling for
plague antibody could be carried out in winter/spring in
a known area of endemic plague, positive winter/spring
results could provide an early waming of disease activity
in a given location prior to when epizootics or human
cases normally occur in summer. The early waming
could be used for predictive value and an alert response
provided to lessen the potential of a human case in
sumnmer months in the same environment. Smith, Nelson
& Barnes (1984) reported that winter positive evidence
among wild camnivores did preceed a summer plague
epizootic in ground squirrels at Lava Beds National
Monument, California in 1977. Serological sampling for
plague antibody from coyote, bobcat, and grey fox in
winter months in the Carson River drainage near
Markleeville in eastern California has shown a high
percentage of positives each year for a 13 year period as
shown in Table 4. This represents the highest percent
positives among wild camnivores for all regions sampled
in California over the past two decades. The area is a
transitional zone at the eastern fringe of the Sierra Nevada
mountains and the western extent of the Great Basin
desert habitat which extends further to the east. There is












