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ABSTRACT: Fifty-six red foxes (Vulpes vulpes), 18 gray foxes (Urocyon cinereoargenteus), and
13 coyotes (Canis latrans) obtained by the South Carolina Wildlife and Marine Resources De-
partment during an investigation of suspected illegal wildlife translocation were examined for
diseases and parasites. Red foxes and coyotes were confiscated from an animal dealer based in
Ohio (USA), and gray foxes were purchased from an animal dealer in Indiana (USA). Emphasis
was placed on detection of pathogens representing potential health risks to native wildlife, domestic
animals, or humans. All animals were negative for rabies; however, 15 gray foxes were incubating
canine distemper at necropsy. Serologic tests disclosed antibodies to canine parvovirus, canine
distemper virus, canine adenovirus, canine coronavirus, canine herpesvirus, and canine parainflu-
enza virus in one or more host species. Twenty-three species of parasites (two protozoans, three
trematodes, four cestodes, eleven nematodes, and three arthropods) were found, including species
with substantial pathogenic capabilities. Echinococcus multilocularis, a recognized human patho-
gen not enzootic in the southeastern United States, was found in red foxes. Based on this information,
we conclude that the increasingly common practice of wild canid translocation for stocking fox-
chasing enclosures poses potential health risks to indigenous wildlife, domestic animals, and humans
and, therefore, is biologically hazardous.

Key words: Infectious diseases, parasitism, Echinococcus multilocularis, red fox, Vulpes vulpes,
gray fox, Urocyon cinereoargenteus, coyotes, Canis latrans, host translocation, biological risks.

INTRODUCTION fox hunting have an organized system of

Recreational pursuit of foxes with field trial competitions under the auspices
hounds, commonly termed fox hunting, has  of state and national organizations.
been a popular tradition in many regions Fox hunting of either style has certain
of the United States since colonial times. requirements for its conduct. Tracts of land
Over time, fox hunting in the United States that are of adequate size and suitable for
has evolved into two different forms. One both habitation by foxes and pursuit by
is the formal European “redcoat” style hunt hounds must be available. With changes
with horse-mounted participants using in land ownership patterns, such areas have
large packs of hounds. The second is a less diminished greatly. Fragmentation of
formal style of hunting that does not in- properties into smaller ownerships, with
volve horses and is conducted by individ- the resultant problem of trespass by hounds
uals or small groups with their own hounds. on posted land, has prompted houndsmen
The latter type currently is more widely to seek alternatives in order to preserve
practiced in the United States and often is their sport. A relatively recent, but in-
done at night. Participants in this style of creasingly frequent, practice is the con-
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struction of large enclosures in which foxes
may be pursued by hounds. These fox-
chasing enclosures, commonly termed “fox
pens,” have the advantages of facilitating
containment and retrieval of hounds, and
consequently aid greatly in eliminating
conflicts between fox hunters and other
landowners.

Within the past decade the number of
fox-chasing enclosures in the southeastern
United States has increased dramatically.
We estimate that there are at least 150 pens
in 12 southeastern states. Nearly all enclo-
sure owners periodically stock foxes in their
pens. In addition to both red foxes (Vulpes
vulpes) and gray foxes (Urocyon cinereo-
argenteus), coyotes (Canis latrans) are also
released in many enclosures. Although fox-
chasing enclosures have certain clear ben-
efits, many state wildlife agencies have
concerns regarding their operation; a fre-
quent one is that translocation of wild ca-
nids is a potential disease risk. Regulations
governing the operation of fox-chasing en-
closures, including those on sources and
species of wild canids stocked and on the
amount of health monitoring required,
vary among states.

In this report, we present the results of
a survey for diseases and parasites among
red foxes, gray foxes, and coyotes procured
by the South Carolina Wildlife and Marine
Resources Department (SCWMRD) dur-
ing a covert investigation of fox-chasing
enclosure operations in that state. The data
are evaluated with regard to potential dis-
ease risks that may be associated with the
current form of private sector transloca-
tion and release of wild canids in fox-chas-
ing enclosures.

MATERIALS AND METHODS

Animals examined during this study origi-
nated from an 18-month covert investigation of
suspected illegal possession and/or importation
of foxes and coyotes into South Carolina (USA)
conducted by the SCWMRD Division of Law
Enforcement. The animals included 56 red fox-
es, 18 gray foxes, and 13 coyotes.

The red foxes and coyotes were confiscated
on 2 December 1989, when the supplier and

local purchasers were arrested for violations of
animal importation and possession regulations.
The state of origin of individual animals was
uncertain, although the supplier reported ob-
taining animals in Ohio (USA) and other nearby
states. Reportedly, medications and vaccina-
tions had not been administered. The animals
were transported from the supplier’s facility in
Ohio to South Carolina as a single shipment.
During transit the animals were kept in ap-
proximately 1 m x 1.5 m x 1 m cages with
each cage containing two to five animals seg-
regated by species. Eight red foxes that were
dead when seized by SCWMRD were frozen
and submitted intact to the Southeastern Co-
operative Wildlife Disease Study (SCWDS; Col-
lege of Veterinary Medicine, The University of
Georgia, Athens, Georgia, USA) on 7 December
1989. The remaining 48 red foxes and all 13
coyotes were housed at a SCWMRD facility un-
til 20 December 1989 when they were trans-
ported alive to SCWDS. Within the SCWMRD
facility, all 13 coyotes were housed together and
red foxes were divided equally between two
pens.

The gray foxes originated from a group of 20
animals purchased covertly in August 1989 from
an animal dealer in Indiana (USA). After pur-
chase they were held in an animal-holding fa-
cility belonging to a local trapper. Medications
and vaccines were not administered. While
housed at the trapper’s facilities, two animals
died but were not retained. The remaining 18
foxes were submitted alive to SCWDS on 15
February 1990. Locally acquired gray foxes and
red foxes, including new animals acquired pe-
riodically, also were housed at the trapper’s fa-
cility but were kept in separate pens.

Because of the large number of animals sub-
mitted on relatively short notice, necropsy and
diagnostic procedures were designed to detect
only those diseases or parasites with wildlife,
veterinary, or public health significance, or those
easily detected. Attempts were not made to pre-
cisely quantify parasites or pathogens consid-
ered to have limited pathologic consequence.

Live animals were anesthetized with an in-
tramuscular injection of a mixture of 5 mg/kg
ketamine hydrochloride (Ketaset, Bristol Lab-
oratories, Syracuse, New York, USA) and 1 mg/
kg xylazine (Rompum, Haver-Lockhart Labo-
ratories, Shawnee, Kansas, USA) and then eu-
thanized with an intracardial injection of sodi-
um pentobarbital (Fatal-plus, Vortech
Pharmaceuticals, Dearborn, Michigan USA).
While animals were anesthetized, 50-ml sam-
ples of whole blood were obtained by cardiac
puncture and allowed to clot; the serum was
removed and frozen for serologic tests. Thin
blood films prepared from EDTA-preserved
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(Becton-Dickinson Vacutainer Systems, Ruth-
erford, New Jersey, USA) whole blood were air-
dried, fixed in 100% methanol, stained with
Giesma, and examined microscopically (100-
1000 x ) for hematozoan parasites. The sex, age,
weight, and general physical condition of each
animal was recorded, and each animal was as-
signed an individual identification number. Ages
were determined as described by Petrides (1950)
for red and gray foxes and by Nellis et al. (1978)
for coyotes. Physical condition was evaluated
based on the estimation of intraperitoneal fat
described by Windberg et al. (1991). Pelage was
parted with forceps and brushed with a small
brush to recover arthropod parasites; the ar-
thropods were preserved in 70% ethanol for sub-
sequent identification. Scrapings of suspected
mange lesions and of ear canals were prepared
in immersion oil and examined microscopically
to confirm infestations of mites. Each animal
was examined visually and by palpation for ex-
ternal injuries or wounds.

Necropsy examinations were conducted as
described by Nettles (1981), except that the skin
was not removed. Internal organs and other body
tissues were examined in situ for lesions or ab-
normalities. One-half of the brain obtained by
longitudinal bisection was placed in a plastic
container, refrigerated, and tested for rabies
within 48 hr using direct immunofluorescent
methodology (Dean and Abelseth, 1973). The
stomach, small intestine, large intestine, and ce-
cum were excised, and helminth parasites were
recovered by the methods of Crum et al. (1978).
The lungs, esophagus, and heart were excised
and examined without magnification for para-
sites as described by Nettles (1981). Sections of
brain, lymph node, lung, heart, liver, kidney,
spleen, adrenal gland, pancreas, stomach, duo-
denum, jejunum, ileum, large intestine, dia-
phragm, tongue, masseter muscle, urinary blad-
der, and any gross lesions were excised, preserved
in 10% neutral buffered formalin, embedded in
paraffin, sectioned at 6 to 9u, stained with he-
matoxylin and eosin, and examined microscop-
ically (40 to 1,000x). Sections of brain, kidney,
spleen, liver, mesenteric lymph node, retropha-
ryngeal lymph node, and feces were placed in
whirl pacs and frozen for subsequent microbi-
ologic studies. Frozen brain, liver, and spleen
from selected red and gray foxes were tested
for canine distemper virus using direct fluores-
cent antibody methodology (Appel and Gilles-
pie, 1972). Sheather’s sugar flotations (Levine,
1985) were performed on feces to detect hel-
minth eggs and coccidian oocysts. Serum sam-
ples were tested for antibodies to canine par-
voviruses using the hemagglutination inhibition
test described by Carmichael et al. (1980) and
for antibodies to canine distemper virus, canine

adenovirus, canine coronavirus, canine herpes-
virus, and canine parainfluenza virus (SV-5) us-
ing serum neutralization tests described by Ap-
pel and Robson (1973). Cell lines for virus
neutralization tests included secondary dog kid-
ney cells (canine adenovirus, herpesvirus and
parainfluenza virus), the Vero cell line (canine
distemper virus), and the NLFK cell line (canine
coronavirus). A titer of =1:10 in all tests would
indicate a previous infection with the corre-
sponding virus in dogs. The cut-off point in foxes
and coyotes is not known.

Because of the large number of red foxes,
complete examinations as described above were
restricted to 20 animals. Many of the above pro-
cedures, however, were performed on addition-
al red foxes, and sample sizes are specified where
appropriate. Representative specimens of par-
asites recovered were deposited in the U.S. Na-
tional Parasite Collection, Beltsville, Maryland,
under accession numbers 81977 to 81990. The
potential health risks posed by the diseases and
parasites detected were evaluated by criteria
described previously (Schaffer, 1979; Schaffer et
al., 1981; Schorr et al., 1988).

RESULTS

Determination of general physical con-
dition was made on 28 red foxes and on
all coyotes and gray foxes. The general
physical condition of red foxes (14 fair, 14
good) was subjectively rated as poorer than
that of coyotes (13 good) or gray foxes (1
fair, 17 good). Red foxes had a higher prev-
alence of external wounds or injuries (71%)
than coyotes (46%) or gray foxes (11%).
Externally detectable injuries included
both recent and long-standing lacerations,
ulcerations, abrasions, bite wounds, bone
and tooth fractures, soft tissue infections,
pyodermas, and areas of hair loss.

Direct immunofluorescent testing of
brain tissue for rabies virus was negative
for all 56 red foxes, 13 coyotes, and 18
gray foxes. Visual inspection specifically
for oral papillomas was negative for all
animals, as were visual examinations at
necropsy for lesions that might be attrib-
utable to other infectious diseases.

Canine distemper virus infection was di-
agnosed at necropsy in 15 gray foxes based
on histopathology. Intracytoplasmic and/
or intranuclear eosinophilic inclusion bod-
ies were found in bronchiolar, bile duct,
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TABLE 1. Antibody titers to selected viral diseases
in red foxes, coyotes, and gray foxes translocated from
the midwest to South Carolina.*

Red Gray
Antibody titer foxes Coyotes foxes
Canine parvovirus
Negative 0/48 0/13 2/18
1:20 to 1:80 6/48 1/138 7/18
1:160 to 1:320 18/48 2/13 5/18
1:640 to 1:1,280 16/48 3/13 3/18
1:2,560 to =1:10,240 8/48 7/13 1/18
Canine distemper virus
Negative 36/36 1/7 12/12
1:300 to 1:800 0/36 6/7 0/12
Canine adenovirus
Negative 0/47 0/13 8/18
1:10 to 1:50 1/47 0/13 2/18
1:100 to 1:500 19/47 6/13 1/18
1:800 to 1:25,000 27/47 7/18 7/18
Canine coronavirus
Negative 46/46 10/13 4/14
1:10 to 1:50 0/46 3/13 8/14
1:100 to 1:160 0/46 0/13 2/14
Canine herpesvirus
Negative 38/39 6/13 18/18
1:10 to 1:50 0/39 6/13 0/18
1:160 to 1:300 1/39 1/13 0/18
Canine parainfluenza virus
Negative 11/42 5/12 17/17
1:10 to 1:50 27/42 7/12 0/17
1:100 to 1:160 4/42 0/12 0/17

* Variations in sample size within a species (column) are due
to serum toxicity within cell culture systems; these results
were omitted.

pancreatic duct, urinary bladder, gastric,
and intestinal epithelial cells. Inclusions also
were present in mononuclear cells in spleen
and lymph nodes and in glial and epen-
dymal cells in the brain. Mild multifocal
nonsuppurative encephalitis, mild inter-
stitial pneumonia and bronchitis, splenic
hemosiderosis, and hydropic degeneration
of hepatocytes were noted in infected fox-
es. Liver, spleen, or brain tissues from each
of five gray foxes diagnosed as having ca-
nine distemper based on histopathologic
findings were positive for viral antigen on
fluorescent antibody tests. Liver, spleen,
and brain from three red foxes which had
mild nonsuppurative encephalitis, but no

inclusion bodies, were negative for canine
distemper virus antigen on fluorescent an-
tibody tests.

All three host species had high (>89%)
prevalences of antibodies to canine par-
vovirus and canine adenovirus (Table 1).
Coyotes also had high (=54%) prevalences
of antibodies to canine distemper virus,
canine herpesvirus, and canine parainflu-
enza virus. Most (71%) gray foxes had an-
tibodies to canine coronavirus, and most
(74%) red foxes had antibodies to canine
parainfluenza virus. Antibodies to canine
coronavirus in coyotes (23%) and to canine
herpesvirus in red foxes (3%) were less fre-
quent. The antibodies detected are indic-
ative of prior exposure to the specific vi-
ruses but do not necessarily indicate
infection at the time of testing.

Red foxes harbored 17 species of para-
sites, coyotes had seven species, and gray
foxes had 12 species. (Table 2). Parasites
detected included Echinococcus multiloc-
ularis which is not indigenous in the south-
eastern United States. Values for parasit-
ism prevalence and intensity should be
considered minimum estimates because in
some instances portions of organs were used
for other purposes and in other instances
examination methods were of limited sen-
sitivity. Examinations for hematotropic
parasites were negative for 20 red foxes
and for all coyotes and gray foxes.

Lesions were associated with infections
of Paragonimus kellicotti, Capillaria pli-
ca, and Spirocerca lupi and with infesta-
tions of Otodectes cynotis. A 1-cm sub-
pleural granuloma within a zone of
congestion and atelectasis surrounded a
pair of P. kellicotti in lung parenchyma
of a red fox. Diffuse congestion and focal
hemorrhage within urinary bladder epi-
thelium were associated with infection by
C. plica in a red fox. Multiple granulo-
matous nodules and aortic aneurysms oc-
curred in all four coyotes harboring S. lupi.
Gray foxes infested with large numbers of
O. cynotis had excessive cerumen and de-
tritus in ear canals. The remaining para-
sites were not associated with significant
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TABLE 2. Parasites found in red foxes, coyotes, and gray foxes translocated from the midwest to South
Carolina.
Red foxes Coyotes Gray foxes
Protozoans
Isospora spp. 32/44 (NA) (NA)* 0/13 12/18 (NA) (NA)
Sarcocystis spp. 5/28 (NA) (NA) 2/13 (NA) (NA) 2/18 (NA) (NA)
Helminths
Alaria americana 2/44 (6.5) (12) 5/13 (25.8) (61) 0/18
Alaria arisaemoides 5/44 (6.0) (13) 0/13 0/18
Alaria spp. 5/44 (1.8) (4) 0/13 0/18
Paragonimus kellicotti 1/44 (2) (2) 0/13 0/18
Echinococcus multilocularis 3/44 (1,121) (3,320) 0/13 0/18
Mesocestoides spp. 0/44 5/13 (17.4) (47) 0/18
Taenia crassiceps 21/44 (13.0) (118) 2/13 (21.5) (39) 1/18 (5) (5)
Taenia pisiformis 4/44 (5.0) (15) 7/13 (43.0) (91) 7/18 (4.7) (19)
Ancylostoma caninum 0/44 0/13 12/18 (6.3) (28)
Capillaria plica 2/28 (NA) (NA) 0/13 0/18
Capillaria sp. 0/44 0/13 1/18 (1) (1)
Dirofilaria immitis 6/28 (5.5) (10) 0/13 0/18
Molineus sp. 0/44 0/13 5/18 (2.0) (3)
Physaloptera spp. 8/44 (1.3) (2) 3/13 (2.0) (3) 10/18 (1.3) (2)
Spirocerca lupi 0/28 4/13 (NA) (NA) 0/18
Toxascaris sp. 2/44 (8.0) (15) 0/13 1/18 (2) (2)
Toxocara sp. 11/44 (1.5) (3) 0/13 2/18 (1.5) (2)
Trichinella spiralis 2/28 (NA) (NA) 0/13 0/18
Trichuris spp. 4/44 (1.3) (2) 0/13 0/18
Uncinaria stenocephala 4/44 (1.0) (1) 0/13 7/18 (2.9) (5)
Arthropods
Cediopsylla simplex 7/28 (1.7) (4) 0/13 0/18
Pulex simulans 0/28 0/13 5/18 (1.2) (2)
Otodectes cynotis 0/28 0/13 18/18 (166.4) (600)

* Number infected/number examined (mean intensity) (maximum intensity); NA, data not available.

lesions; however, we did not conduct the
careful inspection of gastrointestinal mu-
cosa which would be required to detect
often subtle tissue damage typical of many
of the gastrointestinal parasites.

DISCUSSION

The animals examined during this study
were obtained fortuitously. Because they
were not selected according to a planned
study design, they may not be represen-
tative of all animals available to fox-chas-
ing enclosure operators. Nevertheless, they
provide the only insight currently avail-
able on the health status of wild canids
being translocated to supply fox-chasing
enclosures. Furthermore, based on records
obtained during the covert investigation,
thousands of animals from the same source

as the red foxes and coyotes had been sup-
plied to fox-chasing enclosures in 17 states,
suggesting that our data on these two spe-
cies may be reasonably representative of
a considerable portion of the animals being
translocated for this purpose.

In addition, data from these animals
must be interpreted with caution. Isolation
of viruses and recovery of parasites con-
firm current infections among the animals,
whereas antibody titers provide only in-
direct evidence of infection. Based on the
antibody titers to canine viruses found in
this study, we infer probable previous in-
fections but not necessarily current infec-
tions. However, the presence of antibodies
does not exclude the possibility of current
infection and virus transmission. In dogs,
an antibody titer of =1:10 in any of the
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reported tests is considered positive. the
cut-off point in foxes or coyotes is not
known but is assumed to be similar.

Criteria for evaluation of the health risks
associated with the translocation of other
species of wildlife have been outlined pre-
viously (Schaffer, 1979; Schaffer et al.,
1981; Schorr et al., 1988), and these criteria
are applicable to disease risks associated
with the translocation of foxes and coyotes.
The criteria are composed of two separate,
but related, factors. One factor is the
pathogenicity of the agents in question.
Understandably, this aspect includes not
only pathogenicity for the hosts being
studied, but also pathogenicity for other
species of wildlife, domestic animals, and
humans. The second factor is the proba-
bility that the agents in question, especially
those which are exotic to release sites, will
persist under the ecologic conditions pres-
ent at release sites. Under these criteria,
potential risks include both the introduc-
tion of exotic pathogens in release areas
and artificial intensification of enzootic
pathogens.

Most diseases and parasites detected or
indicated by serologic tests during this
study have not been associated with epi-
zootic mortality among wild populations
of these canids, although canine distemper
among gray foxes is a notable exception
(Helmboldt and Jungherr, 1955; Hoff et
al., 1974; Monson and Stone, 1976; Nich-
olson and Hill, 1984; Davidson et al., 1992).
Many of these diseases and parasites, how-
ever, have caused sporadic morbidity or
mortality among these hosts. In addition
to canine distemper, other agents patho-
genic for wild foxes or coyotes include ca-
nine parvovirus (Evermann et al., 1980;
Holzman et al., 1992), canine adenovirus
(Cabasso, 1981), Alaria spp. (Schmidt and
Roberts, 1989), Paragonimus kellicotti
(Davis and Libke, 1971; Davidson et al.,
1992), Ancylostoma caninum (Radomski,
1989), Dirofilaria immitis (Crowell et al.,
1977; Custer and Pence, 1981), Spirocerca
lupi, Uncinaria stenocephala, and Oto-
dectes cynotis (Soulsby, 1968).

JOURNAL OF WILDLIFE DISEASES, VOL. 28, NO. 4, OCTOBER 1992

As noted, a complete assessment of the
potential health risks also should include
pathogenicity for other species of wildlife,
domestic animals, and humans. In this re-
gard, the occurrence of Echinococcus
maultilocularis in red foxes is particularly
significant because of its implications for
public health. Alveolar hydatid disease,
caused by E. multilocularis, is a devastat-
ing disease in humans which often is dif-
ficult to diagnose and to treat and which
typically has a high case fatality rate re-
gardless of treatment (Rausch, 1975;
Schantz et al., 1982). Additional agents
found with significant pathogenic capa-
bilities in other wildlife, domestic animals,
or humans include: canine parvovirus, ca-
nine distemper virus, canine adenovirus,
canine coronavirus, canine herpesvirus,
canine parainfluenza virus (Fenner et al.,
1987; Budd, 1981; Cabasso, 1981), Isos-
pora spp. (Levine, 1985; Soulsby, 1968),
Alaria spp., P. kellicotti, A. caninum,
Physaloptera spp., D. immitis, S. lupi,
Trichinella spiralis, U. stenocephala, and
O. cynotis (Davis and Libke, 1971; Schmidt
and Roberts, 1989; Soulsby, 1968). Some
of the remaining agents also may cross spe-
cies boundaries but have more limited
pathologic potentials.

Except for E. multilocularis, all of the
diseases and parasites detected are known
to be enzootic within the southeastern
United States and, according to the ra-
tionale delineated for evaluating health
risks (Schaffer, 1979; Schaffer et al., 1981;
Schorr et al., 1988), would have an excel-
lent probability of persisting within release
sites. Based on Gemmell and Lawson
(1986), eggs of E. multilocularis would not
be vulnerable to environmental extremes
in the Southeast; thus, any eggs shed would
be expected to successfully develop to the
infective stage. Genera of rodents (Micro-
tus, Peromyscus, Mus) important as in-
termediate hosts for E. multilocularis
(Leiby, 1965; Leiby and Nickel, 1968; Lei-
by and Kritsky, 1972; Leiby et al., 1970)
are widely distributed in the southeastern
United States (Hall, 1981). In addition, the
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abundant and widely distributed cotton rat
(Sigmodon hispidus) (Hall, 1981) experi-
mentally was found to be a suitable inter-
mediate host for E. multilocularis (Rau
and Tanner, 1973; Baron et al., 1974). Am-
ple numbers of definitive hosts, including
red foxes, coyotes, and domestic dogs and
cats or their feral counterparts, are present
throughout the region. Thus, we conclude
that E. multilocularis could become es-
tablished in the southeastern United States.
This conclusion is supported by the fact
that E. multilocularis apparently was in-
troduced within this century into the up-
per great plains where it now occurs in at
least nine states and three Canadian prov-
inces (Leiby et al., 1970; Kritsky et al.,
1977; Wilson and Rausch, 1980; Ballard
and Vande Vusse, 1983; Ballard, 1984).

In addition to the criteria of pathoge-
nicity and likelihood of establishment, oth-
er epizootiologic factors merit considera-
tion. The conditions of husbandry and
shipment of the animals were conducive
to the transfer of infectious diseases and
monoxenous life cycle parasites which are
notorious for producing disease among
crowded, stressed hosts (Fenner et al., 1987;
Schmidt and Roberts, 1989). The occur-
rence of canine distemper virus infections
and severe ear mite infestations in the ma-
jority of the gray foxes are examples of this
potential. Further, based on the typically
rapid course and high mortality of canine
distemper in gray foxes (Budd, 1981), we
believe the gray foxes were infected at the
trapper’s facility, probably only days prior
to submission to SCWDS. This fact em-
phasizes the dynamic state of diseases
among translocated wildlife, with the po-
tential for either appearance or disap-
pearance of pathogens as noted by Schorr
et al. (1988). Finally, although none of these
animals were rabid, the frequent occur-
rence of bite wounds suggests excellent po-
tential for transmission of rabies virus, as
noted among raccoons translocated under
similar conditions (Nettles and Martin,
1979; Nettles et al., 1979).

Several of the agents detected meet the

pathologic and epizootiologic criteria for
being significant health risks to wildlife,
domestic animals, or humans. Echinococ-
cus multilocularis is of greatest concern
because of its serious public health impli-
cations and because it is currently exotic
to the region. Canine distemper virus also
merits special consideration because of its
importance as a mortality factor among
many species of native wildlife and do-
mestic dogs.

We conclude that private-sector trans-
location of wild canids for the purpose of
stocking fox-chasing enclosures, as it is of-
ten practiced currently, is biologically haz-
ardous. This conclusion is not without pre-
cedent. Several workers found that
raccoons translocated within the private
sector had infections by rabies virus, par-
vovirus, and pathogenic parasites, and be-
cause of these findings, raccoon translo-
cations also were considered biologically
hazardous (Nettles and Martin, 1979; Net-
tlesetal., 1979, 1980; Schaffer, 1979; Schaf-
fer et al., 1979, 1981). The current mid-
Atlantic raccoon rabies epizootic, which
began coincident with the discovery of
rabid translocated raccoons, is due to the
same strain of rabies virus enzootic in rac-
coons in the southeastern United States,
providing circumstantial evidence that it
was initiated by raccoon translocation
(Smith, et al., 1984; Jenkins and Winkler,
1987). Based on the many similarities be-
tween raccoon and wild canid transloca-
tion, we suggest that the spectrum of health
risks posed by wild canid translocation is
comparable to that well demonstrated by
raccoon translocation.
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