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Ixodes dammini: Occurrence and Prevalence of Infection with

Borrelia spp. in Minnesota

Mark L. Drew, Keith |. Loken, Russell F. Bey, and Ronald D. Swiggum, Department of Veterinary Pathobiology,
College of Veterinary Medicine, University of Minnesota, St. Paul, Minnesota 55108, USA

ABSTRACT: The distribution of Ixodes dam-
mini in Minnesota was studied by collecting
adult ticks from hunting dogs during the grouse
seasons in September and October of 1985 and
1986. The tick was most frequently found in
the east-central part of the state. Borrelia spp.
were observed by immunofluorescence in 10%
of the ticks. The locations where ticks were found
coincide with the primary endemic areas for
Lyme disease in the state.

Key words: Ixodes dammini, distribution,
Lyme disease, Minnesota, Borrelia spp., hunting
dogs, tick reservoirs.

Borrelia burgdorferi, the etiologic agent
of Lyme borreliosis, is transmitted by
Ixodes dammini in the northeastern and
midwestern United States (Steere and Ma-
lawista, 1979; Schmid, 1985). The date of
initial appearance of I. dammini in Min-
nesota is unknown; however, the tick (I.
scapularis reclassified as I. dammini)
(Spielman et al., 1979) was reported from
Wisconsin in 1968 (Jackson and DeFoliart,
1970). A later report suggested that the
range of I. dammini in Wisconsin was ex-
panding (Davis et al., 1984).

This study was conducted in 1985 and
1986 to determine the distribution of I.
dammini in Minnesota (USA) and the
prevalence of tick infections with Borrelia
spp. Ticks were collected by ruffed grouse
(Bonasa umbellus) hunters using dogs dur-
ing September and October of each year.
This method of tick collection was selected
to provide a cost-effective preliminary
evaluation of the prevalence of I. dammini
in the forested areas of the state. A total
of 58 hunters cooperated in tick collections
in 1985 while 50 hunters and 10 additional
dog owners participated in 1986. All par-
ticipating individuals were provided with
10 dram plastic vials containing 70% ethyl
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alcohol and prestamped, preaddressed
mailing envelopes. Cooperators were in-
structed to thoroughly groom each dog be-
fore leaving a hunting area. Ticks from
each area hunted were placed in separate
vials. A questionnaire and telephone con-
tacts were utilized at the end of each hunt-
ing season to obtain information on areas
where ticks were not found.

Ticks were identified using published
descriptions (Cooley and Kohls, 1945;
Spielman et al., 1979). Specimens of 1.
dammini were deposited in the Rocky
Mountain Laboratory Collection (Depart-
ment of Entomology, Museum Support
Center, Smithsonian Institution, Washing-
ton, D.C. 20560, USA); RML Numbers
118535 and 118536.

A total of 950 and 590 ticks were col-
lected in 1985 and 1986, respectively, of
which 95% were identified as adult 1. dam-
mini; the remainder were identified as
Dermacentor variabilis. The mean num-
bers of I. dammini collected during each
hunt when ticks were found were 13 in
1985 and 11 in 1986 (range: 1-82 in 1985;
1-76 in 1986). Ixodes dammini was found
most frequently in east-central Minnesota
and occasionally in the southeastern part
of the state (Fig. 1). Midgut smears of ticks
were examined for the presence of Bor-
relia spp. by indirect immunofluorescence
(Anderson et al., 1983). A total of 212 ran-
domly selected adult ticks were dissected
and examined. Spirochetes were observed
in 22 (10%) ticks collected from areas
throughout their range. Borrelia burgdor-
feri has been isolated from east-central
Minnesota where the ticks were prevalent
(Loken et al., 1985). However, since the
polyclonal antibody used in the indirect
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FIGURE 1.

The occurrence of Ixodes dammini in Minnesota. Sites where ticks were collected are des-

ignated by solid circles and sites where ticks were not collected are marked with open circles.

immunofluorescence procedure may react
with other species of Borrelia, a species
designation of the spirochetes is inappro-
priate (Lane and Burgdorfer, 1988).

The prevalence of spirochetes in adult
ticks in our study was almost identical to
that reported in adult ticks in Connecticut
but less than the prevalence of infection
in adult ticks collected in New York and
New Jersey (Magnarelli et al., 1986; Schulze
et al., 1986). The area where ticks were
often found coincided with the area de-
scribed as the primary endemic area for
Lyme disease in the state (Osterholm et

al., 1984; Minnesota Department of Health,
1987). While the survey identified areas
of the state in which I. dammini was prev-
alent, it provided no assurance that ticks
were not present in other areas. The large
number of areas in northern Minnesota
where ticks were not found strongly sug-
gests that the tick was not well established
in that area. Data was not obtained from
the southwestern and extreme northwest-
ern parts of the state which include rela-
tively little ruffed grouse habitat. The im-
mature stages of I. dammini feed on a
variety of mammals and birds while the
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common host of the adult stage is the white-
tailed deer (Odocoileus virginianus) (Ca-
rey et al., 1980; Magnarelli et al., 1984)
and tick abundance has been related to the
presence of high deer populations (An-
derson and Magnarelli, 1980). However,
white-tailed deer occur throughout Min-
nesota and are abundant in areas of north-
ern Minnesota in which no ticks were col-
lected. Future studies may determine if
the range and abundance of 1. dammini
is increasing.
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