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ABSTRACT: Four species of ticks were collected from 537 white-tailed deer (Odocoileus virginia-
nus), examined during the hunting seasons (November to January) of 1988-89 and 1989-90 at
selected locations in Alabama (USA). Ixodes scapularis was the most common tick recovered (2,060
specimens) and infested 54% of the deer. Dermacentor albipictus was the second most frequent
tick (1,253 specimens) and infested 15% of the deer. Amblyomma americanum was the third
most frequent tick (315 specimens) and infested 24% of the deer; this was the only species of tick
collected from deer at all sampling locations. Amblyomma maculatum was an infrequent parasite
(five specimens) and infested only 1% of the deer; this tick species was only recorded during the
1989-90 season. Year-to-year and geographical differences in tick infestation parameters were
noted. The data are compared with those reported for previous surveys of ticks infesting white-
tailed deer in Alabama and adjacent states.

Key words: Ticks, Ixodidae, Amblyomma americanum, Amblyomma maculatum, Derma-
centor albipictus, Ixodes scapularis, ectoparasites, white-tailed deer, Odocoileus virginianus, sur-

vey.

INTRODUCTION

Based on an extensive literature survey,
Smith (1977) reported 17 species of ticks
to be parasitic on white-tailed deer (Odo-
coileus virginianus) in the United States.
Strickland et al. (1981) subsequently re-
corded 18 species of ticks from this host
in North America. Kellogg et al. (1971)
collected 12 species of ticks from O. vir-
ginianus in the USA, Cuba and the U.S.
Virgin Islands. Ixodes dammini should be
added to these species lists because it was
not distinguished from Ixodes scapularis
in the above surveys (Spielman et al., 1979).

Although some tick collections have been
made from O. virginianus in the south-
eastern United States, comparatively little
data are available for Alabama. Cooney
and Hays (1972) collected three species of
ticks from 56 O. virginianus in Alabama:
the lone star tick (Amblyomma american-
um) the American dog tick (Dermacentor
variabilis) and the black-legged tick (I.
scapularis). Kellogg et al. (1971) recorded
four species of ticks from 135 white-tailed
deer sampled in Alabama including A.
americanum, the Gulf Coast tick (A. mac-

ulatum), the winter tick (Dermacentor
albipictus recorded as Dermacentor ni-
grolineatus which is currently considered
to represent a dark morph of D. albipic-
tus), and I. scapularis. From 686 O. vir-
ginianus harvested in Alabama, Smith
(1977) similarly recorded A. americanum,
A. maculatum, D. albipictus (as D. nigro-
lineatus) and I. scapularis.

Surveys of ticks associated with white-
tailed deer have been conducted in states
adjoining Alabama. Two separate studies
at Land Between the Lakes in Tennessee
and Kentucky have yielded important data
on deer ticks. Cooney and Burgdorfer
(1974) examined 75 O. virginianus at this
site and collected A. americanum, D. al-
bipictus and D. variabilis. Bloemer et al.
(1988) examined 97 O. virginianus and
collected A. maculatum, D. albipictus, the
rabbit tick (Haemaphysalis leporispalus-
tris) and A. americanum with 95 of 97
deer (98%) parasitized by large numbers
of this last species.

Wilson and Baker (1972) recorded five
species of ticks from O. virginianus in
Georgia including A. americanum, A.
maculatum, D. albipictus, Ixodes affinis
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and I. scapularis. Oliver et al. (1987) sim-
ilarly reported I. affinis from white-tailed
deer in Georgia. Goddard and Norment
(1985) and Demerais et al. (1987) together
reported five species of ticks from O. vir-
ginianus in Mississippi; A. americanum,
A. maculatum, D. albipictus, D. variabilis
and I. scapularis.

Tick infestations can adversely affect
white-tailed deer, particularly when these
parasites are present in large numbers.
Detrimental effects include pruritus, he-
matomas, intradermal hemorrhages, blood
loss, abcess formation and/or secondary
skin thickening at feeding sites, tick pa-
ralysis, and infections with tick-borne dis-
ease agents (Bolte et al., 1970; Kellogg et
al., 1971; Strickland et al., 1981). Heavy
tick infestations also may culminate in ane-
mia, weight loss, pelage loss, blindness (if
numerous ticks aggregate around the eyes),
behavioral anomalies or even death. Sev-
eral pathogens associated with white-tailed
deer can be transmitted by ticks. Am-
blyomma americanum is an experimental
vector of the agents of theileriasis among
deer and a potential or proven vector of
the agents of deer babesiosis, Rocky Moun-
tain spotted fever, Q fever and tularemia
(Samuel and Trainer, 1970; Kellogg et al.,
1971; Cooney and Hays, 1972; Strickland
et al., 1981). Dermacentor albipictus is a
vector of the bovine anaplasmosis agent
and may also be involved in the transmis-
sion of deer anaplasmosis (Kellogg et al.,
1971; Strickland et al, 1981). Ixodes scapu-
laris is an efficient laboratory vector of
Babesia odocoilei between deer (Waldrup
et al., 1990); this tick also will readily bite
other hosts, including humans, and is
strongly suspected to be a principal vector
of Lyme disease in the southeastern United
States (Piesman and Sinksky, 1988). Sim-
ilarly, I. affinis should be considered as a
potential vector of Lyme disease because
it has a wide host range and belongs to the
I. ricinus species complex (Oliver et al.,
1987).

This study was conducted in conjunc-
tion with ongoing field research to identify
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the host associations of ticks that may be
involved in the maintenance and trans-
mission of the Lyme disease spirochete in
Alabama. The objectives of this study were
(1) to determine the geographic occur-
rence and infestation parameters of tick
species on deer during the winter months
in Alabama and (2) to identify demo-
graphic changes that may be taking place
in incidence of ticks on deer in the state
by comparing this work with that of pre-
vious investigators.

MATERIALS AND METHODS

During the 1988-89 and 1989-90 hunting
seasons (November to January), white-tailed deer
were examined for ticks at hunter check stations
and in various Alabama counties as shown in
Figure 1. Most of the collections were made at
hunter check stations at six locations. These were
at Barbour County Wildlife Management Area
(WMA) (31°56' to 32°02'N, 85°26' to 85°36'W)
on three occasions (8 and 16 December 1989,
12 January 1990), at Butler County WMA (31°39’
to 31°48'N, 86°46' to 86°52'W) on three occa-
sions (29 December 1989, 20 and 31 January
1990), at Choccolocco WMA (33°38’ to 33°49'N,
85°28' to 85°38'W) in Cleburne County on 3
occasions (7 January 1988, 9 December 1989, 6
January 1990), at Coosa County WMA (32°47’
to 32°57'N, 85°20’ to 86°29'W) on four occasions
(14 December 1988, 13 December 1989, 5 and
19 January 1990), at Hollins WMA (33°05' to
33°14'N, 86°03’ to 86°12'W) in Clay County on
three occasions (1 and 15 December 1989, 26
January 1990), and at Oakmulgee WMA (32°51'
to 33°00'N, 87°20' to 87°33'W) in Hale County
on one occasion (27 January 1990). In addition,
ticks were collected from deer in Bullock,
Chambers, Lee, Macon, Tallapoosa, and Wilcox
Counties during the hunting seasons.

Age, sex, and weight were recorded for in-
dividual deer. Each animal was carefully ex-
amined for ticks by pulling back the fur and
visually, as well as tactilely, searching the skin
surface. Particular attention was given to the
head and ears, chin, chest, neck, axillae, escutch-
eon, back, and inguinal regions. Each animal
was searched for a minimum of five minutes.
More time, however, was spent examining deer
that were positive for ticks. Ticks were removed
with fine forceps, transported to the laboratory
in vials containing slightly moistened cotton, and
maintained there at 4 C until they were iden-
tified.

Infestation parameters calculated for each tick
species collected from white-tailed deer were
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FIGURE 1. Geographic distribution of tick collec-
tions from white-tailed deer in Alabama.

prevalence (percent of deer infested), mean in-
tensity (mean number of ticks per infested host),
and infestation range. Because of the non-uni-
form nature of the sampling protocol followed
in this study, the data are not appropriate for
statistical analysis.

Voucher tick specimens from this study have
been deposited with the United States National
Tick Collection (% Georgia Southern Univer-
sity, Statesboro, Georgia 30460, USA; accession
number RML 119,900).

RESULTS

Three-thousand six-hundred thirty-three
ticks were collected from 537 white-tailed
deer (268 males, 269 females). Table 1
summarizes the collections of ticks from
deer at three Alabama locations during
both the 1988-89 and the 1989-90 seasons.
Table 2 presents similar data for ticks col-
lected from deer examined at Alabama
locations only surveyed during the 1989-
90 season. Three species of ticks were col-
lected during both seasons (A. american-
um, D. albipictus, and I. scapularis). A
fourth species (A. maculatum) was col-
lected only during the 1989-90 season.

For the two seasons combined, I. scapu-
laris was the most abundant tick collected
(2,060 specimens), followed by D. albipic-
tus (1,253 specimens), A. americanum (315
specimens), and A. maculatum (5 speci-
mens). Overall, 54% of all deer examined
were infested by I. scapularis (£/host =
3.8), 15% were infested by D. albipictus
(%/host = 2.3), 24% were infested by A.
americanum (%/host = 0.6), and 1% were
infested by A. maculatum (£/host = 0.009).

Some year-to-year differences in infes-
tation prevalences for these ticks were ap-
parent. Amblyomma americanum infest-
ed 39% of the deer examined during the
1988-89 season but only 18% during the
1989-90 season. Comparable 1988-89 ver-
sus 1989-90 infestation prevalences were
0% and 1% for A. maculatum, 15% and
16% for D. albipictus and 41% and 59%,
for I. scapularis, respectively.

In Table 1, infestation parameters can
be compared for the three locations at
which ticks were collected during both
seasons. Amblyomma americanum was the
only tick species recovered from deer at
Choccolocco WMA; twice the proportion
of hosts (50%) were infested by this tick
during 1988-89 when compared to 1989-
90 (25%); the mean intensity was also high-
er during the 1988-89 season. Similarly,
Table 1 shows that A. americanum was
more prevalent on deer from Lee County
during 1988-89 but that year-to-year in-
festation figures were fairly similar for both
seasons at Coosa County WMA. Infestation
parameters are difficult to interpret for D.
albipictus because this tick was sometimes
present in large numbers on individual deer
(as shown by the infestation ranges listed
in the Tables). Nevertheless, the preva-
lence of D. albipictus on deer in Lee Coun-
ty was clearly higher during the 1988-89
season. Ixodes scapularis infested fairly
high proportions (42% to 90%) of deer in
both seasons at Coosa County WMA and
in Lee County but infested the highest
percentage of hosts at the latter location
during the 1988-89 season.

In Tables 1 and 2, infestation data are
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segregated according to geographical lo-
cation. Only A. americanum and I. scapu-
laris were collected at Oakmulgee WMA.
At Barbour County WMA, I. scapularis
was especially abundant (1,208 specimens
from 139 deer) whereas A. americanum
was represented by only a single specimen.
Amblyomma maculatum was rarely col-
lected at any of the sampling sites.

DISCUSSION

The four species of ticks collected from
white-tailed deer in this survey are typical
ectoparasites of this host in the southeast-
ern United States. In analyzing the infes-
tation parameters it is important to bear
in mind that the present collections were
made during the winter months; this has
not been the case for some other surveys
of ticks from white-tailed deer. Infestation
parameters noted for each tick species are
generally consistent with data reported for
some previous studies (Kellogg et al., 1971;
Smith, 1977; Strickland et al., 1981). Coo-
ney and Hays (1972) did not record D.
albipictus from Alabama, although they
did state that this tick was probably pres-
ent; nor did they collect A. maculatum
from O. virginianus.

Dermacentor variabilis apparently does
not commonly infest deer in the south-
eastern states, at least not during the fall
and winter months. This tick was not col-
lected from deer in this survey despite the
fact that it is a frequent parasite of white-
tailed deer in other parts of North America
(Kellogg et al., 1971). Cooney and Hays
(1972) recovered only one specimen of D.
variabilis whereas neither Kellogg et al.
(1971) nor Smith (1977) collected this tick
from white-tailed deer in Alabama. Der-
macentor variabilis is similarly scarce on
deer in Tennessee and Kentucky (Cooney
and Burgdorfer, 1974; Bloemer et al.,
1988).

Ixodes scapularis was the most fre-
quently collected tick. Adults of I. scapula-
ris are most common during winter (Bish-
opp and Trembley, 1945; Wilson and
Baker, 1972; Goddard, 1986). Immature I.
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scapularis are not common on deer but are
known to parasitize various reptiles, birds
and small mammals (Bishopp and Trem-
bley, 1945; Clifford et al., 1961). Smith
(1977) reported a 75% infestation preva-
lence for I. scapularis examined in 20
counties across Alabama mainly from Oc-
tober through January; this figure is higher
than the overall infestation prevalence of
54% reported here. The high mean infes-
tation intensities (up to 10.7 per infested
animal) noted here for 1. scapularis on deer
from some Alabama locations (e.g., Bar-
bour and Butler Counties) are in marked
contrast to the comparatively low mean
intensities previously recorded for this tick
on deer from Alabama by Cooney and
Hays (1972) and from Mississippi by God-
dard (1986) and Demerais et al. (1987).
Ixodes scapularis infestation levels were
similarly high at Barbour County WMA
in January, 1988 (G. R. Mullen, unpubl.
data); at this time, 80% of 25 deer were
infested with a mean intensity of 15.8 I.
scapularis.

Dermacentor albipictus was the second
most abundant tick collected. Although it
infested only 15% of the total deer ex-
amined, sometimes more than 200 ticks
were collected from a single host. Der-
macentor albipictus is a one-host tick that
characteristically parasitizes large domes-
tic and wild mammals (Bishopp and Trem-
bley, 1945; Clifford et al., 1961). Although
Cooney and Hays (1972) did not collect
D. albipictus from Alabama deer, surveys
by Kellogg et al. (1971) and Smith (1977)
reported this tick (as D. nigrolineatus) to
be a common parasite of O. virginianus
in the state. The 16% prevalence for this
tick on Alabama deer reported by Smith
(1977) agrees well with the prevalence of
15% recorded for the present study. In con-
trast, Cooney and Burgdorfer (1974) found
61% of the white-tailed deer they exam-
ined in Tennessee and Kentucky to be par-
asitized by D. albipictus. Because D. al-
bipictus is typically found on large
mammalian hosts in late fall, winter, and
spring months (Bishopp and Trembley,
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1945) the data obtained in this survey
probably reflect the peak population level
for this tick. Dermacentor albipictus and
D. nigrolineatus are currently considered
to be color morphs of the same species with
the name D. albipictus having precedence
(Ernst and Gladney, 1975). Alabama pop-
ulations of D. albipictus have previously
been reported to be dark-colored morphs
(Kellogg et al., 1971; Smith, 1977). How-
ever, about 5% of the specimens we ex-
amined were clearly ornamented, sug-
gesting that the accepted geographic limits
of the two morphs warrants reassessment.

Amblyomma americanum was the third
most commonly collected tick from deer
in this survey. It was recovered in low in-
festation intensities (1.0 to 9.5) and from
1% to 50% of the deer examined at the
different collection localities. This was the
only tick species collected from deer in all
areas sampled. However, no A. american-
um were recovered from 28 deer exam-
ined at Barbour County WMA in January,
1988 (G. R. Mullen, unpubl. data) which
agrees with the very low intensity reported
here for this location. Amblyomma amer-
icanum is a parasite of white-tailed deer
throughout most of the eastern United
States and has often been collected in ex-
tremely large numbers from this host
(Bishopp and Trembley, 1945; Bolte et al.,
1970; Strickland et al., 1981; Bloemer et
al., 1988). In the Bloemer et al. (1988) study
at Land Between the Lakes in Kentucky
and Tennessee conducted between the
months of March and November, mean
half-body infestation densities for A.
americanum on O. virginianus peaked at
67 females and 148 males in May, at 479
nymphs in June and at 1,493 larvae in
August. However, this is mainly a summer
parasite of white-tailed deer. Bloemer et
al. (1988), found A. americanum numbers
on deer to be comparatively low (£ = 3.0
adults/deer) from August through No-
vember which is in closer agreement with
the overall figure of 0.6 A. americanum/
deer reported here for Alabama. The prev-
alence of 33% for A. americanum infesting

O. virginianus in Alabama documented
by Smith (1977) is similar to the overall
figure of 24% reported for this study.

Only 5 specimens of Amblyomma mac-
ulatum were collected (one tick from each
of five hosts). Two of the three sites from
which this tick was taken are in southern
Alabama, which is consistent with its
known Gulf Coast distribution (Bishopp
and Trembley, 1945; Cooney and Hays,
1972). Previous surveys have similarly
shown A. maculatum to be an infrequent
parasite of deer in Alabama (Kellogg et al.,
1971; Smith, 1977) and elsewhere in the
southeastern United States (Kellogg et al.,
1971; Strickland et al., 1981; Demerais et
al., 1987). Smith (1977) found only 2% of
the white-tailed deer he examined from
Alabama to be infested by A. maculatum;
this compares well with the overall prev-
alence of 1% reported here. Adult A. mac-
ulatum are important ectoparasites of live-
stock whereas immatures typically
parasitize small mammals and birds (Bish-
opp and Trembley, 1945; Clifford et al.,
1961; Strickland et al., 1981).

The markedly different numbers of ticks
that were collected from various locations
within Alabama are noteworthy. Am-
blyomma americanum was most com-
monly recovered from deer in Chambers
and Lee Counties and at Choccolocco and
Oakmulgee WMA'’s. This was the only spe-
cies of tick recovered from 12 deer ex-
amined at Choccolocco WMA during the
1985-86 hunting season by J. Piesman
(pers. comm.) which agrees with data pre-
sented for this study. Dermacentor albi-
pictus was collected most frequently from
deer in Lee County and was not recovered
at Choccolocco or Oakmulgee WMA's. J.
Piesman (pers. comm.) collected 77 A.
americanum, five D. albipictus and 81 I.
scapularis from 18 deer examined at Oak-
mulgee WMA during the 1985-86 hunting
season; except for the presence of D. al-
bipictus, these figures are similar to those
obtained during this study. Ixodes scapula-
ris was abundant on deer in southern Al-
abama (e.g., Barbour County and Butler
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County WMA’s). However, no clear north-
to-south increase in prevalence was
apparent. This differs from the report of
Demerais et al. (1987) in neighboring Mis-
sissippi in which they noted an increase in
prevalence for I. scapularis parasitizing
white-tailed deer from northern (18% of
all deer infested) through central (31% in-
fested) and southern (50% infested) divi-
sions of that state. Some of these geograph-
ical differences may be attributed to
climatic or vegetational factors at the var-
ious collection localities. Similar factors
have been proposed to explain the differ-
ent tick assemblages and prevalences on
white-tailed deer in different ecological
areas of Texas (Hunt and Gilbert, 1981).

Data presented here show that I. scapu-
laris, D. albipictus, and A. americanum
are the tick species most frequently asso-
ciated with white-tailed deer in Alabama
during the winter months. Ixodes scapula-
ris is the most common tick on this host in
most geographical locations, but is absent
from some areas. Dermacentor albipictus
infests lower numbers of deer, although
hundreds of specimens can parasitize a sin-
gle host. Amblyomma americanum ap-
pears to be a widespread parasite of deer
in Alabama, but is present in low numbers
during the winter months.
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