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ABSTRACT From 1907 when the fever tick eradication campaign began until 1933, the tick erad-
ication methods of dipping cattle in an acaricide or “pasture vacation” were enormously successful in
eradicating southern cattle ticks [Rhipicephalus (Boophilus) microplus (Canestrini)], until failures
began to occur in some areas of Florida. Regarding the failures in Florida, the consensus was that
populations of white-tailed deer [Odocoileus virginianus (Zimmermann)] infested with southern
cattle ticks were responsible. After numerous deer in several counties were killed, eradication was
achieved in Florida. As in Florida, in Texas increasing numbers of failures of the pasture vacation
approach to tick eradication from the 1970s to the present are known to be related to the abundance
of white-tailed deer and perhaps other wild ungulate species. A sizable body of evidence conÞrms the
hypothesis that white-tailed deer support the dispersal and maintenance of both cattle ticks [Rhipi-
cephalus (Boophilus) annulatus (Say)] and southern cattle ticks (cattle fever ticks) within the
permanent quarantine or buffer zone in South Texas along the Rio Grande, as well as in the so-called
free (“cattle fever tick-free”) area north and east of the buffer zone and extending to the east coast
of the United States. As of August 2009, in addition to the permanent quarantine zone of �2,233 km2,
three temporary preventative or blanket quarantines were established. Currently, only two meth-
odologies exist to control ticks feeding on white-tailed deer: 1) a systemic treatment method involving
dispersal of ivermectin-medicated corn,ZeamaysL.; and 2) two topical treatment methods, Ô4-posterÕ
deer treatment bait stations and Ô2-posterÕ deer treatment feeder adapters, both of which passively
apply topically active acaricide to deer for the eradication of populations of cattle fever tick associated
with white-tailed deer. This study presents and summarizes conÞrmational support for the role of
white-tailed deer derived from historical accounts, circumstantial evidence from review of recent
infestations, and cattle fever tick infestations on white-tailed deer that were live-captured and
examined speciÞcally for cattle fever ticks.

KEY WORDS Rhipicephalus, Boophilus annulatus, Boophilus microplus, white-tailed deer, cattle
fever tick

In the decade immediately before the 20th century,
the critical research of three scientists identiÞed the
cause of Texas fever as a tick-transmitted protozoan.
CooperCurtice,while studying the lifehistoryof ticks,
gathered evidence of an association between the “cat-
tle tick” or “fever tick,” now classiÞed asRhipicephalus
(Boophilus)annulatus(Say), and Texas fever (Curtice
1891). Subsequently, the collaboration between
Theobald Smith and Fred Kilbourne not only proved
the role of ticks as the vectors of the Texas fever
disease agent but also discovered that a hemoparasite,
known now as Babesia bigemina,was the causal agent
of the disease. This landmark research provided the

Þnal evidence needed to understand that the myste-
rious and often fatal Texas fever was a disease trans-
mitted via the bite of a tick to susceptible cattle; and
more importantly to science, it was the Þrst evidence
that a disease agent could be transmitted by an ar-
thropod (Smith and Kilbourne 1893).

Subsequently, other workers published on cattle
tick biology and related control tactics. For example,
Dalrymple et al. (1898) advocated “keeping cattle off”
pastures for ayear, allowing tick larvae to starvebefore
restocking. Such studies stimulated interest in a na-
tional tick eradication program. By June 1906, the
United States Tick Eradication Program had been es-
tablished by Congress, with the Þrst funds available by
1907 ($82,500). This began decades of an animal
health program that required shared costs and coop-
eration between the Federal Government, 14 south-
ern and southeastern states and California, local gov-
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ernments within each of those states, and individual
livestock producers (Houck 1921). Initially, the tick-
infested area totaled �1,813,000 km2 (�700,000
miles2; Graham and Hourrigan 1977).

Among the most critical factors for a successful
eradication strategy was the identiÞcation of the most
important host species that could sustain populations
of the cattle tick and therefore serve as the major
targets of eradication treatments. Fortunately for the
eradication strategy, cattle ticks are highly host-spe-
ciÞc, being able to complete the life cycle on cattle,
horses, donkeys, white-tailed deer, and perhaps a va-
riety of exotic ungulates. In addition, the cattle tick is
a one-host tick, with the only free-living questing stage
being larvae. Larvae attach to a host, feed and molt to
nymphs that subsequently feed and molt to adults on
a single host animal. Adult females mate, engorge,
detach, and fall to the ground and lay eggs. The spec-
imens used by Say in 1821 to describe the tick he
namedMargaropus annulatus Say [now Rhipicephalus
(Boophilus) annulatus (Say)] were collected in Flor-
ida from a “Virginia” deer. Many other host records
from collections of the tick on deer were expected, but
by 1907 only a few additional ones had been docu-
mented. Collections of cattle ticks obtained at three
locations in Texas included those from live white-
tailed deer, a hunter-killed white-tailed deer, and
white-tailed deer hides (Hunter and Hooker 1907).
During the Þrst decade of the eradication campaign
that began in 1907, data on the association of white-
tailed deer and fever ticks were expanded only slightly
when specimens identiÞed as Ixodes annulatus (�M.
annulatus) were removed from deer in southern Cal-
ifornia and placed in the collection of the Zoological
Laboratory of the Bureau of Animal Industries (Gray-
bill 1911). Thus, based on a lack of compelling evi-
dence that they would complicate the eradication
process, white-tailed deer were considered not to be
important hosts of fever ticks, and the focus of the
program became cattle, horses, mules, and donkeys.
This was a standard operating assumption of the erad-
ication program until white-tailed deer were deter-
mined to be a confounding factor in the lack of success
of tick eradication efforts in Florida (Shillinger 1938).
At the beginning of the eradication campaign, sundry
methods of eradicating cattle ticks were developed,
tested, and discarded as the reÞnement of techniques
narrowed the options and simpliÞed the implementa-
tion of the program. Eventually, two techniques were
used most commonly: 1) An eradication method
known as “pasture vacation” involved removing all
cattle and equines from infested pastures or premises
for a period deemed long enough to ensure that all
cattle tick larvae had desiccated or otherwise expired
in the absence of hosts; and 2) Systematically treating
all cattle, horses and mules with a topical acaricide
every two weeks until both the animals and the pre-
mises were free of cattle ticks (Mohler 1942).

During early stages of the U.S. Tick Eradication
Program, staunch opposition for eradication came
from many cattle producers because of concerns
about the feasibility of attempting fever tick eradica-

tion, losses due to injuries to their cattle when they
were dipped, and future costly outbreaks of Texas
fever among cattle. Sometimes cooperation was difÞ-
cult to obtain and maintain, and on some occasions the
support of law enforcement personnel was required to
obtain compliance. Regardless of numerous problems,
however, by 1929 10 of the original 14 southern and
southeastern states and California were free of ticks,
by 1937 only 31,080 km2 (12,000 miles2), principally in
Florida and Texas, remained infested, and in Decem-
ber 1943 eradication was declared complete, even in
Florida and Texas. In Texas, a quarantined area or
“permanent buffer zone” was established along the
Rio Grande including parts of eight counties that bor-
der Mexico that remained infested with cattle fever
ticks (Graham and Hourrigan 1977).

Initially, eradication efforts were quite successful in
Florida, however, as the program proceeded south-
ward into central Florida a series of serious setbacks
occurred. In Orange County in 1931 the implemen-
tation of systematic dipping of cattle failed to elimi-
nate the ticks and a repeat of the effort in 1932 also
failed to accomplish eradication. Deer harvested dur-
ing the1932 fall hunting season on the hunting pre-
serves of Orange and Osceola counties were found to
be infested with R. (B.) microplus. This discovery
launched investigations from 1933 to 1937. One study
conducted by Travis (1941) examined a variety of 241
wild animals in Collier, Orange, and Osceola counties
and found that only white-tailed deer (four of 22)
were infested with R. (B.) microplus. It was Þnally
concluded that 1) southern cattle ticks were complet-
ing its life cycle on white-tailed deer, and 2) “The deer
in central and southern Florida constitute a serious
obstacle in the eradication of tick fever” (Shillinger
1938). Legal authority to slaughter white-tailed deer
was obtained, and after they were removed in 1938,
two counties were released from the quarantine. After
a second authorization for white-tailed deer removal
was approved for additional counties and a second
program of white-tailed deer depopulation was ac-
complished in 1939, tick eradication in these Florida
counties was accomplished. Consideration was given
for removal of white-tailed deer on the Seminole In-
dian Reservation in the state, but the action was chal-
lenged and ultimately denied (Knapp 1940). Sentinel
cattle were repeatedly driven through the white-
tailed deer habitat on the reservation over a period of
2 yr, and no cattle fever ticks were found. In 1943, the
quarantine of Florida was lifted. Additional infesta-
tions of cattle fever ticks in Florida were reported
subsequently in 1945, 1947, 1948, 1957, and 1960. These
infestations were eliminated by the routine dipping of
cattle, and in October 1961 the campaign was pro-
nounced successful. The source of these reoccur-
rences remains a mystery, but some suspect white-
tailed deer were acting as reservoirs of these
arthropods. However, using penned white-tailed deer,
it was determined that cattle fever ticks were capable
of completing repeated lifecyclesonwhite-taileddeer
and the infestation of these penned white-tailed deer
was self perpetuating (Park et al. 1966). Nevertheless,
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unresolved questions about the degree to which wild
white-tailed deer could support southern cattle ticks
in the absence of cattle led to the conclusion that the
St. Croix, U.S. Virgin Islands, would be an excellent
location for obtaining fundamental information on the
deerÐtropical cattle tick relationship (Marshall et al.
1963). Research that began in 1966 on St. Croix rein-
forced earlier conclusions that deer are capable of
sustaining a population of ticks when no cattle were
present. One remarkable bit of evidence was two tick-
infested deer collected from an area of the island
where no cattle had been for 20 yr. Five southern
cattle tick-free deer were collected in association with
cattle in a dipping program and the incident raised the
question if deer removal is critical for successful tick
eradication (Kistner and Hayes 1970).

Fever tick eradication activities in Texas after 1943
were concentrated along the Rio Grande where the
buffer zone was considered a barrier to the further
spread of tick introductions from Mexico by errant or
elicit cattle and equines crossing the river. Infestations
in the so-called “cattle fever tick-free area” could often
be traced to movements of cattle fever tick infested
cattle, horses, or mules that originated on cattle fever
tick infested premises in the buffer zone. Through
1968, premises reinfested with cattle fever ticks were
discovered annually within portions of the buffer zone
along the TexasÐMexico border and various Texas
counties in the “cattle fever tick-free area,” but the
cattle fever ticks were apparently eradicated from
infested properties by vacating the pastures of live-
stock or by the systematic treatment of cattle with an
acaricide. During this 25-yr period, white-tailed deer
were not considered important in the survival and
spread of cattle fever ticks in Texas. Aside from the
threeearly reportsof cattle fever ticksondeer inTexas
mentioned above (Hunter and Hooker 1907), the
most recent reports of occurrences of cattle ticks on
white-tailed deer came from Zapata and Webb coun-
ties in 1933 and from Willacy Co. in 1934 (J. L. Hour-
rigan, unpublished data). In 1968, after the removal of
R. (B.) annulatus from deer on several ranches in
Dimmit Co. and in successive years from other areas
where R. (B.)microplus was the problem, there were
suspicions that white-tailed deer were more than in-
cidental hosts and were implicated in some of the
outbreaks that occurred outside the buffer zone (Gra-
ham and Hourrigan 1977). Additional evidence of
their potential impact as cattle fever tick hosts resulted
from an experiment that compared the host-suitability
of white-tailed deer and cattle in which white-tailed
deer were found to be suitable hosts for R. (B.) an-
nulatus (Graham et al. 1972). There were no addi-
tional reports of infestations of eitherR.(B.)annulatus
or R. (B.)microplus on white-tailed deer until R. (B.)
annulatuswere collected from a hunter-killed deer in
Webb Co., TX, in 1974 (A. Zambrano, personal com-
munication). Ranch properties located north of Lar-
edo, TX, experienced chronic infestations with cattle
ticks that were not resolved by implementation of the
pasture vacation method of eradication. In this area,
white-tailed deer were suspected of sustaining and

disseminating the ticks in the absence of cattle. Sam-
pling of white-tailed deer in the area during April and
June 1979 demonstrated that white-tailed deer from
many of the vacated pastures were infested with cattle
fever ticks. Results of the study reinforced the previ-
ous conclusion (Graham et al. 1972) that deer can
support R. (B.) annulatuswithin vacated pastures and
implicatedwhite-taileddeer in thedistributionof ticks
from infested to noninfested pastures (Gray et al.
1979).

During 1976 through 2008, white-tailed deer were
identiÞed repeatedly (USDAÐAPHIS, National Veter-
inary Services Laboratory [NVSL], Ames, IA unpub-
lished records, as hosts of the southern cattle tick and
the cattle tick in outbreaks in South Texas. Although
some cattle fever tick infestations were eradicated
through the systematic dipping in coumaphos of all
cattle on infested premises, ranchers often elected to
use the pasture vacation approach to eradication.
Even though the pasture vacation option had been
successful throughout almost the Þrst 70 yr of cattle
fever tick eradication in Texas, situations like the one
described above for the Webb Co. ranches demon-
strated the fallibility of the pasture vacation approach
when white-tailed deer are present and are reminders
of previous problems with deer in Florida and St.
Croix.

An obvious question is why did white-tailed deer
emerge within the past 35 yr as a consequential prob-
lem for the eradication program? One factor is simply
that the reporting of cattle fever ticks from white-
tailed deer was much less frequent before the 1970s.
The increased risk of white-tailed deer supporting and
disseminating fever ticks is related to 1) density and
geographic distribution of deer populations; 2) quality
of deer habitat and abundance of browse; and 3)
quality of habitat and microhabitat relative to survi-
vorship of cattle fever ticks. A recent report (Mc-
Donald and Miller 2004) on white-tailed deer popu-
lations in the states where the USTEP was initiated
estimates that in almost all of the 14 southeastern
states, populations of white-tailed deer were low or
nearly extinct both when the campaign began and
during the subsequent years of cattle fever tick erad-
ication efforts. An exception was Louisiana where the
white-tailed deer population was estimated in 1920 to
be 15,000Ð20,000. Population estimates for Florida
through 1935 are not available. In the 1890s, the white-
tailed deer population in Texas was listed as “almost
extirpated,” but by 2004 the estimated population had
increased to �3,800,000 white-tailed deer.

Capturing and examining white-tailed deer and ex-
otic ungulates is important for understanding their
association with cattle fever ticks in speciÞc situations
and also to evaluate the impact of speciÞc control
strategies on cattle fever tick populations. The most
effective, efÞcient, and humane method of capturing
white-tailed deer and other wild ungulates in South
Texas is the use of net guns Þred from helicopters with
personnel present on the ground to quickly restrain
netted animals and inspect them for the presence of
cattle fever ticks before releasing them. Where white-
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tailed deer were sampled, property owners usually
consented to only a single day of sampling in a pasture
that they speciÞed and with the stipulation that cap-
tures cease before noon because of concerns about the
death of animals from heat stress. Also, most property
owners were reluctant to allow white-tailed deer cap-
ture during periods that bucks were in velvet for fear
of injuring the antlers during this critical period of
growth. None of the pastures were stocked with cattle
when deer captures occurred. Depending on the
abundance of white-tailed deer and the quantity of
brush and trees in a pasture, a skilled helicopter pilot
can maneuver into position and capture and examine
�20Ð30 deer for ticks in roughly 4 to 6 h. Twenty deer
were captured and examined for ticks from a pasture
on a ranch in the cattle fever tick-free area of Maverick
Co., and 50% of the deer were infested with R. (B.)
annulatus (Fig. 1; Table 1). When white-tailed deer on
a ranch within the Buffer Zone of Starr Co. were
captured in 2005 and again in 2007, 76.8 and 81.8%,
respectively, of the animals were infested withR. (B.)
microplus. Deer in a pasture on a ranch inside the
cattle fever tick-free area of Zapata Co. were sampled
twice in 2008 and on both occasions only a small
proportion (3.3 and 12.5%) of the white-tailed deer

were infested with southern cattle ticks. These data
provided evidence that relatively high percentages of
deer in a given pasture may be infested with either
cattle ticks or southern cattle ticks. In addition to the
scientiÞc value of the information gathered from these

Fig. 1. The eight Texas border counties whose southern boundaries contain a portion of the permanent quarantine or
buffer zone; and portions of counties in the cattle fever tick-free area, including parts of Dimmit Co. and Jim Hogg Co.,
included in the three areas designated as temporary preventative or blanket quarantines.

Table 1. Results of examining live-captured (net-gunned from
a helicopter) white-tailed deer for R. (B.) annulatus or R. (B.)
microplus to determine rates of infestation with either species,
2005–2009

Species County
Capture

date
No.

captured
No.

infested
%

infested

R. (B.)
annulatus

Maverick Aug. 2007 20 10 50.0

R. (B.)
microplus

Starr Feb. 2005 25 19 76.0

Starr Aug. 2007 22 18 81.8
Zapata Feb. 2008 30 1 3.3
Zapata May 2008 24 3 12.5
Starr Oct. 2008 30 17 56.7
Starr March 2009 30 21 70

Noninfested Maverick July 2007 23 0 0
Webb March 2008 25 0 0
Zapata Sept. 2008 21 0 0
Maverick March 2009 11 0 0
Starr April 2009 9 0 0
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captures, these data are important because they pro-
vide convincing evidence to skeptical ranchers that
white-tailed deer in vacated pastures could prevent
pasture vacation from achieving its intended goal of
eradication.

Personnel of the current cattle fever tick regulatory
agency, the USDAÐAPHIS, Veterinary Services (VS),
CattleFeverTickEradicationProgram(CFTEP),Lar-
edo, TX, submit samples of ticks tentatively identiÞed
as R. (Boophilus) spp. to the NVSL for ofÞcial iden-
tiÞcation. From 2003Ð2009, samples of ticks taken from
36 white-tailed deer were identiÞed as R. (B.) annu-
latus and 82 white-tailed deer were infested with R.
(B.)microplus (Table 2). During this period, samples
of cattle fever ticks from a variety of species of feral
and captive exotic ungulate wildlife also were identi-
Þed at NVSL (Table 2). During one sampling on a
premises north of Laredo, TX, 24 of the 26 animals
(mixed white-tailed deer and exotics) sampled were
infested with R. (B.) annulatus, and ticks in samples
from herds of feral nilgai antelope collected in Cam-
eron Co. and axis deer from Zapata Co. were identiÞed
as R. (B.) microplus.

The identiÞcation and quarantine of cattle fever
tick infested premises in Zapata Co., one of the eight
counties in the buffer zone, accounted for 37.0% of all
fever tick infestations in South Texas during the 3-yr
period from 2001 through 2003. In 2004, laws were
changed to allow CFTEP to declare premises as in-
fested on the basis of cattle fever ticks found on deer
and exotics, and subsequently 55.4% of infestations on
ranches in South Texas occurred in Zapata County
during the 6 yr from 2004 through 2009 (Table 3). The
fever tick problem in the county seems to be exacer-
bated by a complex of factors, including 1) Its location
along Falcon Lake that was created by damming the
Rio Grande and frequent ßuctuations in water levels
along its shore line; 2) a predominance of relatively
small and often elongate pastures many of which are
used for hunting and are not stocked with cattle; 3)
generally poor fences with few high “game fences”;

and 4) abundant densities of white-tailed deer
throughout the area. Some of the evidence of the
probable importance of cattle fever tick infested
white-tailed deer in the epidemiology of the problem
has been presented above, but more recent data on the
persistence of R. (B.) microplus on premises, that in
some cases have been vacated for several years and are
surrounded by one or more circumferential vacated
premises, clearly implicates white-tailed deer and per-
haps exotic ungulates as the sources for many of the
cattle fever tick infestations. The presence of southern
cattle ticks on properties vacated of cattle for as long
as 10 yr was detected when ticks were found on white-
tailed deer killed during hunting season (Table 4).
During 2004, the regulations of the Texas Animal
Health Commission were amended to permit premises
to be placed under regulatory quarantine and desig-
nated as infested as a result of cattle fever ticks being
found on white-tailed deer, regardless of being hunt-
er-killed or live-captured; afterward, infestations were
classiÞed as resulting from ticks on cattle or white-
tailed deer (Fig. 2).

On two of the Webb Co. ranches mentioned above
(Gray et al. 1979), that had been chronically infested
withR.(B.)annulatusdespite a lengthy failed program

Table 2. Total number of Rhipicephalus (Boophilus) spp. ticks
identified by the USDA–APHIS National Veterinary Services Lab-
oratory, Ames, IA, from specimens submitted from ungulate wild-
life species from 2003 through 2009

Tick species Wildlife species
No.

infested

R. (B.) annulatus White-tailed deer
(Odocoileus virginianus)

36

Axis deer (Cervus axis) 3
Fallow deer (Cervus dama) 3
American elk (Cervus
elaphus canadensis)

2

European red deer (Cervus
elaphus)

8

Aoudad sheep
(Ammotragus lervia)

2

R. (B.) microplus White-tailed deer 82
Axis deer 1
Nilgai antelope (Boselaphus
tragocamelus)

3

R. (Boophilus) spp.
(larvae and nymphs)

White-tailed deer 7

Table 3. Number of premises in the eight counties comprising
the buffer zone and the cattle fever tick-free area east of the buffer
zone in Zapata Co., TX, that were quarantined because of cattle
fever tick infestations compared with the total number of infesta-
tions for each year in South Texas

Yr
Buffer
zone

Tick-free
area

County
total

South Texas
total

% total in
Zapata Co.

2001 8 2 10 19 52.6
2002 2 0 2 16 12.5
2003 8 0 8 19 42.1
2004 53 10 63 94 67.0
2005 41 21 62 117 53.0
2006 36 11 47 65 72.3
2007 35 6 41 84 48.8
2008 43 19 62 132 46.9
2009 48 30 78 145 53.8

Table 4. Vacated premises in Zapata Co., TX, that were placed
under an infested quarantine after R. (B.) microplus were found on
hunter-killed white-tailed deer taken on the properties

Date ticks
found

Status of pasture

3 Jan. 2007 Vacated since 2004
7 Jan. 2007 Vacated since 1998
3 Nov. 2007 Vacated
4 Nov. 2007 Vacated since 2004

23 Nov. 2007 Vacated since 2002
11/24/2007 Vacated since 1999

12 Dec. 2007 Vacated for several years
15 Dec. 2007 Vacated since 2005
16 Dec. 2007 Vacated since 15 Jan. 2007
1 Jan. 2008 Vacated since 2007

29 April 2008 Vacated since 1998
30 Nov. 2008 Vacated 2007
30 Nov. 2008 Vacated in 2004
28 Dec. 2008 Vacated 25 Sept. 2008
31 Dec. 2008 Vacated since 2001, previously

infested in 2004
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of vacating pastures or systematically dipping the cat-
tle, the ticks were ultimately eradicated by feeding
ivermectin-medicated corn,ZeamaysL., to numerous
white-tailed deer or elk on vacated pastures (George
1996). The conclusions from the results of these trials,
one on a ranch where elk were the primary hosts and
another on which white-tailed deer were the critical
hosts, were 1) white-tailed deer and elk can support
cattle fever ticks on cattle vacated pastures, thereby
creating endemic populations of cattle fever ticks per-
petuated by white-tailed deer and elk hosts; 2) pasture
vacation in such circumstance would not be a viable
eradication tool; and 3) the ivermectin-medicated
corn technology (Pound et al. 1996) can be used as an
efÞcacious tool to eradicate cattle fever ticks on white-
tailed deer.

White-tailed deer are competent hosts for R. (B.)
annulatus and R. (B.) microplus and not only support
the feeding and development of the parasitic life
stages but also distribute engorged female ticks within
their core areas and home ranges. In the western
South Texas plains, home ranges of bucks and does are
�264 and 189 ha, respectively and many of the low
fenced premises in Zapata Co. are smaller in area than
the home ranges of some deer (Fulbright and Ortega
2006). Therefore, deer in this area could easily dis-
tribute engorged and detached female cattle fever
ticks among several premises. It is evident from the
Zapata Co. observations (Table 4) that populations of
R. (B.) microplus have persisted because of white-
tailed deer for up to 10 yr in the absence of cattle.
Rhipicephalus (B.) annulatuspopulations in Webb Co.
(Gray et al. 1979) also survived for years on white-
tailed deer in vacated pastures and they also were
dispersing viable ticks between premises. The density
of white-tailed deer populations in relation to the

composition of plant communities and climate in the
white-tailed deer habitat are factors that affect the
contribution of these host animals to the population
dynamics of cattle fever ticks. Research efforts to
deÞne and quantify the interrelations of these factors
are needed. In South Texas, the “canopied environ-
ments of mesquite- and mixed-brush-dominated hab-
itats” tend to moderate environmental extremes,
thereby favoring persistence of free-living larval tick
populations, and conversely, grass- and mixed brush-
dominated habitats are less favorable for ticks (Teel et
al. 1997). Deer habitat is optimum when it is composed
of an assortment of vegetation dominated by woody
and herbaceous plants intermingled within the land-
scape (Fulbright and Ortega 2006), and considerable
portions of South Texas consist of habitat favorable to
both cattle fever ticks and white-tailed deer.

It is apparent that populations of white-tailed deer
currently are confounding the cattle fever tick erad-
ication efforts in Texas, and the assumption that va-
cating pastures of cattle as a solution for eradication of
fever ticks is no longer viable and is now an anach-
ronism from the days when cattle, horses, mules and
asses were the only hosts of concern. Ranchers whose
properties have been quarantined because of cattle
fever ticks are placed under either 6- or 9-mo man-
datory quarantines and have the choices of either: 1)
leaving the infested premises stocked with cattle and
presenting the animals for systematic treatment with
an approved acaricide, or 2) vacating the cattle from
the pasture and having white-tailed deer and exotics
treated by the CFTEP. In Texas, deer are considered
livestock; therefore by law the CFTEP may mandate
treatment of deer in vacated premises. Although it is
the rancherÕs choice to vacate or systematically treat
the cattle, CFTEP personnel advise the treatment of

Fig. 2. Summary of cattle fever tick infestations attributed to cattle fever ticks being found on white-tailed deer versus
cattle for Þscal years 2004Ð2009. Note the preponderance of infestations attributed to deer occurring during OctoberÐ
February that coincides with the annual deer hunting season versus the paucity of similar infestations during the remaining
months when deer are not hunted and thus are not as frequently examined.
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cattle that has a much higher eradication rate than
vacation and treatment of deer. Currently, there are
two methods, created by ARS scientists in Kerrville,
TX, for the passive treatment of wild white-tailed deer
with acaricides: 1) feeding corn medicated with iver-
mectin to white-tailed deer (Pound et al. 1996), a
method that has been used successfully to eradicate
populations a R. (B.) annulatus on white-tailed deer
and elk, as mentioned previously (George 1996); and
2) deploying ARS-patented “4-poster” deer treatment
bait stations that apply topically active acaricide to the
heads, necks, and ears of white-tailed deer that contact
acaricide-treated rollers as they are feeding on clean
whole kernel corn contained within the specially de-
signed feeding stations. After contact with the treated
rollers, deer spread some of the acaricide to the rear
ßank and other areas of the body during self-grooming
(Pound et al. 2000). In addition, the roller application
technology has been extended to a recently developed
spring-loaded “2-poster” deer treatment feeder
adapter that may be retroÞtted to snouted corn or
protein feeders that are commonly used in South
Texas. This reduces costs to the CFTEP and ranchers
by permitting a single feeder to be used to dispense the
systemically active ivermectin-medicated corn during
the six months of the year when it is permitted then
adapting it to dispense topically active acaricide to
deer during hunting season when use of the system-
ically active acaricide is prohibited. These technolo-
gies that control ticks on deer are useful and efÞca-
cious tools, but they also are costly in terms of
materials and labor to operate effectively. At present,
however, they are the only such tools available to the
program. Regardless, the overall costs are insigniÞcant
relative to their value to an eradication program that
is being compromised because of the conundrum for
which white-tailed deer and exotic ungulate wildlife
are the keystone problems.

One major concern of the eradication program is
the extent to which white-tailed deer have spread
cattle fever ticks from the buffer zone into the cattle
fever tick-free area beyond. Three large areas in the
cattle fever tick-free area are currently designated as
temporary preventative or blanket quarantines (Fig.
1). One blanket quarantine of 1,287 km2 in tick-free
areas of Webb, Dimmit, and Maverick counties; a
second of 1,714 km2 in Zapata and Starr counties; and
a third of 618 km2 in Starr and Hidalgo counties were
established to combat outbreaks of cattle fever ticks
that probably were created as a result of dispersal by
white-tailed deer and feral exotic ungulate species.
These quarantines were imposed after the discovery
of clusters of infested premises outside the permanent
buffer zone, and a strategy of imposing regulatory
constraints on areas surrounding the known infesta-
tions and requiring inspections of cattle on properties
within the quarantines was done to establish and begin
re-eradication in the outer margins of the infested
areas. A temporary preventative quarantine imposes
laws and regulations on cattle producers and hunting
preserves that give the tick eradication personnel the
legal authority to implement regulatory actions nor-

mally restricted to activities in the buffer zone or
premises in the tick-free area with veriÞed tick infes-
tations.

White-tailed deer and exotic wildlife, including in-
cursions of red deer coming across the Rio Grande and
moving into border counties in the United States, are
primary suspects in the process of cattle fever tick
dispersal that led to infestations of properties in the
temporary preventative quarantine areas. There also is
concern that white-tailed deer are continuing to in-
troduce and maintain populations of fever ticks into
and within the cattle fever tick-free area. Much ad-
ditional information is needed to understand the re-
lationships between R. (B.) annulatus, R. (B.) micro-
plus,white-tailed deer, and exotic ungulate species in
Texas that would lead to designing new strategies to
effect efÞcacious and continuous tick eradication and
surveillance.

A major need for enhancement of surveillance ef-
forts for new infestations in the United States is evi-
denced in data presented in the graph showing a
summary of cattle fever tick infestations attributed to
the discovery of cattle fever ticks on white-tailed deer
versus cattle for Þscal years 2004Ð2009 (Fig. 2) and
data showing results from white-tailed deer that were
live-captured and examined for cattle fever ticks (Ta-
ble 1). The graph shows that a large majority of pre-
mises that were subsequently designated as regulatory
infestations as a result of cattle fever tick being found
on white-tailed deer occurred during or near the an-
nual hunting season from October to February, and
few premises were placed under infested status be-
cause of cattle fever ticks on white-tailed deer during
the remainder of the year. When these data are cou-
pled with data showing cattle fever ticks being found
in abundance on live-captured white-tailed deer dur-
ing March, May, August, and perhaps other months as
well, it argues strongly for the need to conduct ex-
tensive surveillance for cattle fever ticks on white-
tailed deer and exotics throughout the year. Perhaps
one would question, how many additional infestations
might be discovered if white-tailed deer and exotics in
vacated premises, especially those adjacent to pre-
mises under infested quarantine status, were required
tobe live-capturedandexamined throughout theyear.
Realizing that signiÞcant expense would be incurred
with this endeavor, the importance to the CFTEP of
discovering and re-eradicating these heretofore un-
discovered infestations would certainly more than jus-
tify the funds needed to implement this additional but
critical surveillance effort.
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