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PEST-MANAGEMENT CONCEPTS AND CONTROL.
OF TICK PARALYSIS IN BRITISH COLUMBIA

P. R. WILKINSON!

ABSTRACT

Actual and potential methods for controlling and reducing paralysis
of livestock and humans by the tick Dermacentor andersoni Stiles are
analyzed, and assigned tentative “Geier ratings™ of cost and effectiveness.
Four broad categories of control are discussed: protection from toxins,
prevention of engorgement, avoidance, and reduction in numbers of ticks.

Some control methods are undesirable because of their effects on
the eco-system, including game animals. More information is needed on
immunology of mammals to tick toxins and tick feeding, on variations and
genetics of paralysing ability in ticks, on range management in relation

to paralysis, on the effects of herbici
table parameters of ticks and rodent

Introduction

Recent thinking on pest-manage-
ment considers not only pests which
affect man’s use of some resource but
the entire eco-system in which the
pests occur (Clarke et al, 1967). This
raises questions whether man, or
some section of society, is utilizing the
resource in the best way, taking into
account economic, aesthetic and other
aspects. Complex problems of desir-
able aims and means have arisen, for
instance, in managing “wilderness”
parks, in the relation of sport fishing
in New Brunswick to DDT spraying of
pulpwood forests, and in the siting of
airfields in or near favourite bird
haunts. This paper reviews present
and potential methods of control of
tick paralysis in British Columbia
from the peint of view of effectiveness,
costs, and resource management. Such
broad reviews of narrow fields are
published too rarely, but are neces-
sary to indicate priorities in pest con-
trol, and to enlist the interest of
workers in related fields of enquiry.
The pest-management concept em-
phasizes selectiveness in control, and
fitting control methods to the biology
of the noxious species (Geier, 1966).

The Problem
Classical tick paralysis in British
Columbia is caused by Dermacentor
andersoni Stiles. Rich (1957) describ-
ed cases of toxicosis of cattle caused
by Otobius megnini, but these are dis-
y(‘:nud:x Department of Agriculture, Reasearch

Station. Entomology Section. P.0O. Box 210, Kam-
loops, B.C.

des on rodents and ticks, and on life-

tinet from the ascending paralysis due
to D. andersoni, described by Gregson
(1962) and others.

Tick paralysis of cattle is of major
concern in many parts of the cattle
ranching area, even though large out-
breaks are less common than formerly
(Gregson, 1966), doubtless due to the
widespread adoption of annual back-
line spraying with BHC. The numbers
of sheep in tick areas are declining,
horses are rarely paralysed, and dogs
usually recover because the owner re-
moves the ticks, so that cattle are the
nmost important species of livestock at
risk. A few cases of human paralysis
are reported each year to the Kam-
loops laboratory (Jellison & Gregson,
1950), and probably at least an equal
number are not reported. Human
fatalities, usually due to delay in re-
moving the tick, still occur despite
extensive publicity on the need for
protective clothing and prompt re-
moval of the ticks. Jellison and Greg-
son (1950) pointed out that girl chil-
dren are more likely to be paralysed
than boys because long hair tends to
make a tick on the nape of the neck
Inconspicuous. Children on Indian re-
serves may tend to come in contact
with tick foci more often than others,
and records are now being kept to see
whether these children provide a dis-
proportionate number of paralysis
cases.

Control Methods
Early hopes for control of Derma-
centor ticks by Chalecid wasps were
not fulfilled (Cooley and Kohls, 1934).
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Control measures recommended by
entomologists |e.g. Hearle (1938),
Neilson, Rich and Procter (1966),

Neilson and Gregson (1967) | in Brit-
ish Columbia have been largely con-
fined to reducing rodents, protecting
cattle with acaricides, and protective
clothing and de-ticking for humans.
In contrast, in Australia, investiga-
tions by veterinarian Clunies-Ross
and the Commonwealth serum lab-
oratories, were directed towards cura-
tive measures applied to the paralysed
mammal and in particular to the de-
velopment of hyper-immune sera
(Seddon, 1951).

The basic problem of D. andersoni
on cattle in British Columbia is pre-
venting paralysis. The main tick sea-
son, from late March to early May, is
quite brief in the cattle areas and
there is little indication that ticks are
ever present in sufficient numbers to
cause irreversible weight losses or
other damage in the cattle.

Prevention of tick paralysis in cat-
tle can be considered under four
major headings.

A. Protecting susceptible animals
from effects of toxins, needing no re-
duction in numbers of ticks engorging
on the cattle.

B. Preventing ticks feeding to the
stage of engorgement which is neces-
sary to cause paralysis, with no at-
tempt to reduce the numbers of ticks
encountered by the cattle.

C. Reducing the numbers of ticks
encountered by the cattle, but not
reducing the numbers present on cat-
tle ranges in general.

D. Reducing the number of ticks
on cattle range, or in the entire range
of the “paralysis strain” of D. ander-
soni. (Prairie strains rarely if ever
cause cattle paralysis—Wilkinson and
Lawson, 1965.)

Various techniques grouped under
these headings, with selected refer-
ences in the literature and brief re-
marks. are shown in Table 1. The
Geier ratings are for satisfactoriness
of treatment based on the diagram in
Clark et ai (1967), which rates treat-
ments for excellence along scales for

“long-term reliability of protection,”
and “required frequency and intensity
of human intervention.” The ratings
are provisional because many of these
measures have never been given long
term full-scale trial. The monetary
cost of most of the measures is un-
known. Insecticide for the BHC spray
of cattle, B(4) (a) costs only about
g65c per animal per year.

Only items under sections A(2),
A(3), A(4) and D would be applicable
to reduction of tick paralysis of
humans. Items under Section D would
acquire added importance if tick-
borne diseases in Canada (Gregson,
1964), become more virulent or new
diseases are introduced, or if tick vec-
tors interfere with eradication or
serum-testing of brucellosis of cattle
(Volkova et al, 1960).

Long term investigations under
B (1) should be started to see whether
an inheritable resistance to ticks or
tick paralysis can be detected in a
variety of breeds of cattle, and de-
veloped by selection. The high Geier
rating compensates for the inherent
difficulties in investigating and apply-
ing this method. The reasons for lack
of paralysis in wild ungulates are ob-
seure (Wilkinson, 1965).

For successful investigation of
control measures under D (1), D (2)
and D (3), much more knowledge is
needed on the host-potential (Milne,
1949), of the several species of wild
animals inhabiting tick foci in the
spring range of cattle. The main
methods proposed at present involve
capture-mark-release studies on ro-
dent and other hosts, to provide data
for life-tables of tick populations on
selected study areas. Preliminary ex-
periments, and theoretical considera-
tions of sampling populations of such
a polyphagous tick and its mabile
hosts, indicate that the compilation of
useful life-tables will be very difficult
even with much more massively sup-
ported efforts than are likely to be
available. Nevertheless, by applying
crude approximations, in the belief
that some data are better than none,
it should be possible to improve our
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knowledge of the major hosts that
maintain tick populations on cattle
range. Using this knowledge, it may
be possible to modity the environment
so that it becomes unfavourable to
ticks; this may well be economically
worthwhile, for instance, on selected
areas of cattle range, around settle-
ments where children wander, and on
camp grounds. The great majority of
tick paralysis cases in British Colum-
bia are due to ticks picked up in mon-
tane forest or in tick foci in grass-
lands (Wilkinson, 1967).

Massive and widespread applica-
tions of DDT, such as 5 kg hectare,
Table 1 D (4), may be undesirable be-
cause of concentration in wildlife food
chains, storage in soil, and danger to
fish. Such treatments have been con-
sidered justifiable in the U.S.S.R. to
protect humans from encephalitis
carried mainly by Izodes ticks. Us-
pensky (1967), mentioned an annual
application of 107 kg of 10% DDT dust
over 200,000 hectares. However, Us-
pensky implies that more economical
methods should be found, and that
the incidence of encephalitis has not
been reduced as much as expected.

Much of the spring range of cat-
tle is used by deer and gamebirds.
These are a valuable source of meat
and recreation and of income to sell-
ers ot supplies and services to hunt-
ers; moreover wild animals have an
aesthetic value to an even wider circle
of people. Widespread destruction of
shrubs D (1) would be inadvisable be-
cause these shrubs (Wilkinson, 1967),
are valuable as the main winter
browse species for deer, and may be
of importance to grouse. Preliminary
experiments have been in progress at
Kamloops since 1965 to discover if
destruction of shrubs is an effective

and economically feasible method of
reducing ticks in small tick foci with-
in large relatively uninfested areas of
grassland, or around settlements and
campsites.

Discussion

The work of Clark et al (1967) and
Beirne (1967). should encourage ap-
plied biologists to re-examine pest
organisms against the background of
the eco-system and with optimum use
of resources in mind. Often they will
be hampered by a lack of definition
of the objectives in resource utiliza-
tion, because conflicts of interest be-
tween different sections of the com-
munity are likely to continue for some
time.

Detailed analysis of any insect
control problem will probably reveal
important gaps in our knowledge, as
in Table 1. The study of these basic
problems closely related to potential
control measures seems particularly
appropriate to government labora-
tories, since pursuit of abstract knowl-
edge can best be left to universities,
aided by relatively short term studies
by students. Detailed work on well
known methods, such as studies of
dosage and methods of application of
pesticides under local conditions, is
appropriate to those close to the ex-
tension field.

This analysis of the problem of
tick paralysis shows the extent of the
specialties involved, ranging from
mammalian immunology, through in-
secticide toxicology and tick ecology,
to range ecology and agronomy. A
palanced effort of wide coverage is
needed, scaled to the importance of
the problem, to identify and pursue
the most profitable lines of investiga-
tion and control.
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