
J . 1~ :\, I (n I OL. S()(. 811 11 . C or.l' .\fBl.\. 65 ( 1968). AI ·G. l , 1968 3 

PEST-\IAY·\GE'IEyr CO~CEPTS\~I) CO:\'THOL 
OF TICK PARALYSIS I:\, BHITISII COLl'IBI.\ 

P . R . WILKINSON I 

ABSTRACT 
Actual and potential methods for controlling an d reducing paralysis 

of livestock and humans by thc tick Dermacentor andersoni Stiles ar e 
analyzed, and ass igned tentati ve "Geier ratin gs" of cost ane! cfl'ecti ve ness . 
Four broad categori es of control are d iscllssed: protection from toxins, 
prevention of engorgement, avoidance, and red uction in num bers of ticks. 

Some control meth ods are undesirable beca use of th eir effects on 
the eco-system , including ga me animal s. IVlor e information is needed on 
immunology of mam mals to tick toxins an d tick feed ing, on variatio ns and 
genetics of paralysing a bility in ticks, on range manage ment in rel ation 
to para lysis, on the effects of herbicides on rode nts and ticks, and on life
table parameters of ticks and rodents. 

I ntrod uction 
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 (Cla rke et al, 1967). This 
ra ises questions wh eth er man, or 
some section of society, is u tilizing th e 
r eso urce in th e best way, taking into 
account economiC, aesthetic and other 
aspects. Complex problems of desir 
a ble aims and means h ave arisen, for 
instance, in managing "wilderness" 
parks, in the relat ion of spor t fishing 
in New Brunswick to DDT spraying of 
pulpwood forests , and in the siting of 
airfields in or near favo uri te bird 
haunts. This pa per reviews present 
and potentia l methods of control of 
tick paralysis in British Columbia 
from th e point of view of effectiveness, 
costs, and resource management. Such 
broad r eviews 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-managemen t concept em
phasizes selectiveness in control, and 
fittin g control methods to th e biology 
of the noxious species (G eier, 1966) . 

The Problem 
Classical tick para lysis in British 

Columbia is caused by D ermacen tor 
andersoni St iles. Ri ch (1957) describ
ed cases of toxicosis of cattle caused 
by Oto bius megni71i, but these are dis -
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tinct from the ascending paralysis due 
to D. ander soni, described by Gregson 
(1962) and others. 

Tick paralysis of cattle is of ma jor 
concern in many pa rts of the cattle 
ranching a rea, even though large out
breaks a r e less common than formerly 
l Gregson , 1966), doub tless due to the 
widespread adoption of annual back
line spraying with BHC. The numbers 
of sh eep in tick areas a re declining, 
horses are r a rely paralysed, and dogs 
uHlally recover because th e owner re
moves the ticks, so th at cattle are the 
most important species of livestOCk at 
risk. A few cases of human paralysis 
are r eported each year to the Ka m
loops laboratory (J ellison & Gregson, 
1950) , and probably at least an equal 
number a re not r eported. Human 
fatalities , us ually due to delay in re
mOVIng the tick, still occur despite 
extenSIve publicity on the need for 
protective clothing a nd prompt re
moval of the ticks . J ellison and Greg
son (1950) pOinted out that girl chil
d ren a re more likely to be paralysed 
th a n boys because long hair tends to 
ma ke a tick on the nape of the neck 
inconspicllollS. Children on Indian re
serves may tend to come in contact 
with tick foci more often tha n oth ers , 
ancl records a re now being kept to see 
wl1ether these chi ldren provide a dis 
proportionate n umber of paralysis 
cases . 

Control Methods 
Early hopes fo r control of Derma 

centor ticks by Chalcid wasps were 
not fulfilled (Cooley and Kohls , 1934). 
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Control measures recommended by 
entomologists re .g. R earle (1938), 
Neilson , Rich and Procter (1966), 
Neilson and Gregson (1967) I in Brit
ish Columbia have been largely con 
fined to reducing rodents, protecting 
cattle with acaricid es, ancl protective 
clothing and de - ticking for h umans. 
In contrast, in Austra lia , investiga 
tions by veterinarian Clunies-Ross 

and th e Commonwealth serum lab 
oratories, were directed towards cura
tive measures a pplied to th e paralysed 
ma mmal a nd in pa rticula r to th e de
velopmen t of h yper-immune sera 
(Seddon, 195 1). 

The basic problem of D. andel'soni 

on cattle in British Columbia is pre
venting para lysis. The ma in tick sea
son , from late Ma rch to early May, is 
quite brief in the cattle a r eas and 
there is litt le indica tion that ticks a re 
ever present in suffi cient numbers to 
cause irreversi ble weight losses or 
other damage in the cattle . 

Prevention of tick paralysis in cat
tle can be cons idered under four 
ma jor headings. 

A. Protecting susceptible animals 
from effects of toxins, needing no re
duction in numbers of t icks en gorging 
on the cattle. 

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

C. Reducin g th e n umbers of ticks 
encountered by th e cattle, but not 
r educing th e numbers presen t on ca t
tle ranges in ge n era l. 

D. Reducin g the number of t icks 
on cattle ran ge, or in the en tire r a n ge 
of th e "paralys is stra in " of D. ander- 

son i. (Prairie s trains ra rely if ever 
cause cattle pa ralysis- Wilkinson and 
Lawson , 1965.) 

Various techniqu e5 grouped under 
th ese h eadi ngs, with selected refer 
ences in th e li te rature a nd brief r e
ma rks. are sh own in Table 1. The 

Geier ratings a re for sa tisfactoriness 
of treatmen t based on the diagram in 
Cla rk et a1 (1967), whic h rates treat
men ts for excell enc e a long scales for 

" lon g-term reliab ility of protection," 
a nd " required fr equency and intensity 
of huma n intervention. " The ratings 
a re provisiona l becaus e many of these 
measures h ave never been given long 
ter m full- scale tri al. The monetary 
cost of mos t of th e measures is un
known. Insecticid e for th e BRC spray 
of cattle, B(4) (a) costs only a bout 
65c per animal per yea r. 

Only items uncler sections A(2), 
A (3) , A (4) an d D wo uld be applica ble 
to reduction of tick paralys is of 
huma ns. Items under Section D wo uld 
acquire added importa n ce if tick
borne diseases in Canada (Gregson, 
1964) , become more vi rulent or new 
diseases a r e introduced, or if tick vec
to rs in terfere with eradication or 
serum- testi ng of brucellos is of cattle 
(Volkova et ai, 1960). 

Long term investigations under 

B (1) should be s tarted to see whether 
an inherita ble res istance to ticks or 
tick paralysis can be detec ted in a 
variety of breeds of cattle , and de
veloped by selection. The high Geier 
ra ting co mpensates for the inherent 
difficulties in investigating and apply
in g this method. The reasons for lack 
of pa ralysis in wild ungUlates are ob
scure (Wilkinson, 1965). 

For successful investigation of 
control measures under D (1), D (2) 
a nd D (3), much more knowledge is 
needed on the hos t-potential (Milne, 
1949) , of the several species of wild 
a nima ls inha biting tick foci in the 
spring range of cattle. The main 
meth od s proposed at present involve 
capture-mark-release studies on 1'0-

den t a nd oth er hosts, to provide data 
for life- tables of tick populations on 

selected study a r eas. Prel iminary ex
perimen ts, and th eoretical cons idera
Li ons of sampling popula t ions of such 
a polyphagous tick and its mobile 

hos ts, indicate th at th e compila t ion of 
use ful life-tables will be very difficult 

eve n with much more massively s up
ported effo rts than are likely to be 
ava ilable. Never th eless, by applying 

crude appl'oxima tions, in th e belief 
that some clata a re better than none , 
it sh ould be possibl e 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 modify the environment 
so that it becomes unfa vourable to 
ticks; this may well be economically 
worthwhil e, for instance, on selec teel 
a reas of catt.le r ange. around se ttle
ments where children wander. and on 
camp grounds. The grea t ma j ori ty of 
tick para lysis cases in British Colum
bia are due to ticks picked up in mon
tane forest or in tick foci in grass 
lands (Wilkinson , 1967). 

Massi ve and widespread applica
tions of DDT, s uch as 5 kg hectare, 
Table 1 D (4), m ay be und esirable be
ca use of concen tra tion in wildlife food 
chains, storage in soil, and danger to 
fish. Such trea tments h ave been con
sidered jus tifiabl e in th e U.S.S.R. to 
protect huma ns from encepha litis 
carried ma inly by I xodes ticks. Us 
pensky (1967) , men t ion ed an annual 
application of 107 kg of 10% DDT dus t 
over 200,000 hec tares. However, Us
pensky implies that more economical 
methods should be found , and that 
the incidence of encephalitis h as not 
been r educed as much as expected. 

Much of the spring range of cat
tle is used by deer a nd game birds. 
These are a valuabl e source of meat 
and r ecreation and of incom e to sell
ers of s upplies and services to hun t
ers; moreover wild animals have a n 
aesthetic value to a n even wider circle 
of people. Widespread destruction of 
shrubs D (1) would be inadvisable be
cause these shrubs (Wilkinson, 1967), 
are va luable as the main winter 
browse species for deer , and may be 
of importance to grouse. Preliminary 
experiments h ave been in progress at 
Kamloops since 1965 to dis cover if 
destruction of shrubs is an effective 

and economically feasible method of 
reducing ticks in s mall tick foci with
in la rge relatively uninfested a reas of 
grassland, or around se ttlements and 
campsites. 

Discussion 
The work of Clark et aZ (1967) and 

Beirn e (1967). should encourage ap
plied biologis ts to r e-examine pest 
organ isms 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 obj ec tives in r esource utiliza
t ion, because conflicts of interest be
tween different sections of the com
munity are lik ely to continue for some 
time. 

Detailed analysis of any insect 
con trol problem will probably reveal 
important gaps in our knowledge, as 
in Table 1. The study of th ese basic 
problems closely r elated to potential 
con t rol measures seems particularly 
a ppropria te to govern men t labora
tories, s ince pursuit of a bs tract knowl
edge ca n best be left to univers ities, 
a ided by relatively short term studies 
by s tuden ts . Deta iled work on well 
known methods , s uch as studies of 
dosage and methods of application of 
pesticid es under local conditions, is 
a ppropria te to those close to the ex
tens ion fi eld . 

This analysis of the problem of 
tick pa ralysis shows the exten t of the 
speCial ties involved, ranging from 
mammalia n immunology, through in
secticide toxicology and tick ecology, 
to range ecology and agronomy. A 
balanced effort of wide coverage is 
needed, scaled to the importance of 
th e problem, to identify and pursue 
the mos t profitable lines of investiga
tion and con tro!. 
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