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A Search for T k Pa *

By R. A. COOLEY.t Entomologist, U.S. Public Health rvice,
Hdmllton Mon‘r‘ma

Wit over 300 species of ticks (lazodidae) known and with +ha
increasing number of diseases of man, domestic animals, and w 1
animals, known to be carried by ticks, it 1s only natur~! +tat there
should be a general interest in the mossibility of biolog control.
This led to a visit to South Africa vy the writer in 19 o search
for tick parasites, especially for such species as might be of value
for the control of Dermacentor andersony Stiles  This tick is a serious
problem 1n the Rocky Mountain region of the mited States where it
transmits Rocky Mountain spotted fever and other infections to man,
ad 1s concerned in the transmission or causation of several diseases
of animals.

Searching for tick parasites is relatively new in the experience
of entomologists. In the field of agricultural entomology there are
thousands of known parasites attacking insects that feed on plant
life, and varions workers have spent much time in looki:  for new
species 11 other countries for use in their home lanas. hese
entomologists have had the guidance of experience and the writings
that have accumulated through many years. In the field of r~ical

entomology, relatively few palasﬁes of disease transmitting or  ease
causing insects, and only two parasites of ticks, are known. hese

are lzt)deha/us texanus Howard (17) and Hunterellus hookeri
Howard (18) which arve closely related phylogenetically an  very
similatr in their biologies. Izodiphagus caucurte; du Buysson (12)
described from Ifrance has recently been determined to be synonymous

with H. hookeri.

In the atteinpted biological control of D. andersoni Stiles = the
United States, as carried on by the Montana State Doard of nto-
mology from 1926 to July 1, 1931, and by the Bureau of the (J.S.
Public Health Service, since that tune, the writer has had experience
with the tick parasites referred to above and before leaving for Africa
had assembled several trained assistants, who were on duty while he
was away. They were thus in a position to receive and make use
of any new parasites that might be found.

In view of the rather extensive and thorough faunal survevs of
ticks that had been made by various workers in the Unitec  ates,
and particularly by the U.S. wureau of Entomology of the part-
ment of Agriculture, it was believed that we probably had discovered

* This report has bheen prepared as a co-operative project between the
Bureau of the United States Public Health Service and the Montana State
Board of Entomology.

+ Resigned 1Ist July, 1931, as Professor of Entomology at nt~~a State
College, State Entomologist, and Secretary of the Montana Svate oard of
Entomology, and became Entomologist, Bureau of United States Pubuc Hea"
Service, Rocky Mountain Spotted Fever Laboratory, Hamilton, Montana, U.S
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in America all the tick parasites present in the native una. In
arriving at this opinion we were influenced by some knowledge of
the methods that were used in the faunal survevs that had bheen
made. In many instances the entomologists had kept the living ticks
under observation and allowed the fed larvae and fed nymphs to
develop and emerge into the next stage. An opportunity was thus
afforded for detecting any tick parasites present, excepting latent ones.
The latter could be found only by a further feeding of the immature
ticks in the laboratory. Therefore 1t appeared to be more desirable
to make search for parasites on some other continent rather than in
the United States.

Africa was selected for the search for several reasons. here 1is
present there an extensive tick fauna and most of the species are
indigenous. G. A. H. Bedford (2) has recently listed 61 species in
South Africa alone. Tt has been less disturbed by agriculture,
industry, and commerce, than have the other continents, and the
fauna has evidence of having gone through extensive and profound
biological changes in the course of evolution. Ticks must have been
present for ages and they must have afforded an opportunity for the
adaptation of parasites in ticks with diverse habits. True, there are
other regions where ticks have existed since very early times, but
it seems clear that there are present on the continent concerne  many
well adapted, or specialized ticks, which should afford opportunity
for further specialization of parasites that attack them. This is
illustrated by the discovery by Bedford (1) of the remarkable tick,
Nuttalliella namagua which appears to be intermediate hetween
Argasidae and [rodidae. 1t is his opinion that the finding of this
tick ‘‘ seems to indicate that the lwodidae may have originated in
Africa .

Further, it was hoped that there might be found in South Africa,
localities where some specialized tick could be discovered in relatively
few numbers where parasites might be the cause for the lesser
numbers. South Africa was chosen for the venture because it 1s
remote from the equator, and the climate resembles more closely that
found where 7). andersoni is adapted in America.

The writer was pleased to be able to work under th~ auspices of
the Government of the Union of South Africa at the aboratories
of Veterinary Services and Animal Industry at Onderst Hort which,
in both accomplishment and facilities, stand very high awong similar
institutions of the world.

A thorough search for tick parasites in Africa, even in the
southern part of the continent alone, would have required more time
than was available and it was necessary to adopt a method +hat would
lead directly to a maximum of results. The simple methc employed
was to secure numerous ticks from as many kinds of animals as
possible. It was desirable also to get the ticks from many different
localities. The ticks taken were kept alive ur  observation for
parasitism.  According to previous experience, about two-thirds
engorgement 1s necessary either to permit the parasites to mature or
to insure the development of the tick to the next stage. It was
realized also that most of the different species of ticks available in the
country could be obtained in the better settled agricultural regions,
on domestic animals and the small wild mammals. It seemed to be
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desirable also, to collect ticks from large wild animals and from the
smaller mammals in the more remote regions where, 1t was helieved,
that in the more natural environment there might be a greater
possibility of finding parasites.

The phenomenon of latency in [unterellus hookeri had been
discovered (9) just before departing for Africa, and its possible
oceurrence 1n any parasite was apparent. The method used as out-
hined ahove, would not bring to light any latent parasites that might
be present, for in order to detect them i1t would be necessary to go
through further procedure including the feeding of the ticks in the
laboratory. This would have required not only more time, but trained
helpers, further equipment, and a variety of lahoratory animals.

RECORD OF TICKS GOLLE(

It 1s not necessary to give in detail the various ¢ trips
that were taken. All of the collecting done is summarized 1 the
following paragraph.

The Morning Market at Pretoria was visited for a few days
beginning July 14, for the purpose of examining hares and some of
the larger game animals. later a man employed for the purpose,
continued these observations. Brief collecting trips were made on
roads leading out of Pretoria whenever there was opportunity. More
extended trips were taken to Warmbaths, Pienaar’s River. and to the
vicinity of Hartebeestpoort Dam. Other trips were tal~n 3n the
vieinity of Messina and along the Timpopo River and near e ruger
National Park Game Reserve, where collecting was dene on lands
owned by the Transvaal Consolidated T.ands and  xploration
Company. Mr. C. P. Lounshury, a former college mate in Massa-
chusetts, U.S.A., made an extended automobile tour through the
southern Transvaal, Orange I'ree State and Cape Province, and
secured for the writer, at no expense to him other than the petrol
used, a large number of ticks.

Because of their nocturnal habits 1t was easier to secure certain
of the small animals at night, such as haves, spring hares and gennets,
etc.  Most of the animals were shot. The desirability of capturing
aninials by traps in order to afford an opportunity to hold them in
cages while any infesting ticks fed to repletion, was fully recognized.
Only a small amount of trapping was possible, however. lce were
easily secured, but it was soon learned that they carried no ticks.

Tt should be realized that since the collecting was extended only
from June 4 to October 17, the writer did not have the full opportunity
to find any possible tick parasites.  To be most effective such a survey
should be continued through a full year in each general locality
studied.

The locality of each tick lot taken in all of the collecting is
given with dates in the tabulation below. The entire collection of
ticks was examined by Dr. G. H. F. Nuttall and Mr. Cecil
Warburton of Cambridge, England, and the writer desives to express
his appreciation of their kindness in naming them,
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TICK F F 8§

Of the two hundred and sixty lots of ticks collected, thirteen
were parasitized with H. hookeri. In all cases parasites were iund
only in nymphal ticks, in fact in all countries, and with all ticks
that have been attacked by this parasit~, the nymphal stage only is
parasitized, so far as is known. It is own also that the following
tick species were parasitized :—

Hyalomma aegyptium, six lots.
Rhipicephalus oculatus, two lots.
Rhipicephalus evertsi, two lots.
Rhipicephalus appendiculatus, one lot.
Rhepicephalus sp., one lot.

Hyalomma sp., one lot.

Further examination of this tabulated information shows that in
every case the parasitized ticks were feeding on the hare, Lepus
zuluensis.

The parasitized ticks were found ouly in the Transvaal. They
were found on the farms of Andries W. J. Pretorius and T. S. Nefdt,
on the shore of the Hartebeestpoort Dam, and on the stock farm of
Pretorius at Pienaar's River known as °° Bushfeld 7 farm.  No
attempt was made to determine the limits of the areas where the
parasites were present. The dates of the recovery of parasites were
scattered from 9th June to 30th September. Bearing in mind that
the collecting peviod was from 4th June to 17th October and that
few ticks were taken after lst October, it is seen that the records
indicate that parasites were present through most of the colder
months, and suggests that they would likely be even more active
during the warmer part of the vear.

Further comments on the biology of this tick parasite will be of
some interest. A very considerable portion of the ticks recorded 1n
the table were adults, but nearlv all those taken from rabbits and
other small animals weve nymphs or larvae. It has heen pointed out
on an earlier page, that in collecting nymphs and larvae we cannot
expect them to develop recognizable parasitism, unless they are at
least two-thirds engorged. It is quite probable, therefore, thet more
parasitism was present than is shown. In similar work done v the
writer in America, it was found that if the animals are taken alive
by trapping and held in cages enclosed in bags, all of the tirks can
be recovered fully fed. The trap method is of particular v. 1e 1n
recovering parasitized ticks when checking on the effectiveness of
attempted colonization of parasites in nature.

The writer attaches no particular significance to the taking of
H. hookeri in ticks found only on hares, for it was taken on deer in
France, by Brumpt, and has been found in ticks from dogs several
times, as well as from ticks on other host animals. Tt appears to be
true that this insect will attack larval or nymphal ticks on either
large or small animals. In the South African material here con-
cerned, the immature ticks of the parasitized species listed above
were not often found on the larger animals.

37



TICK PARASITES IN SOUTH AFRICA

H. hoolkeri has been taken from a wide variety of ticks. I has
been recorded elsewhere in the literature as pavasitizing the follow-
ing:  aemaphysalis leporis-palusivis, K. evertsi, R. sanguincus,
lzodes ricinus and Dermacentor parumapertus marginalus. It has
been recovered in natwre in America in ). anderson and Dermacentor
variabilis, in arveas where parasites have been liberated in attempted
biological control. 1In the tabulation here presented are added three
species, and two instances in Rhipicephalus and Hyalonina when
the species was not determined. Tt is apparent, therefore, that this
parasite attacks species of five venera of ticks w hich show some range
of habits. We do not know of any caze in which 1t hax attacked »
tick which remains on one host for feeding i 1ts three stages.
would be of particular interest to attempt to establish this insect as
parasite of Boophilus decoloraius. In the case of this tick the para-
sites would have opportunity to lay eggs in both larvae and
nymphs, both while unfed and while feeding, and the ticks might
remain attached to the host animal while the parasites were maturing,
thus insuring that the adult parasites would be in the presence of
ticks on the host when they emerge.

SPECIALIZATION IN HUNTERELLUS HOORE L.

In an evolutionary sense we must recognize that this tick parasite
is highly specialized. Tt is a pavasite of ticks only, =0 tar as we
know. Tt would be difficult to imagine any way in which these
insects conld become injurious to man’s interests unless it were to
become a secondary parasite with another species of tick parasite
as primary, in which case it might tend to destroy the primary hy
feeding on it within the host tick.  We know of no such instance.
Numerous points, both morphological and biological, could be cited
to show that there is specialization in this nsect’s attack on ticks,
but apparently this specialization has not gone far enough to muake
these msects of particular value in the control of any ticks or {vpe of
tick that we know of, unless possibly in the case of 7. decoloratus
and other species of the one host tvpe.

A parasite to be of maximum value should be characterized by a
high degree of host specificity. It is perhaps not going too far to
say that we can imagine a type and degree of specialization that
would characterize u parasite of such special value. One example,
though hypothetical, may serve to show what 1t i3 intended to mean.
There might be found some parasite with these or similar further
specialized poiuts, namely, ability to recognize as food only one
species of tick, or a very few species, and able by expecially (lew‘loped
senses to locate these ticks, or their haunts.  Such a parasite might
be of particular value. The writer does not intend to sav that /7.
hooker: cannot be of considerable value in the control of such ticks
as M. aegyptivm. R. oculatus, and R. crerlsic in the climate of

South Africa.

PERCENTAGE oF ParasiTizen Trexs.
1t s of interest to note that a large proportion, or about 80 per
cent. of the nymphs collected near Ilartebeestpoort Dam, and at the
location on Pienaar’s River, were parasttized. In figuring this per-
centage only those living nymphs which had been sufliciently fed
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to produce parasites were counted. It is possible that a igher
percentage of parasitism might have been found if all of the
nymphs had been fully fed or if latent parasitism had been taken
into account.

Aptrr Parasites Fovsp v Fur or  appivs.

Previous to the writer’s visit to Transvaal, in all of the pub-
lished vecords of the finding of H. hookeri, the insects had been
recovered only in immature stages in nymphs of the several species.
It was of interest therefore that, while working on the Nefdt farm
on Tth September, a rabbit was shot at about 11 o’clock a.m., and in
examining 1it, eight adult parasites, all females, were found in the
fur of the animal. Tt was a bright, hot day and the estimated
temperature was 90° F. There had always been the question as to
whether the female parasites lay eggs in ticks, on the ground, 1n
nests of the host animals, or in the ticks while they are feeding,
or about to feed, on the host. This observation appears to show that
the parasite eggs are laid on the animals, although we still do not
know whether they also laid eggs in the ticks on the ground, or in the
nests.

There has since been published by Doctor €. B. Philip (25) an
account of the discovery of H. hooker: in the hair of dogs at Lagos,
Nigeria. The same author also states that at least 90 per cent. of the
tieks (Rhipicephalus sanguineus) were parasitized, but the ticks were
still very abundant. Iu this connection it would be of interest 1f we
might know if the parasites had been recently iutroduced at Lagos,
and further to know if the parasites were approaching omne of the
probable periods of maximum abundance.

A POSSIBLE NEW 1 .

‘While stationed on the Nefdt farm, one living specimen of an
insect was seen that may have been a parasite of ticks. Knowledge
of the incident mayv be of some interest to future workers.

In the morning of Ist September, there were for examinati~» six
rabbits which had been shot late in the previous evening. hen
shot, they were dropped into two collecting bags of cloth, four 1in one
bag and two in another, and the ends of the bags were tied. In
exanining the last rabbit, one of the two in one bag, a living ect
was seen on one of the rabbits. When the ear was opened wi  the
fingers, the insect ran to the margin of the ear and flew away. It
would have been interesting to capture the insect and put it in a vial,
but the writer had not over a second or two in which to examine it.
Tt was clearly a hymenopterous insect and it was thought to helong
to the Chalcididae or Proctotrupidae. he thorax was relatively
large, showing strong muscular development and the hind femora
were thickened. Thinking that this insect might be recovered again,
an experiment was made with caged animals placed out in the imme-
diate vicinity where the insect was seen. Wire cages, laboratory
rabbits, and nymphal ticks (Rhipiceplalus appendiculatus) were
obtained through the courtesy of the laboratory at Onderstepoort.
The cages, six in number, containing rabbits and ticks, were placed
in the field, hoping that some of the insects would reach the ticks
through the mesh of the cages. They were left out as long as possible,
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being brought in just before the ticks had completed fee ng. The
ticks were recovered and held under observation. No parasites
developed. If the procedure had included the finding of the adult
ticks that emerged from the fed nymphs. it is just possible that we
might have discovered parasitism due to latency.

SUMMARY OF THE RE! N
OF THE FAM

There have been described three species of tick arasites all
closely related and classified in the Knerytidae. They wure: [rodi-
phagus tezanus Howard (17), Hunterellus hookeri Howard (18),
lzodiphayus cavcurter du  uysson (16). Dr. A. B. Gahan and
Dr. C. F. W. Mueseback, of the U.S. National Museum, have
recently concluded and will soon publish that H. hookeri and I.
caucurtel are one and the same insects, and the name H. hookeri
will be retained as having priority. /7. texanus, described in 1907,
was not seen again until taken by MWr. Carl Larson and Mr. Roger
Cooley, two assistants in the U.S. ublic Health Service, working
in the field near Mayfield, Ldaho (U.5.A.). Two parasitized nymphs
were found in a considerable number of fticks, /zodes heragonus
var. cooker Packard, taken on a woodchuck, on 28th June, 1932.
Several generations were reared at the laboratory, and while we know
that 1t 1s very similar in habits to /7. hookeri, we lack sufficient
information to be ahle to express a view on the possible value of
the insect in biological control.

1. tewanus has been found only in the United States, but /7.
hookeri has been found in Ifrance, India, Indo-China, Cuba, Brazil,
Union of South Africa, Nigeria, South West Africa, and the United
States.
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