
Onderstepoort J ou1'nal of Veterinary Sc,ience and A nirnal 
Industry, Volume 3, Number 1, July, 1934. 

A Search for Tick Parasites in South Africa.* 

By R. A. COOLEY, t Entomologist, U.S . Public Health Service, 
Hamilton, Montana. 

WITH oYer 300 spel:ies of ticks (Ixodidae) known and with the 
increasing number of diseases of man, domestic animals, and wild 
animals, known to be carried by ticks, it is only natural that there 
should be a general interest in the possibility of biological control. 
This led to a visit to South Africa by the writer in 1928, to search 
for tick parasites, especially for such species as might be of value 
for the control of Dermacentor anrlwrson:i Stiles. 'rhis tick is a serious 
problem in the Rocky Mountain region of the United States where it 
transmits Rocky n'lountain spotted fever and other infections to man, 
and is 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 
tho us an cls of known parasites attacking insects that feed on plant 
life, ancl various workers have spent mueh time in looking for new 
species in other countries for use in their home lands. These 
entomologists have had the guidance of experience and the writings 
that have accumulated through many years . Iu the field of medical 
entomology, relatively few parasites of disease transmitting or disease 
causing insects, and only two parasites of ticks, are known. These 
are lxodiphagus texanus Howard (17) and Hunterellus hool~eri 
Howard (18) which are closely related phylogenetically and very 
similar in their biologies. I .xodiphagus caucmte1: du Buysson (12) 
described from France has n~cently been detennined to be synonymous 
with H. hooker1:. 

In the attempted biolog·iC'al control of D. mule1'sowi Rtiles in the 
United States, as carried on by the Montana State Board of Ento­
mology from 1926 to July 1. 1931 , and by the Bureau of the U .S. 
Public Health Service, since that time, the writer has had experience 
with the tiek parasites referred to above and before leaYing for Afriea 
had assembled several trained assistants, who "·ere on dutv 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 surveys of 
ticks that h ad been made by various workers in the United States, 
and particularly by the U .S. Bureau of Entomology of the Depart­
ment of Agriculture, it was believed that we probably h ad discovered 

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

t Resigned 1st July, 1931, as Professor of Entomology at Montana State 
College, State Rntomologist, and Secretary of the Montana State Board of 
Entomology, and became Entomologist, Bureau of United States Public Health 
Service, Rocky Mountain Spotted Fever L aboratory, Hamilton, Montana, U .S.A. 
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TICK PARASITES lX SOL'TII AFRICA. 

in America all the tick parasites presen t 111 the na1 [,·e fauna. In 
arriving at this opinion ,,.e were infiuencea by some kuo,dedge of 
the methods that were u1;ed in the faunal sm:Yevs that had been 
made. In many instances the entomologists had kept the livi11g t icks 
under observation and allowed the fed l arvae and feel nymphs 1o 
develop and emerge into the next stage. An opvortunity was thus 
afforded for detecting any tick parasites present, e:xceptiug latent ones. 
The latter could be found only by a further feeding of the immature 
ticks in t he laboratory. 'rherefore it appeared to be more desirable 
to make search for parasites on some other continent rather t han in 
the United States. 

Africa was selected for the sear ch for seYeral r easons. There is 
present there an extensive tick fauna and most of t he species are 
indigenous. G. A. H. Beuford (2) has recently listed 61 species in 
South Africa alone. It has been less disturbed b.v agriculture, 
industry, and commerce, than have the other coutinents. and the 
fauna has eviden ce of having gone through extensiYe and profourul 
biological changes in the course of eYolution. 'l'ic.ks must have been 
present for ages and they must have afforded an oppOl'tuni t~· for th e 
adaptation of parasites iu ticks with diverse habits. 'l'rue, there al'e 
other regions " ·here ticks haYe existed sinee Yer.\· ea rl:v· times, hu t 
it seems clear that there a1·e present on the couti neut roneen1ecl, many 
well adapted, m :-;pecialized ticks, which shoula ahcml OJlportuni1y 
for fmth er spec;ialization of parasites that attnd: t hem. This is 
illustratecl by the discovery by Bedford (1) of the remarkable t ick , 
Nuttalhella namaqua whi ch appears to be intermediate bet\Yeen 
Argasidae aud la:ochdae. It is his opinion that the finding- of this 
tick " seems to indirate that the l .r,od·idae may haYe originated in 
Africa''. 

Further, it was hoped that there might be found in South Africa, 
localities where some specialized tick could be discoYered in relatively 
few numbers where parasites might be the cause for the lesser 
numbers . South Africa was chosen for the venture because it is 
remote from the equator, anrl the climate resembles more dosely that 
found where D. andersoni is adapted in America. 

The writer was pleased to be able to work under th e auspices of 
t he Government of the U nion of South Africa at the L aboratories 
of Veterinary Services and Animal Industry at Onderstepoort which, 
in both accomplishment and facilities, stand very high among similar 
institutions of the world. 

A t horough 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 that would 
lead directly to a maximum of results. The simple method employed 
was to secure numerous ticks from as many kinds of animals as 
possible. It was desirable also to get the ticks from m anv different 
localities. The ticks taken were kept alive under observation for 
parasitism. Acc;ording to previous experience, about two-thirds 
engorgement is 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 tirks avail able in the 
country could be obtained in the better settled agricultural regions, 
on dom esti c animals and th e sm all wild mamm al s . It seemed to be 
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desirable also, to collect ticks from large " ·ild animals and from the 
smaller mammals in the more remote regions "·here, it was believed, 
that in the more natural environm ent t here might be a g-reater 
possibility of finding parasites. 

The phenomenon of lateney in /Junte?'ellus l10oke1·i had been 
dist:overed (9) just before departing for Africa, and its possible 
occurrence iu any parasite .. was apparent. 'I' he . method used as out­
lined abo,·e, \Yould not bring to light any latent parasites that might 
he present , for in order to detect them it \Yould be necessary to go 
through further procedure including the feeding of the ticks in the 
laboratory . 'l'l1is would have required not only more time, but trained 
helpers, fnrther equipment, and a variety of laboratory animals. 

RECORD OF TICKS COLLECTED IN SOUTH AFRICA . . -' . . 

It is not necessary to give in detail the Yarious collecting trips 
that were taken. All of the collecting done is summarized in the 
foll mYing paragraph. 

The }Ioming· :Jiarket at Pretoria "·as Yisite<l for a few days 
l1eginning .Tuly 14, for the purpose of examining hares and some of 
the larger game animalo;. Later a man employed for the purpose, 
continued these observations. Brief collecting trips ''"ere made on 
roads leading out of Pretoria whenever there was opportunity. :More 
extended trips were taken to \Varmbaths, Pienaar's River. and .to the 
Yicinity of Harteheestpoort Dam. Other trips \\·ere taken in the 
Yicinity of J[essina and along the Limpopo ltiYer and near the Kruger 
:\!"a tiona l Park Game Resene, where collect ing \Yas clone on lands 
owned by the Transvaal Consolidated Lands and Exploration 
Company. :J1r. C. P. Lounsbury, a former college mate in :Massa­
chusetts, U .S.A., made an extended automobile tour through the 
southern Transvaal, Orang'e Free 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 it " ·as easier to secure certain 
of the small animals at night, such as hares, spring hares and gennets, 
etc. Most of the animals were shot. The aesirabilit:v of capturing 
animals h~~ haps in order to afford an opnortnnity to hold them in 
cages while any infesting ticks fed to repletion, was fully recognized. 
Only a small amount of trapping was possible, hmYeYer. 2\fice " ·ere 
easily secured, but it was soon learned that they carried no ticks. 

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

· 'l'he 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 clesii!es to express 
his appreciation of their kindness in naming them. 
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R. A. COOLEY. 

TICK PARASITES FOUND. 

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

flyalmwna aegypti.u-rn, six lots. 
Rhipicephalus oculatus, two lots. 
Rhipicephalus eve1'ts·i, two lots. 
Rhipicephalus appendiculatu.s, one l ot. 
Rhipicephalus sp., one lot. 
H yalmmna sp., one lot. 

F urther examination of this tabulated information shmn that in 
every case the parasitized ticks were feeding on the hare, Lepvs 
zuluensis. 

The parasitized ticks we1·e found only in the TnmsYaal. They 
were found on the farms of Andries \V. J. Pretorius and rr. S. Nefdt, 
on the shore of the Hartebeestpoort Dam, and on the stock farm of 
Pretorius at Pienaar's Hiver known as " Bushfeld " farm. No 
attempt was made to determine the limits of the areas where the 
parasites were present. 'fhe elates of the recovery of parasites were 
scattered from 9th June to aOth September. Bearing in mind that 
the collecting periocl was h-om 4th June to 17th Octobe1· and that 
few ticks were taken after 1st October, it is seen that the records 
indicate that parasites were p1·esent through most of the col<ler 
months, and suggests that they would likely be eYen more active 
during the warmer pad of the year. 

Further comments on the biology of this tick parasite will he of 
some interest. A very considerable portion of t he ticks reconlecl in 
the table were adults, but nearly all those taken hom rabbits ancl 
other small animals were nymphs or larvae. It has been pointed out 
on an earlier page, that in collecting nymphs and larvae we cannot 
expect them to deYelop recognizable parasitism, unless they are at 
least two-thirds engorged. It is quite probable, therefore, that more 
parasitism was present than is shown. In similar work done by 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 ticks can 
he recovered fully fed. The trap method is of particular value in 
recovering parasitizecl ticks when checking on the effectiveness of 
attempted colonization of parasites in nature. 

The writer attaches no particular significance to t he taking of 
H. hooke?'i in ticks found only on hares, for it ''"as taken on deer in 
France, by Brumpt, an<l has been found in ticks from clogs several 
times, as well as from ticks on other host animals. It appears to be 
true that this insect will attack larval or nymphal ticks on either 
large or small animals. In the South Afri can material here con­
cerned, the immature ticks of the parasitized species li sted above 
were not often found on the larger animals. 
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H. lwoke1'i has been taken fr.om a wide variety -of tich. It has 
been rec·orded else,Yhere in the literature a:s parasitizing the follmY­
ing: HaenwzJhysahs leporis-palustTis, R. et·ertsi, R. sa11guineus, 
Ixodes 1·icinus and lJe1·macentor panmwpertus IIWt.r;inatus . It has 
been recoYeietl in nature in America iu D. andn·soni and D ennacentor 
vmiabilis, in areas " ·he1·e par;lsites hcwe been libe1·ated in attempted 
biological control. In the tabulation here presented are adlled t hree 
species, and tn··o in;;tances in Rl,-izJicephalus and Hyalom ma when 
the species was not <letennined. It is apparent, therefore, that this 
parasite attacks .-;pec ie.-; of five genera of ti cks \Yhich shmY some range 
of habits. \Ve do not kuo\Y of any ca.-;e in which it has attaeked a 
tick which rema ins on one host fm feeding in its th1·ee stages. It 
would be of parti <·ub r interest to attempt to e:-;tablish th is insect as a 
paras ite -of lJouphiZ,us decoluratus . In the case of this ti ck the parn­
sites n·oulcl haYe opportunity to lay eggs in both lanae and in 
nymphs, both '"hile unfed and '"hile feeding, and the ticks might 
remain attached to the host animal while the parasites were maturing, 
thus insuring that the a<lult parasites would be in the presence -of 
ticks on the host when they emerge. 

SPECIALIZATION IN HUNTERELLUS HOOKEJU. 

In an evolutionar)· sense '"e must 1·ecognize that this tid;: parasite 
is highly specialized. It is a parasite ·of ticks only, so far as we 
knmv. It would be difficult to -imagine any way in \Yhich t hese 
insects eould become -injurious to man's interests unless ii \Yere to 
become a seeoncbry pm·a.site " ·-ith anothm· species of tick parasite 
as primary , in whieh ca~e it might tend to destroy the primary by 
feecling on it '"ithi11 the host tick. \Ve know of no such instance. 
Numerous poini s, both morphological and biological, could be cited 
t·o sho'" that there is speeialization in this insect's attack ou t icks, 
but apparently t hi s spec-ialization has n·ot gone far enough to make 
these insects of particula1· value in the control of any ticks or type of 
tick t hat we know of, unles::> possibly in the case -of B. decolorat11s 
ancl other species ·Of the one host type. 

A parasite to be of maxinnun value should be characterized by a 
high degree of host speeifi.cit~·. It is perhaps not going t·oo far to 
say that we can imagine a type and degree of specialization that 
would characterize a parasite of such special Yalue. One example, 
though hypothetical, may senre to shmY what it is intended to 1nean. 
There might be found some parasite with these or similar fmtheJ· 
speciali:1.ed points, namely, nbility to recognize as food only one 
species of tick. or a. nry few spet.:ies, and able b:v especially clevelopecl 
senses to l ocate the::;e t icks, or their haunts. Such a parasite might 
be ·of partic:ular Ynlue. The n-riter d·oes not intend to say that H. 
hooken: cannot he of considerable valu e in the control of such ticks 
as H. ae.c;ypthnn, R . oc1datus, aml Il . l'?'ertsi , in the climate of 
South Africa. 

PERCEKTAGE OF pARASITIZED 'rrci~S. 

It is of interest to n-ote that a large proportion , or about RO per 
cent. of the nymphs collected nen Hartebeestpoort Dam, and at the 
location on Pienaar's River, were parasiti:1.ed. In figuring this per­
centage tmly those living nymphs which had been sufficiently fed 
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to produce parasites were counted. It is possible that a higher 
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. 

ADULT P AltA SITES FouND IN FuR OF HAJWITS. 

Previous to the writer's visit to Transvaal, in all ·of the pub­
lished records of the finding of H. hoolce1'i, 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 K efdt farm 
on 7th September, a rabbit \nts shot at about 11 o'clock a.m., and in 
examining it, eight adult par::1~ites, all females, were found in the 
fur of the animal. It \Yas a bright, hot day ancl 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, in 
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 DoctOl' C. B. Philip (25) an 
aceount of the discovery of H. hoolce·ri in the hair of clogs at Lagos, 
Nigeria. The same author also states that at least 90 per cent. of the 
ticks (lUu.picezJhalus sanguineus) were parasitized, but the ticks were 
still very abundant. In this eonnection it would he of interest if \Ye 
might know if the parasites had been recently introduced at Lagos, 
and further to lmmY if the parasites 11·ere approaching one of the 
probable periods of maximum abundance. 

A POSSIBLE NEW PARASITE SEEN. 

While stationed on the N efdt farm, ·One living specimen of an 
insect was seen that may have been a parasite of ticks. Knowledge 
of the incident may he of some interest to future workers. 

In the morning of 1st September, there were for examination six 
rabbits which had been shot late in the previous evening. When 
shot, they were dropped into two collecting bags of cloth, four in one 
bag and two in another, and the ends of the bags were tied. In 
examining the last rabbit, one ·of the two in one bag, a living insect 
was seen on one of the rabbits. When the ear was openecl with 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. 
It was clearly a hymenopterous insect and it was thonp;ht to belong 
to the Chalcidiclae or Proctotrnpidae. The thorax was relatively 
large, showing strong muscular clevelopment and the hind femora 
were thickened. Thinking that this insect might be 1·ecovered again, 
an experiment was made with caged animals placed .out in the imme­
diate. vicinity where the insect '"as seen. vVire cages, laboratory 
rabb1ts, and nymphal ticks ( Rh1:picezJhal11S appendiculatus) were 
obtained through the oourtesy of the laboratory at OnclerstepoorL. 
The rages, six in number, containing rabbits and ticks, were placec1 
in the field, hoping that some of the insects would reach the ticks 
through the mesh of the eageR. They were left out as long as possible, 
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beiug brought in just before the ticks had completed feeding. The 
ticks \Yere reooYerecl and held under observation . No parasites 
developed. If the procedure had inclu decl the find ing of the adult 
ticks that emerged from the feel nymphs, it is just possible that we 
might haYe discovered parasitism clue to latency. 

SUMMARY OF THE PRESENT STATUS OF OUR KNOWLEDGE 
OF THE FAMILY ENCRYTIDAE. 

There have been described three species of tick parasites all 
closely related :md classified in the Encrytidae. They are: Ixodi­
phagus telvwws Howard (17), Hunte?'ellus hoolceri Howard (18), 
Ixodipha.gus caucmtei du Buysson (16). Dr. A. n. Gahan and 
Dr. C. F. vY. :Mueseback, of the U.S. National Museum, have 
recently conclurled and will soon publish that H. hoolce1'i and I. 
caucurtei are one and the same insects, and the name H. hoolceri 
will be retained as having priority. I. texan us, described i u 1907, 
was not seen again until taken by ~Ir. Carl Larson and :Mr. Roger 
Gooley, two assistants in the U.S. Public Health Service, working 
in the field near Mayfield, Idaho (U.S.A.). Two parasitizecl nymphs 
were found in a considerable number of ticks, Ixodes he.'Vagonus 
var. cookei Paekanl, taken on a woodchuck, on 28th June, 1932. 
Several generations were reared at the laboratory, and while \Ye know 
that it is very similar in habits to If. hoolceri, \Ye lack sufficient 
information to be able to express G view on the possible vah1e of 
the insect in biological contr·ol. 

I. texanus has been found only in the United States, but H. 
hookeri has been found in France, India, Indo-China, Cuba, Brazil, 
Union of South AfricG, Xigeria, South \Yest Africa, and the United 
States. 

ACKNOWLEDGMENTS. 

vVithout the generous assistance, both official and personal, given 
me by the people of South Africa, it would have been difficult or 
impossible t{) accomplish the survey that was made. On behalf of 
the Montana State Board of Entomology, and personally, I desire 
to express sincere appreciation to the Union of South Africa, through 
the f{)llowing :-

General the Honourable J. C. G. Kemp, Minister of Agriculture, Depart­
ment of Agricultur e. 

Colonel G. N. ' Villiams, Secretan· of Agriculture, Department of Agri­
uulture. 

The Honourable J. H . Hofmeyr, Admin istrator for the TransvaaL 
Doctor P. J. du To it, Director of Veterinary Services and Animal 

Industr.v, D epart ment of Agricultu re. 
Doctor P . R. Viljoen, Deputy-Director of Veterinary Services and 

Animal Jndustn•. 
Mr. A. Goodall , Sub-Director of Veterinary Services. 
Doctor I. B. Pole Evans, C .M.G., Chief, Division of Botany, Horti­

culture and Entomology, Department of Agriculture. 
Doctor T. J . Naude, Chief Entomologist, Department of Agriculture. 
Mr. G. A. H . Bedford, Entomologist, Division of VPtNinnr~' RPlTice'. 

Department of Agriculture. 
Doctor P. ll. B. Smith, D istrict Veterinary Officer, Department of 

Agriculture. 

40 



R . A. COOLEY. 

C. J. Swierstra, Esq., Director, Transvaal :Mu seum , Pretoria. 
Austin Roberts, Esq., Senior Assistant for Higher Vertebrates, Trans­

Yaal Museum. 
Doctor J. A. Mitchell, Secretary a nd Chief Health Officer foe t he 

"Cnion, Department of Public Health. 
Doctor R. Bigalke, Director, National Zoological Gardens, Pretoria. 
A. L. Hudson, Esq. , Assistant NatiYe Commissioner. 
vV. Powell, Esq. , Plague Inspector, Department of Public Health. 
C. Kent. Esq., Plant Inspector, Department of Agriculture. 
Captain C. E . Howe, ·warden of t he Kruger National Park. 
Major Percy Greathead, Transvaal Consolidated Lands and Exploration 

Company, Johannesburg, Transvaal. 
A. M. Emery, Esq., General Managee, the Messina (Transvaal) Develop­

ment Company, Messina, TransYaal. 
Professor C. P. Lounsbury, former Uhief Entomologist, Department of 

Agriculture. 
:VIr. Andries \V. J. Pretorius, Nefclt Sieling, Transvaal. 
Mr. T. S. Nefclt, Kefclt Siding, Transvaal. 

REFERENCES. 
ln the list below are ineluded ail of the known references 011 tick parasites. 

BEDFOl-tD, G. A. H. 
(1) 1931. Xutta lliella namaqtoa, u New Genus and Species of Tick. l'am­

sitoloau, Vol. XXIII, No. 2. 
(2) l 9J2. ~-1 ;:,ynoptic Check-list a ncl Host-list of t he Ectoparasites found 

on South African Mammalia, Aves, and R eptilia. 18th Report 
of the Director of Vete1·inaru Sen;ices and Animal Industry, 
Union of Sotdh Africa. 

BlniMPT, E. 
(3) 1913. Utilisation des insectes auxiliares entomophages clans Ia lutte 

contre ies insectes pathogenes. La presse Meclicole, No. 36, 
du Mai . 

(4) 1930. Parasitisme latent de l' I xodiphaaus cauc-udei chez les larves 
gorgees et les nymphs a' jeun de divers ixodines (Ixodes 1·icimts 
et Rhipiceplwlw;> sun(Jltinetts). Compte. rend. l ' academie des 
:Sciences, t. l!Jl , p. 1085, seance clu 1 er clecembre. 

COOLEY, H.. A. 
(5) 1926. A Parasite of Ticks. Sixth Biennial Rep., Montana St. Bel. of 

Entomology, 15-17. 
(6) 1927. Tick Parasites. Jl ed,ical Sentinel, Portland, Oregon, Vol. 35, 

No. 12, D ecember. 
(7) 1928 . Tick Parasites. Executive Report. Seventh Biennial R ep. , 

Montana St. Bel. of Entomoi., 10-16. 
(8) 1928. Preliminary Report on the Tick Parasite I xodiphagus caucurt e'i 

clu B. Se,·enth Biennial Rep. , Montana St. Bd. of Entomol., 
17-31. 

COOLEY, R. A ., AXD GLEK M. KOHLS . 
(9) 1928. Egg-laying of I xocli,phagus ccmctoTtei in Fed Larval Ticks. 

&ience, 67, No. 1748, 656. 
(10) 1929. A Summary of Tick Parasites. South AjTican .J om·. of Natm·al 

Histo1·y, Vol. 6, 266-272, 1. 
(11) 1930. Review of Tick Parasite Work for 1929 and 1930. Eighth 

Biennial Rep ., Montana St. Bc1. of Entomol., 16-25. 
(12) 1930. The Possibil ity of Controlling the Wood Tick by Parasites_ 

H1 est en~ Hospital News, Portland, Oregon, Vol. 2, No. 1, 8. 
(13) 1933. Obsen ·ations sur I xodiphagus catocuTtei du Buysson dans l'ouest 

des etats-unis. A nnales de Parasitologie, Humaine et Comparee, 
Tome XI, No. 1, Janvier 1933. 

(14) 1934. Occurrence of Tick Parasites in Nature in Southern Idaho. 
Public Health Reports, Vol. 49, No. 4, January 26, 1934. 

41 



TICK PARASITES IK SOUTH AFRICA. 

D.\ COSTA LIMA, A. 
(15) 1915. 0 chalcideo Hunterellns hooke·ri H oward, parasite de carrapato 

Bh·ipicephalus sctngttinetts LatJ·ielle, observado n o Rio de 
Jnne iro. B eL Vet. Zootechnia., V, 201-203. 

DU BUYSSON, Jt. 
(16) 1912. Un hymenoptere parasite des Ixodes. Archives de parasitologie , 

t. XV, 246. 
HOWARD, L. 0 . 

(17) A Chalciclid Parasite of a Tick. Rntomol. :\·ews, Vol. 18, 375-378, 
November. 

(18) 1908. Another Chalcidoid Parasite of a Tick. 1'he Can. Rntornol., 
Vol. 40, 239-241, July. 

KOHLS, GLEN M. 
(19) 1980. A Summary of Parasite Liberations. Eighth Biennial R ep. , 

Montnna St. Bel. of Entomol., 26-34. 
LA1UWUSSE, F., A. G. KING, A:>D S. B. WOLBACH. 

(20) 1928. The Overwintering in Massachusetts of lxodiphagns cauwrtei. 
Science , 67, 351-353. 

MACLEOD J 
(21) 19ib .. Control of the Sheep Tick on Hill Pastures. Reprint " Trans­

actions of the Highland and Agricultural Society of Scotland ". 
MORTON, FRED. A. 

(22) 1928. Quantity Production of Tick .Parasites. Seventh Biennial R ep . , 
Montana St. Bd. of Entomol., 32-35. 

NUTTALL, G. H. F. , CECIL WARB'C'RTON, W. F. COOPER, A~D L. E. 
ROBINSON. 

(23) 1915. Tick~, a Monograph of the Ixodoidea, Part lll. p .. 547. 
PARKER , J. lt., AND w. J. BUTLER. 

(24) 1928. Tick Parasite Liberation in Montana during ]928. Seventh 
Biennial Rep., Montana St. Bel. of Entomol., 35-38. 

PHILIP, C. B. 
(25) 1931. Oceurrenec of a Colony of the Tick Parasite HtmteTelltiS 

hookeTi, Howard, in ·w est Africa. Pub. Health Rep., Vol. 
46, No. 37, September 11. 

(26) 1931. Decouverte en Afrique Occidentale D'lhmte1·ellus hookeTi, 
Howard , parasite des Ixodides. Annales de Parasitologie, 
Humaine et Comparee, Tome IX, No. 3, 1931. 

WOOD, H. P. 
(27) 1911. Notes on the Life History of the Tick Parasite. Hmderellu.s 

hookeTi , Howard, .T ow·n. Econ. Entrnnol. , Vol. 4, 425-431 , 
October. 

Non:.-There are also now in manuscript the following:­
COOLEY, R. A. , A~D GLEN M. KOHLS. 

1933. A Summary on Tick Parasites. To appear in the near future 1n the 
Proceedings of the Fifth Pacific Science Congress, 1933. 

COOLEY, R. A. 
1934. A l1eport on Tick Parasites to Ken~'a., Africa. 

42 




