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INTRODUCTION

The ticks included in this report were sent to the Institute of Acarology,
University of Maryland, for study by Dr. V. VaN STRAELEN, President of the
Institute of National Parks of the Congo. It is based on extensive collections
made in 1946-1949 by the mission of Dr. G. F. bpE WITTE to the National Park
of Upemba which is located in the southeastern portion of the Congo.

In all, 28 species, comprising 7 genera, are recorded from Upemba Park
(Table I). Of these, 7 have not previously been recorded from the Congo and
they are marked with an asterisk in Table I. None of the species were new,
therefore figures and descriptions were not included.

The major portion of this work gives information by species regarding
the distribution, hosts and taxonomic status. Following this section a list
of the species by host and more exlensive information on the various locali-
ties, including altitude, is provided.

(1) The portion of this project undertaken at the University of Maryland was
supported by the Army Medical Research and Development Command,
Washington, D.C., under Contract No. DA-49-007-MD-981.

(2) U.S. Department of Health, Education, and Welfare, Public Health Service,
National Institutes of Health, National Institute of Allergy and Infectious Diseases,
Rocky Mountain Laboratory, Hamilton, Montana.

(3) Department of Zoology, University of Maryland, College Park, Maryland
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The authorities for the names of hosts in this report are as follows
Reptiles, G. F. pE WiTTE (1953); Birds, R. VERHEYEN (1953); and Mammals,
S. FRECHKOP (1954).

For information on the biotic and climatic factors in the Upemba Park
the reader is referred to Fasc. 1 : Introduction by G. F. bE WITTE ef al. [in
preparation).

In some instances the identification of Rhipicephalus species proved to be
extremely difficult, necessitating the study of material in other collections.
The following abbreviations are used to designate these collections : BMNH,
British Museum (Natural History); HH, Dr. HARrRy HOOGSTRAAL (personal
collection); FZ, Dr. Frirz ZumpT (personal collection); MCZ, Museum of
Comparative Zoology, Harvard University; and RML, Rocky Mountain
Laboratory.

TABLE 1.
List of ticks of the Upemba Park.

Boophilus decoloratus (KOCH, 1844).

Amblyomma nutialli DONITZ, 1909.

Amblyomma pomposum DONITZ, 1909,

Amblyomma tholloni NEUMANN, 1899.

Aponomma exornatum (KOCH, 1844).

*4ponomma transversale (LUCAS, 184b).
*Haemaphysalis hoodi WARBURTON and NUTTALL, 1909.
Haemaphysalis leachii (AUDOUIN, 1827).
Haemaphysalis muhsami SANTOS DIAS, 1954.
Haemaphysalis parmata NEUMANN, 1905.

Ixodes aulacodi ARTHUR, 1956.

Ixodes cavipalpus NUTTALL and WARBURTON, 1908.
Ixodes dawesi ARTHUR, 1956.

#[zodes nairobiensis NUTTALL, 1916.

Ixodes pseudorasus ARTHUR and BURROW, 1957,
*[xodes sp. nr. spinae ARTHUR, 1958

Rhipicentor bicornis NUTTALL and WARBURTON, 1908,

Rhipicephalus
Rhipicephalus
*Rhipicephalus
®*Rhipicephalus
Rhipicephalus
Rhipicephalus
Rhipicephalus
Rhipicephalus
Rhaipicephalus
Rhipicephalus
®Rhipicephalus

compositus NEUMANN, 1897.
longus NEUMANN, 1907,
masseyi NUTTALL and WARBURTON, 1908.
reichenowi ZUMPT, 1943.
sanguineus (LATREILLE, 1806).
simpsoni NUTTALL, 1910.
simus KOCH, 1844.
supertritus NEUMANN, 1907,
tricuspis DONITZ, 1906.
ziemanni NEUMANN, 1904.

sp. nr. pravus DONITZ, 1920
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The authors are indebted to the following people for examining certain
critical specimens for placing collection at our disposal and the ward hospi-
tality accorded during visits to their laboratories : Dr. GERTRUD THEILER,
Division of Veterinary Services, Onderstepoort, Republic of South Africa;
Miss JaNE WALEKER, East African Veterinary Research Organization, Kikuyu,
Kenya; Dr. HARRY HOOGSTRAAL and Mr. MaAKRAM KAI1sER, Namru No. 3, Cairo,
Egypt; Mr. L. Pierqui, Institute of Tropical Medicine, Leopoldville, Congo;
Dr. Frrrz Zuwpet, South African Instifute for Medical Research, Johannes-
burg; Dr. P. L. G. Benoir, Royal Museum of Central Africa, Tervuren, Bel-
gium; Dr. G. OweN Evans, British Museum (NH), London, England; Dr. DoN
ARTHUR, Department of Zoology, King’'s College, London, England; and
Dr. H. Levi, Museum of Comparative Zoology, Harvard University, Cam-
bridge, Massachusetts.

We would also like to thank Mr. GLEN M. KosLs of the Rocky Mountain
Laboratory, Dr. GERTRUD THEILER, Dr. HARRY Hoo0GSTRAAL and Miss JANE
WaLKER for helpful criticism and for reviewing this manuscript.
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Order ACARINA
Suborder IXODIDES

Family |[XODIDAE.
Genus BOOPHILUS Currtis, 1891.

Boophilus decoloratus (KocH).
Rhipicephalus decoloratus KocH, 1844, Arch. f .Naturgesch., 10, p. 239.

Host and Distribution :

HOST UNKNOWN.

No. 411-B, Lusinga, XII.1948, 2 @

This tick is widely distributed throughout most of the African continent.
Extensive information on this species is given by HOOGSTRAAL (1956).

Genus AMBLYOMMA KocH, 1844,
Amblyomma nuttalli DONITZ.

Amblyomma nuttalli DONiTZ, 1909, Sitzungsber. Ges. Naturf. Fr. Berlin, §,
p. 469.

Hosts and Distribution :

REPTILE.

No. 432-B, Ganza, 3.VI1949, 2 4, 1 @, 1 N, on Kinixys belliana belliana GRAY
(No. 9476).

BIRDS.

Nos. 291-B, Kilwezi, 10.VIII.1948, 1 N, on Turdus olivaceus stormsi HARTLAUB
(No. 3390); 2185-A, Mabwe, 4.I1.1949, 1 N, on Meclocichla menltalis grandis (BOCAGE)
(No. 4276).

Amblyomma nuttalli is widely distributed in Africa south of the Sahara.
The chief hosts of the adults of this species are land tortoises, with ocea-
sional records from other reptiles and mammals. The immature stages
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have been reported from tortoises, Varanus, lizards, hares and birds.
The two nymphs recorded above suggest that birds may serve more fre-
quently as hosts for the immature stages than had been indicated previously.

Extensive information on this species is furnished by HoOGSTRAAL (1956)
and THEILER (1959).

Amblyomma pomposum DONITZ.

Amblyomma pomposum DONITZ, 1909, Sitzungsber. Ges. Naturf. Fr. Berlin,
8, p. 466.

Hosts and Distribution :

MAMMALS.

Nos. 439-B, Ganza, 17.VL1949, 1 g, on Hippotragus niger (HARRIS) (No. 155);
200-B, Kateke, 2.XI1.1947, 1 3, on Hippoiragus niger (HARRIS) (No. 598).

HOST UNKNOWN.

Nos. 2506-A, Kabenga, 2-6.IV.1949, 15 g, 13 @; 30-B, Kamitungulu, 3.IV.1947, 1 Q:
1246-A, Lufwa, 16.1.1948, 1 @ ; 127-B, Mabwe, 9.IX.1947, 5 3.

According to THEILER (1959), « 4. pomposum is widespread, but confined
to the Rhodesian Highland vegetation, extending from Angola through
Katanga of the Belgian Congo into Northern Rhodesia, dying out at the
southern end of Lake Tanganyika ». This tick has been reported from a
variety of wild and domestic animals.

The specimens recorded in this paper agree well with the criteria given
by THeLER (1959) and HOOGSTRAAL (1956) for the identification of this spe-
cies.

Amblyomma tholloni NEUMANN.
Amblyomma tholloni NEUMANN, 1899, Mem. Soc. Zool. France, 12, p. 242.

Host and Distribution :

MAMMAL.

No. 276-C, Kaswabilenga, 7.X.1947, 6 4, on Mungos mungo (GMELIN) (No. 470).

The distribution of A. tholloni is closely allied to that of its chief host,
the African elephant, Lozodonta africana. The presence of this tick on
Mungos mungo is unusual. Some other uncommon hosts are listed by Hooc-
STRAAL (1956).
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Amblyomma ssp.

Hosts and Distribution

BIRDS.

Nos. 434-B, Ganza, 1.VI.1949, 2 N, on Turdus olivaceus stormsi HARTLAUB (No. 5092):
124-A, Lusinga, 29.111.1947, 1 L, on Sphenorhynchus abdimii (LICHTENSIEIN) (No. 104).

MAMMALS.

Nos. 445-B, Ganza, 23.VL.1949, 1 N, on Hippotragus niger (HARRIS) (No. 1562); 440-B,
Ganza, 17.VI.1949, 1 N, 50 L, on Tragelaphus scriptus (PALLAS) (No. 1554); 448-B, Ganza,
28.VI.1949, 2 N, on Tragelaphus scriptus (PALLAs) (No. 1568); 218-B, Kaziba, 13.11.1948, 2 N,
Viverra civetta schwarzi (CABRERA) (No. 728); 367-B, Mabwe, 15.1.1949, 47 L, on Mungos
mungo (GMELIN) (No. 1340); 455-B, Mware, 16.VIL.1949, 2 N, on Potamochoerus porcus
(LINNE) (No. 1574).

REPTILE.

No. 435-B, Ganza, 28.V.1949, 11 N, on Varanus (Polydaedalus) niloticus nilolicus
(LINNE) (No. 9477).

At the present time the immature stages of several species of Amblyomma
are unknown; therefore, it is not possible to give more than generic assign-
ment in most cases. Lots 440-B, 435-B, 218-B, 434-B, 445-B, 455-B and 448-B
resembled the nymphs of Amblyomma tholloni more closely than those of
any of the other species whose immature stages are adequately known.

Genus APONOMMA NEUMANN, 1899.

Aponomma exornatum (KocH).
Amblyomma exornatum KocH, 1844, Arch. f. Naturgesch., 10, p. 231.

Hosts and Distribution

REPTILES.

Nos. 441-B, Ganza, 12.VI.1949, 11 &, 4 N, on Varanus (Polydaedalus) niloticus
niloticus (LINNE) (No. 9527); 435-B, Ganza, 28.V.1949, 4 4, 22, 1 N, on Varanus
(Polydaedalus) niloticus niloticus (LINNE) (No. 9477); 437-B, Ganza, 6.VI.1949, 6 g, 1 9,
on Varanus (Polydaedalus) niloticus niloticus (LINNE) (No. 9514); 179-B, Kanonga,
13-27.X1.1947, 4 &, 42, 9 N, on Varanus (Polydaedalus) niloticus niloticus (LINNE)
(No. 1977); 303-B, Kilwezi, 4IX.1948, 24 g, 37 @, 106 N, 5 L, on Varanus (Empagusia)
cxanthematicus angolensis SCHMIDI (Nos. 6343-6344); 327-B, Mabwe, 21.XI1.1948, 16 &,
on Varanus (Empagusia) exanthematicus angolensis SCHMIDT (No. 6786); 346-B, Mabwe,
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2.X11.1948, 23 &, 17 9, 4 N, on Varanus (Empagusia) exanthematicus angolensis SCHMIDT
(No. 7192); 350-B, Mabwe, 15.XI11.1948, 10 &, 2 9, on Varanus (Empagusia) exanthematicus
angolensis SCHMIDT (No. 7460); 372-B, Mabwe, 23.1.1949, 2 4, on Varanus (Polydaedalus)
niloticus niloticus (LINNE) (No. 8064); 121-B, Mabwe, 23.VIIL.1947, 57 4, 22 @, 123 N, 1 L,
on reptile ? (No. 1162).

A. exornatum is distributed throughout most of Africa and feeds prima-
rily on lizards of the genus Varanus. However, this species may occasionally
parasitize other animals (HOOGSTRAAL, 1956).

Aponomma transversale (Lucas).
Izodes transversale Liucas, 1845, Ann. Soc. Ent. France, 3, p. 64.

This species is represented by a single collection : No. 454-B, Ganza,
6.VII.1949, 6 N, on Hippotragus niger (HARRIS) (No. 1572).

To our knowledge this represents the first report of Ap. transversale
from the Congo. The only host previously reported for this species is the
African python. Therefore, the finding of this reptile tick on a mammal
can be considered at best accidental and requires confirmation.

Genus HAEMAPHYSALIS KocH, 1844,

Haemaphysalis hoodi WARBURTON and NUTTALL.

Haemaphysalis hoodi WARBURTON and NUTTALL, 1909, Parasitology, 2, p. 62.

Hosts and Distribution

BIRDS.

Nos. 230-B, Kaziba, 9.I1.1948, 1 &, on Monticola gularis angolensis Sousa (No. 2452);
221-B, Kaziba, 14.11.1948, 1 L, on Myrmecocichla arnotti leucolaema FISHER and
REICHENOW (No. 2391); 215-B, Kaziba, 9.I1.1948, 1 &, on Turdus olivaceus bocagei
(CABANIS) © (No. 2331); 19111948, 1 &, on Turdus olivaceus bocagei (CABANIS)
(No. 2449); 99-B, Kenia, 17.VIL.1947, 1 N, on Coliuspasser macrourus macrourus (GMELIN)
(No. 993); 453-A, Mubale, 19.V.1947, 1 N, 1 L, on Anthus vaalensis marungensis CHAPIN
(No. 526); 91-B, Gorges de la Pelenge, 20.VI.1947, 1 N, on Coliuspasser macrourus
macrourus (GMELIN) (No. 785); 620-A, Gorges de la Pelenge, 17.VI.1947, 1 N, on Cisticola
natalensis katanga LYNES (No. 791); 73-B, Gorges de la Pelenge, 10.VI.1947, 3 g, on
Mirafra rufocinnamomea iwenarum WHITE (No. 709); 72-B, Gorges de la Pelenge,
10.VI.1947, 1 N, on Oenanthe pileata livingstonii (TRISTRAM) (No. 708); 92-B, Gorges de
la Pelenge, 17.VI.1947, 1 N, on Textor xanthops xanthops (HARTLAUB) (No. 785).

H. hoodi is widely distributed throughout tropical Africa and is exclu-
sively a parasite of birds. The above specimens appear to be the first recor-
ded from the Congo, although HOOGSTRAAL (in lit¢.) has also seen specimens
from this country.
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Haemaphysalis leachii (AUpOUIN..

Izodes leachii Aupouln, 1827, in Savigny, Description de 1'Egypte, 2¢ Ed.,
22, Zool., p. 428,

Hosts and Distribution

MAMMALS.

Nos. 255-B, Buye-Bala, 28.111.1943, 43 &, 4 @, on Thos adustus (SUNDEVALL) (No. 733);
*1569-A, Kabwe, 5.V.1948, 54 3, 3 @, on Viverra civelta schwarzi (CABRERA) (No. 834);
249-B, Kalungwe, 7.II1.1948, 9 4, 1 @, on Thos adustus (SUNDEVALL) (No. 755); *218-B,
Kaziba, 13.11.1948, 9 &, on Viverra civetia schwarzi (CABRERA) (No. 728); 42-B, Lusinga,
9.IV.1947, 35 8, %3 @, on Leptailurus serval (SCHREBER) (No. 85); 36-B, Lusinga, 6.IV.1947,
15 8, 3 @, on Thos adustus (SUNDEVALL) (No. 79); 43-B, Lusinga, 10.IV.1947, 1 4, 1 Q,
on Thos adustus (SUNDEVALL) (No. 87); 50-B, Lusinga, 13.IV.1947, 36 4, 8 ¢, on Thos
adustus (SUNDEVALL) (No. 89); 8B, Mukana, 7.II1.1947, 20 &, 9 @, on Arvicanthis tene-
brosus rhodesiae SAINT-LEGER (No. 47); 94-B, Mukana, 6.VIL.1947, 6 &, on Leplailurus
serval (SCHREBER) (No, 204); 97-B, Mukana, 8.VII.1947, 18 &, 2 @, on Leptailurus serval
(SCHREBER) (No. 209); Mukana, 22.1.1948, 12 @&, on Leptailurus serval (SCHREBER)
(No. 676); *355-B, Mabwe, 27.XIL1948, 77 &, 3 @, on Steatomys pratensis PETERS
(No. 1285); *373-B, Mabwe, 25.1.1949, 9 &, on Viverra civetta schwarzi (CABRERA)
(No. 1370).

HOST UNKNOWN.

Nos. 146-A, Lusinga, 1.IV.1947, 1 Q; 1141-A, Lusinga, 9-11.XII.1947, 1 3.

H. leachit occurs throughout most of the Ethiopian faunal region. Adults
are often numerous on large carnivores and are less frequently collected on
smaller carnivores. HooGSTRAAL (1956, 1958) summarizes the available data
on this species.

The systematic status of ticks in the Haemaphysalis leachii group, except
for large specimens with well-developed spurs which are easily recognized
as H. leachii is extremely confused at the present time. Santos Dias (1956a)
and HooGSTRAAL (1956) reviewed the problem and gave their opinion as to
the validity of the various species in this group. It is our opinion that until
the necessary experimental rearing is completed to determine the extent of
variation in the morphological features of each species or subspecies, the
more conservative approach of HoocsTRAAL is preferable. The indiscriminate
naming of species in this group can lead only to further confusion.

In this paper we recognize only two species in the H. leachii group and
separate them according to the criteria given by HoOGSTRAAL (1956). The
larger ticks with well developed spurs and narrow scutal outlines are cal-
led H. leachii and the smaller ticks with less well developed spurs and a

*See text.



PARC NATIONAL DE L’UPEMBA 11

comparatively wider scutal outline are called II. muhsamsi. In several instan-
ces both forms occurred on the same host and these lots are marked with
an asterisk.

Generally we had little or no trouble placing the specimens in one or the
other species, especially the typical large thin H. leuchii. However, some of
the lots we identified as H. muhsami contained specimens that approached
the lower limit of the size range allowed for H. leachii. Usually the scutum
of these specimens is thinner and the palpal spurs are more well developed
than in typical H. muhsami. This apparently is material that Santos Dias
(1956) would identify as H. ethiopica. One such lot (373-B) was sent to
Dr. HArRRY HoOGSTRAAL and it was returned with the following information :
« 125 &, 32 Q, H. leachii subspp. Long, narrow males are leachii. Females
and a few small males are muhsami. Many are intergrades ». This illustrates
the difficulty in determining specimens in the H. leachii group. HOOGSTRAAL
(n litt.) also cautions « Any leachii-like specimens from non-carnivore hosts
are suspect and should be compared with other samples from the same kind
of host in an effort to determine whether valid taxonomic criteria can be
discerned ».

Haemaphysalis muhsami SanT0s Dias.

Haemaphysalis muhsami Santos Dias, 1954, Mem. Mus. Zool. Univ. Coim-
bra, 225, p. 1.

Hosts and Distribution

BIRDS.

Nos. R350-A, Kanonga, 17.11.1949, 2 &, 2 @, on Bubo lacteus (TEMMINCK) (No. 4462);
2348-A, Kanonga, 12111949, 2 g8, on Erythropygia barbhata barbate (FiNscH and
HARTLAUB) (NoO. 4441).

MAMMALS.

Nos. 65-B, Gorges de la Pelenge, 206.V.1947, 8 @, on Cricetomys gambianus
WATERHOUSE (No. 143); *1569-A, Kabwe, 5.V.1948, 1 &, on Viverra civetta schwarzi
(CABRERA) (No. 834); 396-B, Kanonga, 22.J1.1949, 16 8, 10 @, on Genetta genetia hintoni
SCHWARZ (No. 1458); 408-B, Kalule-Nord, 3.II1.1949, 5 3, 5 @, on Herpestes ichneumon
(LINNE) (No. 1481); 219-B, Kaziba, 13.11.1948, 3 @, on Genelia genelta hintoni SCHWARZ
(No. M9); R34-B, Kaziba, 26.11.1948, 1 &, on Orycteropus afer (PALLAS) (No. 753);
*218-B, Kaziba, 13.11.1948, 36 &, 9 @, on Viverra civetla schwarzi (CABRERA) (No. 728);
1814-A, Kilwezi, 26.VIII.1948, 3 &, on Mungos mungo (GMELIN) (No. 1041); 366-B, Mabwe,
14.1.1949, 14 8, 9 @, on Atilax paludinosus (G. CUVIER) (No. 1339); 329-B, Mabwe,
R.XI1.1948, 7 &, 3 @, on Genetta genetta hintoni SCHWARZ (No. 1187); 330-B, Mabwe,
22 X1.1948, 2 , on Genetta genetta hintoni SCHWARZ (No. 1183); 334-B, Mabwe,
28.X1.1948, 2 , on Genetta genetla hintoni SCHWARZ (No. 1209); 335-B, Mabwe,
1.XI1.1948, 2 n Genetta genetta hintoni SCHWARZ (No. 1212); 336-B, Mabwe,
1.XI1.1948, 1 n Genetta genetta hintoni SCHWARz (No. 1213); 340-B, Mabwe,
6.XII.1948, 6 &, 1 @, on Genelta genetta hintoni SCHWARzZ (No. 1225); 345-B, Mabwe,
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10.XI1.1948, 29 4, 5 @, on Genetla genetta hinloni SCHWARZ (No. 1230); 351-B, Mabwe,
19.X11.1948, 26 &, on Genetta geneita hinfoni SCHWARZ (No. 1233); 363-B, Mabwe,
10.1.1949, 5 &, 2 @, on Genetta genetta hintoni SCHWARZ (No. 1329); 378-B, Mabwe,
31.1.1949, 51 8, 4 @, on Genetlta genella hintoni SCHWARZ (No. 1382); 367-B, Mabwe,
15.1.1949, 2 &, 1 N, on Mungos mungo (GMELIN) (No. 1340); 359-B, Mabwe, 3.1.1949, 15 3,
10 @, on Myonax cauui (A. SMITH) (No. 1303); *355-B, Mabwe, 27.X11.1948, 28 ¢, 5 @,
on Steatomys pratensis PETERS (No. 1283); *373-B, Mabwe, 25.1.1949, 114 g, 32 @, on
Viverra civetta schwarzi (CABRERA) (No. 1370); 61-B, Mubale, 10.V.1947, 1 @, on Genetta
genelta hintoni SCHWARZ (No. 119).

H. muhsami occurs in all areas of the Ethiopian faunal region, including
the mountains of Yemen in southwestern Arabia (HOOGSTRAAL, 1956). Ho0G-
STRAAL (supra cit.) says this species is especially common on small carnivores
such as mongooses, genets, civets, and wild cats, a fact which is borne out
in the above records.

The two records listed above from birds are of additional inlerest.
Dr. Harry HooGsTRAAL examined both these lots and determined them as
follows : No. 2305A as H. leachii/muhsami and No. 2348B as H. leachii
muhsami. Further remarks on this species are given under H. leachii.

Haemaphysalis sp.

Host and Distribution

MAMMAL.

No. 387-B, Masombwe, 6.VII.1948, 1 N, on Petrodromus robustus O. THOMAS
(No. 976).

This specimen is either H. leachit or H. muhsami, but at the present
time it is not possible to separate the nymphs of these two species.

Haemaphysalis parmata NEUMANN.

Haemaphysalis parmata NEUMANN, 1905, Arch. de Parasitologie, 9, p. 228.

Host and Distribution

MAMMALS,

Nos. 61-B, Mubale, 10.V.1947, 1 N, on Genetlla genetia hintoni SCHWARZ (No. 119%;;
62-B, Mubale, 11.V.1947, 1 N, on Genetta genelta hintoni SCHWARZ (No. 118).

H. parmata is a rather common Central and West African tick whose
chief hosts are antelopes and domestic animals (HooGsTRrAAL, 1956). HooG-
STRAAL (1954, 1956) also lists Genetta sp. as a host for the immature stages.
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Genus IXODES LATREILLE, 1795.

Ixodes aulacodi ARTHUR.

Izodes aulacodi ARTHUR, 1956, Rev. Zool. Bot. Afr., 54, p. 306.

Host and Distribution :

MAMMAL.

No. 218-B, Kaziba, 13.11.1948, 2 @, on Viverra civetta schwarzi (CAERERA) (No. 728).

The only previous record of this species is the original holotype female
collected from Awlacodus swinderianus at Congo da Lemba. The determina-
tion of these two females was verified by Dr. DoN ARTHUR.

Ixodes cavipalpus NuTTALL and WARBURTON.

[xodes cavipalpus NUTTALL and WARBURTON, 1908, Proc. Cambridge Phil.
Soc., 14, p. 394,

Host and Distribution :

MAMMAL.

No. 213-B, Kaziba, 7.I11.1948, 1 @, on Oreotragus oreotragus (ZIMMERMANN) (No. 703).

HooGSTRAAL (1956) summarizes the distribution of this species in cen-
tral, eastern and southern Africa. He indicates that this tick is probably
more generally distributed than the meager records indicate.

The hosts reported for this species include a variety of domestic and
wild animals.

ixodes dawesi ARTHUR.
Izodes dawesi ARTHUR, 1956, Rev. Zool. Bot. Afr., 54, p. 301.

Host and Distribution :

MAMMAL.

No. 315-B, Lusinga, 31.X.1948, 1 @, on Potamogale velox DU CHAILLU (No. 1162).

This unusual species was previously known only from the type lot col-
lected on the same host at Inkongo, Kasai, Lusambo, Congo.
Identification of this species was verified by Dr. DoN ARTHUR.
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Ixodes nairobiensis NUTTALL.
Izodes nairobiensis NUTTALL, 1916, Parasitology, 8, p. 299.

Host and Distribution

MAMMAL.

No. 34-B, Lusinga, 2.1V.1947, 1 @, on Arvicanthis tenebrosus rhodesiae SAINT-LEGER
(No. 59).

The Izodes nairobiensis complex of species was recently reviewed by
Arthur (1959). This species has been reported from eastern and southern
Africa; however, this appears to be the first record from the Congo. The
identification was verified by Dr. DoN ARTHUR HOOGSTRAAL (1956) and
ARTHUR (supra cit.) list a variety of hosts for this species which include
several kinds of rodents.

Ixodes pseudorasus ARTHUR and BURROw.

Irodes pseudorasus ARTHUR and BURROw, 1957, Bull. Mus. Comp. Zool.,
116, p. 502.

Hosts and Distribution

MAMMALS.

Nos. 65-B, Gorges de la Pelenge, 26.V.1947, 5 @, on Cricetomys gambianus WATER-
HOUSE (No. 143); 66-B, Gorges de la Pelenge, 30.V.1947, 6 @, on Cricelomys gambianus
WATERHOUSE (No. 146); 67-B, Gorges de la Pelenge, 30.V.1947, 3 @, on Cricetomys
gambianus WATERHOUSE (No. 148); 68-B, Gorges de la Pelenge, 30.V.1947, 1 &, 10 @,
on Cricetomys gambianus WATERHOUSE (No. 149); 441-A, Gorges de la Pelenge, 29.V.1947,
14, 13 @, on Cricetomys gambianus WATERHOUSE (No. 147); 1569-A, Kabwe, 5.V.1948,
23, 49, on Viverra civetla schwarzi (CABRERA) (No. 834); 607-A, Kenia, 12.VII.1947,
143, 49, on Cricetomys gambianus WATERHOUSE (No. 225); 608-A, Kenia, 12.VIL.1947,
6 @, on Cricetomys gambianus WATERHOUSE (No. 224); 62-B, Mubale, 11.V.1947, 4 &,
23 2, 3 N, on Genelta genetla hintoni SCHWARZ (No. 118); 61-B, Mubale, 10.V.1947,
1Q,19 N? 9 L2 on Genetta genetta hintoni SCHWARZ (No. 119).

The species of Izodes rasus group, of which I. pseudorasus is a member,
have been extensively reviewed by ARTHUR and BUurrOw (1957). All previous
records for this group have to be considered in light of this revision. The
material listed above was identified by use of the keys provided by ARTHUR
and Burrow and samples have been verified by Dr. ARTHUR. The data pre-
sented in this revision indicate that 1. pseudorasus is widely distributed in
East, West and Central Africa and is found on a variety of wild animals
ranging in size from antelopes to small rodents.
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Ixodes sp. nr. spinae ARTHUR.

Izodes spinae ARTHUR, 1958, Parasitology, 48, p. 61.

Hosts and Distribution

BIRD.

No. 176-B, Kaﬁkunda, 11.X1.1947, 1 @, cn Anthus trivialis trivialis (LINNE) (No. 1865).

HOST UNKNOWN.

No. 2506-A, Kabenga, 2-6.1V.1949, 1 Q.

The two specimens listed above, both of which are greatly engorged and
in poor condition, were tentatively identified as I. spinae since they possess
the following characters : a sharp spine on the dorsal surface of palpal
article I; strong external spurs on each coxa; and closed anal grooves (diffi-
cult to see on one specimen).

The recording of this species from a bird requires confirmation since
1. spinae was previously known only from 1 male and 3 female specimens
collected on Procavia capensis, at Pietersburg, South Africa, and thus far
ticks off Procavia species have proven to be very host specific.

Two other females in excellent condition, tentatively identified as this
species from Garamba Park in the northeastern portion of the Congo, have
been seen. One female (No. 1061) was collected from the fur of a rodent and
the other (E. 3087) was found by digging up the nest of a rodent, « Tula ».
Complete data on these specimens will be presented in a separate report
on the Garamba Park.

Ixodes spp.

Hosts and Distribution

BIRDS.

Nos. 511-A, Gorges de la Pelenge, 5.VI.1947, 1 N, on Cisticola rufilata ansorgei
NEUMANN (No. 663); 1661-A, Kabwe, 5.V.1948, 2 L, on Alethe poliocephala ufipae MOREAU
(No. 2943); 227-B, Kaziba, 18.11.1948, 1 L, on Turdoides jardinei tanganjicae (REICHENOW)
(No. 2439); 240-B, Kenia, 18.1I1.1948, 1 L, on Anthus lineiveniris SUNDEVALL (No. 2686);
1406-A, Kenia, 9.111.1948, 1 L, on Anthus trivialis trivialis (LINNE) (No. 2591); 248-B,
Kenia, 11.II1.1948, 3 L, on Cisticola chiniana fortis LYNES (No. 2616); 243-B, Kenia,
9.111.1948, 2 L, on Schoenicola brevirosiris alexinae (HEUGLIN) (No. 2592); 380-A, Mubale,
13.V.1947, 1 L, on Cossypha bocagei FINSCH and HARTLAUB (No. 465); 393-A, Mubale,
12.V.1947, 1 N, on Turdus olivaceus stormsi HARTLAUB (No. 457).
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The immature stages of only a few African Izxodes species are described;
therefore, it is impossible to give more than generic determination at this
time.

Genus RHIPICENTOR NutraLL and WARBURTON, 1908.

Rhipicentor bicornis NuTrTaLL and WARBURTON.

Rhipicentor bicornis NUTTALL and WARBURTON, 1908, Proc. Cambridge Phil.
Soc., 14, p. 399.

Hosts and Distribution :

MAMMALS,

Nos. 249-B, Kalungwe, 7.1I1.1948, 1 &, on Thos adustus (SUNDEVALL) (No. 735); 218-B,
Kaziba, 13.J1.1948, 28 &, 14 @, on Viverra civetta schwarzi (CABRERA) (No. 728)

These specimens agree completely with the original description and
figures given by NurTALL and WARBURTON. This species is distributed in
Central Africa and is found on both wild and domestic animals. THEILER
(1954) gives several other locality records for the Congo.

Genus RHIPICEPHALUS KocH, 1844.

Rhipicephalus compositus NEUMANN.
(Fig. 11.)

Rhipicephalas compositus NEUMANN, 1897, Mem. Soc. Zool. France, 10,
p. 393.

Hosts and Distribution :

MAMMAL.

No. 218-B, Kaziba, 13.11.1948, 1 &, on Viverrd civetta schwarzi (CABRERA) (No. 728).

This single male conforms well to the criteria given for this species by
HooasTRrAAL (1956). However, since only this single specimen was seen, and
the host is unusual, the establishment of this species in the Upemba Park
requires further confirmation. Further, due to the extreme variation that
occurs among Rhipicephalus species, any identification based on a single
specimen should be considered open to question.

Several single female specimens listed under Rhipicephalus spp. also .
resemble R. compositus (Nos. 224-B, 483, 1320-A). However, as noted in the
next section, R. compositus females resemble those of a species we are fen-
tatively calling R. pseudolongus. Therefore, we hesitated to place a speci-
fic determination on these specimens.
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The distribution of R. compositus in the Congo is still not clearly defined.
After reviewing this section of the manuscript, Dr. GERTRUD THEILER com-
mented that she has believed for a long time that the R. capensis which
she recorded in the Congo (THEILER, 1954) needs to be restudied. She says
« To me it is neither a true capensis nor does it quite tally with R. compo-
sttus. »

In this same connection we would like to add that we have examined
several lots of ticks cited by ScHOENAERS (1951) as R. capensis from Ruanda-
Urundi and found them to be R. compositus. Therefore, the situation in the
Congo with regard tho these two species is still open to question.

Rhipicephalus longus NEUMANN.
(Figs. 1, 2.)
Rhipicephalus longus NEUMANN, 1907, Ann. Trop. Med. Paras., 1, p. 117.
Rhipicephalus falcatus NEUMANN, 1908, Notes Leyden Mus., 30, p. 77.
Rhipicephalus confusus SANTOS Dias, 1956, Docum. Mozambique, 87, p. 6.

Hosts and Distribution

BIRD.

No. 2004-A, Mabwe, 2.XI1.1948, 1 &, on Himantopus himantopus himantopus (LINNE)
(No. 398y).

MAMMALS.

Nos. 157-B, Kaswabilenga, 25.X.1947, 56 &, 49 @, on Phacochoerus aethiopicus
(PALLAS) (No. 510); 175-B, Kaswabilenga, 31.XI.1947, 3 &, on Potamochoerus porcus
(LINNE) (No. 527); 199-B, Kateke, 25.XI1.1947, 169 8, 65 @, cn Phacochoerus aethiopicus
(PALLAS) (No. 562); 238-B, Katongo, 14IV.1948, 1 8, 1 @, on Orycteropus afer (PALLAS)
(No. 811); 234-B, Kaziba, 26.11.1948, 1 &, on Orycieropus afer (PALLAS) (No. 753); 223-B,
Kaziba, 17.11.1948, 2 &, 3 @, on Potamochcerus porcus (LINNE) (No. 743); 224-B, 17.11.1948,
2 &, on Potamochoerus porcus (LINNE) (No. 742); 201-B, Kubaya, 27.X.1947, 125 &, 43 Q,
cn Phacochoerus aethiopicus (PALLAS) (No. 620); 50-B, Lusinga, 13.IV.-947, 2 &, on Thos
adustus (SUNDEVALL) (No. 89); 357-B, Mabwe, 29.XIL.1948, 65 8, 24 @, on Bubalus caffer
(SPARRMANN) (No. 1289); 367-B, Mabwe, 15.1.1949, 1 &, on Mungos mungo (GMELIN)
(No. 1340); 339-B, Mabwe, 3.XIL.1948, 81 &, 32 @, on Orycteropus afer (PALLAS) (No. 1223);
344-B, Mabwe, 7.XI1.1948, 14 &, 3 @, on Potamochoerus porcus (LINNE) (No. 1227); 348-B,
Mabwe, 7.XII.1948, 12 &, 2 @, on Potamochoerus porcus (LINNE) (No. 1228); 365-B,
Mabwe, 14.1.1949, 152 &, 65 2, on Potamochoerus porcus (LINNE) (No. 1338).

HOST UNKNOWN.

Nos. 2506-A, Kabenga, 2-6.1V.1949, 1 4, 2 @; 1005-A, Kankunda, 16-19.XI1.1947, 1 &;
1313-A, Kaziba, 19.11.1948, 1 @; 1986-A, Mabwe, 30.X1.1948, 1 9; 2014-A, Mabwe, 6-8.XI1.1948,
2 Q; 2020-A, Mabwe, 9.XI1.1948, 1 @; 2115-A, Mabwe, 20.XI1.1948, 1 8, 2 Q; 875-A, Piste
de Lusinga, 24.X.1947, 3 8, 2 @.
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The specimens identified above as R. longus are for the most part very

similar to the type of R. longus and the cotypes of R. falcatus. Since there
~ is a great deal of confusion regarding ticks of the genus Rhipicephalus whose
males have sickle-shaped adanal shields, some description of the specimens
identified under the name R. longus is necessary.

Female : The scutum has several large and medium-sized puncta-
tions on the shoulders and a shiny area but none along the edge of the late-
ral groove. About 7 or 8 large punctations are located along the lateral
groove. These are extremely important in identifying this species. Even if
the interstitial punctations are heavy, these larger ones can be recognized.
The central area of scutum is covered with medium-sized punctations, the
size and depth of which are subject to & great deal of variation in any given
series. In some specimens which have punctations in the central area that
are rather shallow, larger ones similar to those characteristic of R. sinius
and R. senegalensis can be seen.

The unmounted genital aperture is V-shaped (Fig. 1). The width of the
V may vary somewhat, depending on the engorgement of the specimen. The
area within the V is depressed. This depression becomes greater at the poste-
rior end of the aperture.

The genital aperture of southern Congo specimens (I'ig. 2) prepared as
outlined by CrirrorRp and LEWERS (1960) is identical to that of the colype
female of R. falcatus (Fig. 3) and to that shown by FELDMAN-MUHSAM (1956,
fig. &) for R. longus and by TENDEIRO 1959, photos 11 and 12) for R. con-
fusus. The opening appears roughly V-shaped and the flaps of the cup are
long and quite thin. In examining the mounted genitalia of female ticks, it
should be kept in mind that some variation is possible, both due to the
method of preparation and to the condition of the specimen being examined.
For example, extensive clearing of a specimen obscures the shape of the
opening and the internal structure becomes more apparent.

Male : The dorsal surface of the scutum has several medium-to large-
sized punctations on the shoulders and a few small ones along the margin
of the scutum outside the lateral grooves. The lateral groove is deep and
marked with several large punctations and a row of 5 or 6 of these struc-
tures continue on anterior and medial to the lateral groove. No matter how
heavy the interstitial punctations become, they still do not obscure the lar-
ger deeper ones. This is exiremely important in distinguishing this species
from R. pseudolongus (discussed below) and from R. compositus when the
adanal shields of the laller are reduced. The central area of the scutum is
covered with medium-sized punctations and these tend to be a little deeper
and closer together in the posterior region. In some specimens they are
reduced in an area just inside the lateral grooves near the midlength of the
scutum. In many of the southern Congo specimens larger simus-like puncta-
tions are interspersed with the moderate interstitial punctations. In a few
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instances the interstitial punctations are so light that they closely resemble
the situation noted in R. senegalensis. These lightly punctate specimens led
us to believe during the early part of this work that R. longus and R. sene-
galensis might be the same species (1).

The figures given by Saxtos Dias (19564) for the type of R. longus (p. 3,
Fig. 1) and for the cotype male of R. falcatus {p. 5, Fig. 2) are good exam-
ples of what we consider heavily punctated R. longus. Note that the large
simus-like punctations anterior and slightly medial to the lateral grooves
still are apparent. An exemple of a more lightly punctate specimen is furni-
shed by Santos Dias in the same paper under the name R. confusus (see
discussion below).

On the ventral surface the adanal shields are sickle-shaped. These shields
may be reduced in some of the less robust specimens. Three festoons are
protruded in engorged specimens.

A species which has caused considerable confusion in the past few years
is R. confusus SANTOS Dias, 1956. This species was described from maferial
collected in Mozambique. After studying paratype specimens in the British
Museum, reading the description, and examining his figures, we believe
that R. confusus falls well within the range of variation we allow for R. lon-
gus. In any large series of R. longus, similar to the southern Congo speci-
mens, there are individuals that will fit the description given by SANTOS DIAs
(supra cit.) for R. confusus. The figure given by Savros Dias (p. 9, Fig. 3) for
R. confusus represents in our mind a moderately punctate specimen of
R. longus (simus-like punctations show in the central area of scutum). TEN-
DEIRO 1959) gives figures of the genital aperture of R. confusus and these
apertures are very similar to the one removed from the cofype female of
R. falcatus syn. = R. longus (Fig. 3), the southern Congo specimens listed
above (Fig. 2) and R. longus as shown in Fig. 4 of Feldman-Muhsam’s 1956
paper.

The distribution of R. longus includes parts of the Congo, Uganda,
southern Tanganyika, Nyasaland, northern Rhodesia, and Mozambique. Fur-
ther distributional data on this species in the Congo will be given in a future
report.

R. longus has been reported on a large number of wild and domestic ani-
mals. The single male specimen listed above from Himantopus h. himanto-
pus appears to be the first published record from a bird.

(1) In her review of this manuscript, Dr. GERTRUD THEILER commernted that she
feels the findings presented here indicate that R. longus is a synonym of R. senegu-
lensis. She calls attention to the fact that the distribution picture will not be quite
as confused as it appears at the moment if we accept her conclusion.

We fully realize that future work may show these two species to be synonymous;
until more laboratory rearing can be accomplished and the immature stages studied,
we have decided to adopt the more conservative approach and keep them separate.
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Since there is so much confusion at the present time regarding the rhipi-
cephalids whose males have sickle-shaped anal shields, we believe that
some explanation of our concept of the other species with this feature is
necessary. In addition to R. longus there are three other species to be con-
sidered, R. simpsoni, R. senegalensis and R. pseudolongus.

R. simpsoni is the most easily recognized species in this group and can
be characterized as follows.

Females : The punctations on the scutum are similar to those found
on R. simus and R. senegalensis; however, in most cases the interstitials are
very small and the scutum is shiny. The scutum is rather narrow and elon-
gate and the lengthy appearance is accentuated by the sharply marked late-
ral ridges. These features make the females easy to recognize.

The unmounted genital aperture is roughly trapezoidal (Fig. 4). However,
the posterior edge is evenly curved rather than straight. The greatest area
of depression is along the posterior and lateral edges of the opening. The
area within the trapezoid slopes up gradually toward the anterior edge of
the opening.

The very short and thick flaps seen in mounted genitalia will separate
this species from others presently under discussion (Fig. 5).

Males : The scutum has large punctations similar to those charac-
teristic of R. simus. Interstitial punectations are nearly non-existant, and
the scutum has a shiny appearance. The body narrows anteriorly and is
pear-shaped. THEILER (1947, pp. 284 and 285, Figs. 35 and 36) and Hooc-
STRAAL (1956, p. 725, Figs. 207-300) present adequate drawings of both sexes.

The distribution and host range of R. simpsoni are given under the
section of this paper dealing with this species. The descriptions are based
on 6 ¢ and 4 @ from the Garamba Park in the northeastern portion of the
Congo (E 2649). _

R. senegalensis bears a close resemblance to R. sinus.

Female : The scutum is smooth and light brown in color. Several
(7-10) large punctations are located in the shoulder area and a few are found
around the eye; all the others outside the lateral grooves are pinpoint in
size. There are 9 or 10 large punctations along the lateral groove and seve-
ral other large « simus-like » punctations in the central region of the scutum.
The interstitial punctations are very small and of uniform size throughout
the central area.

The unmounted genital aperture is V-shaped; similar to R. longus (Fig. 6),
but there is a tendency for the aperture to be a little wider and the posterior
edge of the opening more broadly rounded in R. senegalensis.

The mounted genital aperture is also similar in structure to R. longus
(Fig. 7) but the flaps are shorter, thicker, and the whole cup has the
appearance of being somewhat wider.
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Male : The general appearance of the scutum is smooth and shiny
with about 10 large punectations located on the shoulders. Several other
large punctalions are present along the lateral groove and these continue
anterior beyond the lateral grooves toward the cervical pits. Large, simus-
like punctations are present in the central region and they may be slightly
more prominent in the posterior half of the scutum. Median and parame-
dian grooves are present. Three festoons protrude in engorged specimens.
Zumpr (1943, pp. 10 and 11, Figs. 6-7) presents excellent figures of the male
of R. senegalensis (presented as R. simus longoides syn. = senegalensis).

Our descriptions are based on two lots from West Africa labeled as
R. faleatus in the George H. F. Nuttall Collection at the BMNH : Nuttall
Coll. No. 2670A, Kamagoto, Sierra Leone, 1.X1.1913, 95", 16 @, off cattle,
coll. Dr. J. J. Woop; and Nuftall Coll. No. 3054A, Kinkintomania, Sierra
Leone, 11.VI1.1914, 11 g, 18 @, off sheep, coll. Dr. J. J. Woob. Thirty five
other lots in the BMNH as R. falcatus from Sierra Leone (32) Gold Coast (1)
and Nigeria 2) were also examined and found to be typical R. senegalensis.
The specimens in the majority of these lots conformed well to the descrip-
tion given above; however, in a few instances the interstitial punctations
were a little heavier and could be classified as light to moderate.

We have also examined several vials of ticks that fit the above descrip-
tion of R. senegalensis from the Garamba Park in the northeastern Congo
and several lots in Dr. Hoogstraal’s Collection from the Sudan and Uganda.
A tendency toward heavier interstitial punctations was also noted- among
some of these specimens, especially females from the Garamba Park. These
heavier punctate specimens are very close to the lightly punctate specimens
of R. longus.

In addition, the mounted genitalia of the Garamba Park specimens tend
to have flaps that appear a little thinner and longer than the West African
specimens; thereby resembling R. longus (Fig. 8). However, when only a
small series of specimens is available for study, no important taxonomic
decisions should be made using the mounted female genital aperture. We
have noticed that the amount of clearing and the condition of the specimens
can produce some variation in appearance. For this reason we still prefer
to consider the material with light interstitial punctations from the Garamba
Park and Hoogstraal’s Sudan and Uganda specimens as R. senegalensis. In
the future when the immature stages of both species are studied and large
series are available for variation studies the specimens mentioned above
which we are now considering as R. senegalensis may prove to be nothing
more than lightly punctate R. longus (includes R. confusus).

R. senegalensis appears to be widely distributed in West Africa and
extends across the northern edge of the Congo into the Sudan and Uganda.

The hosts include a large variety of wild and domestic animals. Further
information on hosts and distribution is given by H0OGSTRAAL (1956).
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A source of possible future confusion in this group of species is use of
the name senegalensis. ZUMPT in his 1943 paper on the simus group uses the
name R. simus longoides for material similar to that we are calling R. sene-
galensis, but mentions that KocH (18%4%) had described a female from Sene-
gal that might eventually turn out to be a synonym. Then, without explana-
tion, Zumpt (1950) uses the name R. simus senegalensis and considers his
R. s. longoides to be a synonym. Since, in his 1950 paper, he did not
mention having examined Koch’s type female of R. senegalensis, the use
of this name is open to question. However, since the name has been used
extensively in the past few years, we believe that a search for Koch’s type
should be made and if it proves to be lost, as seems to be the case, a neotype
should be established. Preferably, this neotype should be selected from a
reared series so that specimens could be sent to museums and tick workers
throughout the world.

Also it should be noted here that we agree with SANTOS Dias (1955, 19566,
1958) and TENDEIRO (1959) in considering R. senegalensis as a separate species
rather than a subspecies of R. simus.

All the species discussed above are considered to be in the simus group.
Several African tick specialists following Zumpt’'s 1942 findings considered
R. longus to be in the capensis group. However, we consider it best to place
R. longus (sensu NEUMANN) in the simus group because the scutum of this
species has large punctations interspersed with light to medium interstitial
punctations. Furthermore, the nymph of R. longus lacks dorsal cornua on
the capitulum (information furnished by Miss JANE WALKER) and, thereby,
is more like the species in the simus group than those in the capensis group
where dorsal cornua are always present on the capitulum.

The heavily and evenly punctate ticks which were confused by Zumpr
with R. longus (sensu NEUMANN) we prefer to call R. pseudolongus. This spe-
cies was described as a subspecies of R. capensis by Santos Dias in 1953
from material from Cameroon. In 1955 he elevated R. pseudolongus to spe-
cies rank. Then in 1956 he sank it as a synonym of R. longus, and in 1958
reiterated this opinion.

We have examined the male holotype of R. pseudolongus (kindly furni-
shed by Dr. ERNESTO FERREIRA DE ABREU, Director of Laboratorio Central de
Pathologia Veterinaria, Louren¢co Marques, Mog¢ambique) and we believe
that it is identical to the material we are discussing below under this name
and this species is entirely different from R. longus (sensu NEumaNN). This
species has been the source of confusion for many years, since both sexes
resemble the more heavily punctate specimens of R. longus and the females
and runt males are almost inseparable from R. compositus. We consider
R. pseudolongus to be in the capensis group (reasons given below).

The species is characterized as follows :

Female : The scutum is heavily and evenly punctate with many mode-
rate sized ones present on the shoulders. A few large punctations are inter-
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spersed with the moderate ones in this area. They are scarse along the
lateral margin near the eye. In some specimens there is a clear margin
along the top of the lateral groove as is characteristic of R. compositus. The
central area is covered with heavy, deep, evenly spaced punctations and
these tend to be somewhat confluent in the cervical areas. The cervical
areas are slightly wrinkled in some specimens. Large stmus-like punctations
are lacking entirely along the lateral groove. This is one of the important
features in placing R. pseudolongus in a group with R. compositus and
R. capensis rather than with species in the simus group.

The unmounted genital aperture is roughly V-shaped (Fig 9). However,
the V is shorter and wider than in R. longus and R. senegalensis. Also the
pigmented flaps of the cup protrude and can be seen at the lateral edges
of the opening. The central area of the opening is depressed. The general
appearance of the unmounted aperture is similar to that of R. compositus.

The mounted genitalia show a wide cup with highly pigmented lateral
flaps (Fig. 10). Comparing this figure with that given by FeLpvMan-MuHSAM
(1956, Fig. 2) the genital aperture appears to provide a good feature for
separating R. pseudolongus and R. compositus. However, when well cleared
genitalia from specimens of laboratory reared R. compositus (Fig 11), fur-
nished by Miss JANE WALKER, were compared with the genitalia of our
. pseudolongus females, these apparent differences disappeared. This indi-
cates the dangers that can arise when lightly cleared genitalia, such as that
shown by FELDMAN-MUHSAM (1956, Fig. 2), are compared with genitalia that
have been subjected to more intense clearing.

We are unable as yet to find any features for separating the females
of R. pseudolongus from R. compositus.

Males : The scutum is heavily and evenly punctate with several mod-
erate to large-sized ones on the shoulder areas. These punctalions are
slightly smaller than those in the central region. There are many small
to moderate evenly distributed punctations outside the lateral grooves.
The central area of the scutum is covered with large evenly spaced puncta-
tions; however, a few may run together in the posterior region. No simus-
like punctations can be seen on these specimens. In some specimens there
is a reduction of punctations along the lateral grooves which gives an appea-
rance that is characteristic of R. compositus. Three festoons protrude in
moderately engorged specimens and in heavily engorged males the festoons
lateral and posterior to the spiracular plate are also expressed. As stated
above, the adanal shields are typically sickle-shaped, but in several series
from the Garamba Park, the shields are reduced. This reduction in the
adanal shields would tend o cause ditficulty in separating R. pseudolongus
from R. compositus.

Nymph : Several fully engorged nymphs were found in Garamba Park
malterial. By breaking open some of them and examining the adults forming
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within, it was possible to establish their identity as R. pseudolongus. These
specimens have pronounced cornua and resemble the nymphs of R. compo-
sttus as described by THEILER ef al. (1956). The presence of cornua on the
nymphs of R. pseudolongus lends further weight to our proposal to consi-
der this species with R. compositus and R. capensis.

The following authors give figures that represent our conception of this
species : ZUMPT (1942) as R. capensis longus (pp. 492-493, Figs. 6-8); SANTOS
Dias (1953) as R. capensis pseudolongus (p. 6, Figs. 1-3); Santos Dias (1955)
as R. pseudolongus (p. 110, Fig. 2) and HOOGSTRAAL (1956) as R. longus
(p. 664, Figs. 277-280).

The specimens described above were from one of several lots (K. 3769)
collected in the Garamba Park. Full information on the Garamba Park spe-
cimens will be presented in a separate report. In addition to the Garamba
Park material, the following lots have l:een examined : BMNH, Nuttall Coll.
No. 2338, Kinkintomania, Sierra Leone, 27.V1.1913, 25, off. bush cow, J. J.
Wood, coll.; FZ, Cameroon, several g’z and Q's (ZuMmPT, 1942, as R. capen-
sis longus); HH, Laboni, Sudan, 27.11.1950, 15, on Syncerus caffer aequinoc-
tialis (HOOGSTRAAL, 1956, as R. longus), H. H0OOGSTRAAL, coll." (A. single
female of R. senegalensis is present in the tube with this male); HH,
Kheirallah, Equatoria Prov., Sudan, 25.111.1914, 3 5, 3 @, on buffalo (Hooc-
STRAAL, 1956, as R. longus) H. H. King, Coll.; HH, Kiqumba, Uganda,
16.VIII.1956, 19 &, 4 @ (det. by HOoOGSTRAAL, as R. longus, 11 &, 3 @ of
R. longus in same vial), G. E. Yunker, coll.; and HH, Katulkire, Uganda,
16.VII1.1956, on buffalo, 15 &, 18 @ (det. by HOOGSTRAAL, as R. longus, 6 &',
4 Q of R. longus in same vial), G. E. Yunker, coll.

Based on the above records and after examining the literature, we believe
that R. pseudolongus is widely distributed in West Africa and ranges across
into the Sudan, northern Congo, and northern Uganda. The hosts of the
adults seem to be the larger wild and domestic animals. Several lots of
engorged nymphs we examined from the Garamba Park, northern Congo,
were collected in the nests of various species of rodents.

Rhipicephalus masseyi NUTTALL and WARBURTON.
(Fig. 12.)

Riiipicephalus masseyi NUTTALL and WARBURTON, 1908, Proc. Cambridge
Phil. Soc., 14, p. 404.

Hosts and Distribution :

MAMMALS,

Nos. 1753, Kaswabilenga, 25.X.19%47, 10 4, 9 @, on Phacochoerus aethiopicus
(PALLAS) (No. 510); 175-B, Kaswabilenga, 31.X1.1947, 1 &4, on Potamochoerus porcus
(LINNE) (No. 527); 223-B, Kaziba, 17.11.1948, 13 &, 5 @, on Polamochoerus porcus (T.INNE)
(No. 743); 224-B, Kaziba, 17.11.1948, 6 &, 6 ¢, on Potamdchoerus porcus (LINNE) (No. 742);
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366-B, Mabwe, 14.1.1949, 1 &, on Atilax paludinosus (G. CUVIER) (No. 1339); 357-B, Mabwe,
29.X11.1948, 1 &, on Bubalus caffer (SPARRMAN) (No. 1289); 339-B, Mabwe, 3.XII.1948,
1 4, on Orycteropus afer (PALLAS) (No. 1223); 344-B, Mabwe, 7.XII.1948, 4 8¢, 1 ¢, on
Potamochoerus porcus (LINNE) (No. 1227); 348-B, Mabwe, 1 &, 5 @, on Polamochoerus
prorcus (LINNE) (No. 1228); 365-B, Mabwe, 14.1.1949, 32 2, 23 @, on Polamochoerus porcus
(LINNE) (No. 1338).

HOST UNKNOWN.

No. 813-A, Lukawe, 6-9.X.1947, 1 &.

We have examined the types of R. masseyi in the BMNH (20 &', 9 Q)
and with the exception of one female specimen they are identical to the
material presented here under this name. According to Miss JANE WALKER
(in litz.) who has examined these specimens, this single aberrant female
« looks like R. hurti » a species that had nof been described when she had
previously seen these ticks. Further, the mounted genital apertures of fema-
les of R. masseyt from the Upemba Park (Fig. 12) are very much like the
aperture from a type female shown by FELDMAN-MuHSAM (1956, Fig. 12).

R. masseyi has been reported from several localities in Central Africa,
but to our knowledge the above records constitute the first report of this spe-
cies in the Congo.

Larger wild animals such as those listed above seem to be the primary
hosts for adults of this species.

" Rhipicephalus reichenowi Zuwmpr.
Rhipicephalus reichenowi Zumpt, 1943, Ztschr. Parasitenk., 13, p. 19.

Hosts and Distribution

MAMMALS.

Nos. 517-B, Kaswabilenga, 25.X.1947, 4 &4, 1 @, on Phacochoerus aethiopicus
(PALLAS) (No. 510); 175-B, Kaswabilenga, 31.X.1947, 2 &, 2 @, on Polamochoerus porcus
(LINNE) (No. 527); 223-B, Kaziba, 17.11.1948, 19 &, 12 @, on Potamochoerus porcus (LINNE)
(No. 743); ?24-B, Kaziba, 17.J1.1948, 30 g, 6 @, on Potamochoerus porcus (LINNE)
(No. 742); 357-B, Mabwe, 29.XII.1948, 5 &, 2 @, on Bubalus caffer (SPARRMAN) (No. 1289);
201-B, Kubaya, ?27.X.1947, 1 @, on Phacochoerus aethiopicus (PALLAS) (No. 620); 344-B,
Mabwe, 7.XI1.1948, 3 8, 2 @, on Potamochoerus porcus (LINNE) (No. 1227); 348-B, Mabwe.
T.XI1.1948, 4 &, 3 @, on Potamochoerus porcus (LINNE) (No. 1228); 365-B, Mabwe,
14.1.1949, 27 ¢, 11 @, on Potamochoerus porcus (LINNE) (No. 1338); 255-B, Buya-Bala,
28.111.1948, 1 &, on Thos adustus (SUNDEVALL) (No. 783); 339-B, Mabwe, 3.XII1.1948, 1 3,
on Orycteropus afer (PALLAS) (No. 1223); 455-B, Mware, 16.VIII.1949, 8 2, 4 2, on
Potamochoerus porcus (LINNE) (No. 1574).
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HOST UNKNOWN,
Nos. 2506-A, Kabenga, 2-6.1V.1949, 1 ¢@; 813-A, Lukawe, 6-9.X.1947, 1 3.

R. reichenowi is a very poorly known species described by ZumpT in
1943 from 13 males collected at Mikesse, Tanganyika, on a porcupine (Hys-
triz africae-australis). Since this time little mention of this species has been
made in the literature. Santos Dias (1950) described R. zumpti from Mozam-
bique and after examining material delermined by him and checking his
figures (p. 157, Fig. 12) and the description, we conclude that his species is a
synonym of reichenows.

The following material labeled as R. zumpti by SanTos Dias was exa-
mined : MCZ, Machanga, Mozambique, 24.1V.1952, 2 &, on Potamochoerus
porcus, coll. A. Faira, and RMIs No. 32587, Gavuro, Mozambique, May 1951,
2 &, on Kobus ellipsiprymnus.

In addition, we have examined some laboratory reared material of R.
reichenowi, consisting of males, females, nymphs, and larvae (RML 34803).
These specimens were bred from a female collected at the Makumiri River,
near Tengeru, Tanganyika, 29.VII.1956, on man, coll. Hoogstraal et al.

The above records represent the first report of this species from the
Congo.

Various large wild animals seem to be the hosts of predilection for
adults of this species.

Rhipicephalus sanguineus (LATREILLE).
Ixodes sanguineus LATREILLE, 1806, Gen. Crust. et Ins., 1, p. 157.
Hosts and Distribution

BIRDS.

Nos. 953-A, Kaswabilenga, 4.X1.1947, 1 @, on Anastomus lamelligerus lamelligerus,
TEMMINCK (No. 1848); 256-B, Katongo, 2.1V.1948, 1 &, on Lissotis melanogaster (RUPPELL)
(No. 2773).

MAMMALS.

Nos. 1569-A, Kabwe, 5.V.1948, 2 g, on Viverra civetta schwarzi (CABRERA) (No. 834);
249-B, Kalungwe, 7.1I1.1948, 1 4, on Thos adusius (SUNDEVALL) (No. 7535); 219-B, Kaziba,
13.11.1948, 2 @, on Genetta genetta hintoni SCHWARZ (No. 729); 218-B, Kaziba, 13.11.1948,
2 8, on Viverra civelta schwarzi (CABRERA) (No. 218); 43-B, Lusinga, 10.IV.1947, 1 &,
on Thos adustus (SUNDEVALL) (No. 87); 50-B, Lusinga, 13.IV.1947, 2 8, 1 @, on Thos
adustus (SUNDEVALL) (No. 89); 42-B, Lusinga, 9.IV.1947, 2 &, 4 @, on Leptailurus serval
(SCHREBER) (No. 85); 338-B, Mabwe, 2.XIIL.1948, 10 &, 2 @, on Galago crassicaudatus
F. GEOFFROY SAINT-HILAIRE (No. 1218); 329-B, Mabwe, 22.X1.1948, 1 &, on Genelta genetta
hintoni SCHWARZ (No. 1187); 330-B, Mabwe, 22.X1.1948, 1 &, on Genelta genelta hintoni
SCHWARZ (No. 1183); 334-B, Mabwe, 28.X1.1948, 2 &, on Genetta genetia hintoni SCHWARY
(No. 1209); 345-B, Mabwe, 10.XI1.1948, 4 &4, on Genelta genetta hintoni SCHWARZ
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(No. 1230); 363-B, Mabwe, 10.1.1949, 1 @, on Genetia geneita hintoni SCHWARZ (No. 1329);
378-B, Mabwe, 31.1.1949, 1 ¢, 1 @, on Genelia genella hinfoni SCHWARZ (No. 1382);
355-B, Mabwe, 27.XI1.1948, 4 &, 1 @, on Sieatomys pratensis PETERS (No. 1285); 255-13,
Buye-Bala, 28.1I1.1948, 2 4, 1 @, on Thos adusius (SUNDEVALL) (No. 785); 373-B, Mabwe,
25.1.1949, 2 &, 2 @, on Viverra civelta schwarzi (CABRERA) (No. 1370); Mukana,
R2.1.1948, 9 8, 3 @, on Leptailurus serval (SCHREBER) (No. 676): 8-B, Mukana, 7.II11.1947,
2 &, on Arvicanthis tenebrosus rhodesiae SAINT-LEGER (No. 47).

The specimens listed here agree well with the criteria given by Hooe-
STRAAL (1956) for identifying this species. The majority of these specimens
were moderately punctate; however, a few had heavier punctations and thus
resembled R. sulcatus.

HoOOGSTRAAL (supra cit.) says « this species is present almost everywhere
in Africa except possibly in the most extreme situations of the great deserts
of northern and southwestern Africa and perhaps in a few of the most iso-
lated oases ». He gives a summary of the host information up to 1956.

Rhipicephalus simpsoni NUTTALL.
. (I'igs. 4, 5.)
Rhipicephalus simpsoni NUTTALL, 1910, Parasitology, 3, p. 413.

Host and Distribution

BIRD.

No. 619-A, Gorges de la Pelenge, 18.VI.1947, 1 &, on Chloroplera natalensis major
HARTERT (No. 806).

According to HOOGSTRAAL (1956) « R. simpsont has been reported from
widely scattered localities throughout Africa within the Ethiopian Faunal
Region and probably occurs wherever its favorite host, the cane rat, does ».

The record listed above from a bird is unusual and requires confirmation.

Information on the differentiation ci R. simpsonsi is included in the dis-
cussion following R. longus.

Rhipicephalus simus KocH.
(Figs. 13, 14.)
Rhipicephalus simus KocH, 1844, Arch. f. Naturgesch., 10, p. 238.

Hosts and Distribution

MAMMALS.

Nos. 1569-A, Kabwe, 5V.1948, 5 3, 1 Q, on Viverra civetia schwarzi (CABRERA)
(No. 834); 249-B, Kalungwe, 7.II1.1948, 1 8, 3 @, on Thos adusius (SUNDEVALL) (No. 755);
157-B, Kaswabilenga, 25.X.1947, 4 &, on Phacochoerus aethiopicus (PALLAS) (No. 510);
200-B, Kateke, 2.XII.1947, 1 8, 1 @, on Hippotragus niger (HARRIS) (No. 598); 199-B,



28 PARC NATIONAL DE L’UPEMBA

Kateke, 25.X1.1947, 19 &, 5 @, on Phacochoerus aethiopicus (PALLAS) (No. 562); 2538-B,
Katongo, 14IV.1948, 2 &, 1 @, on Orycteropus afer (PALLAS) (No. 811); 223-B, Kaziba,
17.11.1948, 7 &, on Potamochoerus porcus (LINNE) (No. 743); 224-B, Kaziba, 17.11.1948,
6 4,2 @, on Potamochoerus porcus (LINNE) (No. 742); ?18-B, Kaziba, 13.I1.1948,2 4, 1 @,
on Viverra civetta schwarzi (CABRERA) (No. 728); 34-B, Lusinga, 2IV.1947, 4 N, 1 L,
on Arvicanthis tenebrosus rhodesiae SAINT-LEGER (No. 59); 42-B, Lusinga, 9.IV.1947,
14,1 Q, on Leptailurus serval (SCHREBER) (No. 85); 50-B, Lusinga, 13.IV.1947, 3 &, 2 @,
on Thos adustus (SUNDEVALL) (No. 89); 357-B, Mabwe, 29.X11.1948, 1 &, on Bubalus caffer
(SPARRMAN) (No. 1289); 62-B, Mubale, 11.V.1947, 2 @, on Genelta genetta hintoni SCHWARZ
(No. 118); 541-C, Senze, 13.IT1.1948, 2 &, 3 @, on Phacochoerus aethiopicus (PALLAS)
(No. 7064).

HOST UNKNOWN,

Nos. 1320-A, Kaziba, 21.11.1948, 1 &; 1373-A, Kafwe River, 5.I11.1948, 1 Q.

The specimens above agree well with the criteria given by HooGSTRAAL
(1956) for the identification of this species. However, we are now able to
separate females of R. simus (R. s. simus of HOOGSTRAAL) from those of
R. senegalensis (R. s. senegalensis of HOOGSTRAAL) by examining the genita-
lia.

The unmounted genital opening of R. simus is trapezoidal and raised.
The area lateral to the opening is depressed, giving the appearance of a
border around the actual opening (Fig. 13). In R. senegalensis the opening is
roughly V-shaped, the area within the V is depressed and there is no indica-
tion of a border around the aperture (Fig. 6).

The mounted genitalia appear similar at first glance; however, the dis-
tance between the flap is greater in R. simus and the over-all shape is quite
different from that of R. senegalensis (compare Fig. 14 with Figs. 7 and
8).

TENDEIRO (1959) gives figures of the mounted genital aperture of females
of R. simus from Mozambique and R. senegalensis from Portuguese Guinea.
Based on the shape of these genitalia and number of festoons encompassed
by the lateral grooves he concludes that all of his material from Portuguese
Guinea is R. senegalensis and not R. simus. He further indicates that the
West African records of other authors for R. simus are open to question
and probably refer to R. senegalensis. (See Tendeiro’s synonymy for R. sene-
galensis).

Since the figures of the mounted genitalia of R. senegalensis shown by
TENDEIRO (p. 45, Fig. 8 and photos 5 and 6) differ somewhat from our
R. senegalensis collecled in Sierra Leone and the Congo (Garamba Park)
(Figs. 7 and 8), we would have to accept these records as R. senegalensis
with some reservation. Also we have noted considerable variation in the
number of festoons enclosed by the laleral grooves in both R. simus and
R. senegalensis; therefore we are hesitant to accept this feature for separa-
ting these two species. In addition, we have examined several vials of ticks
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labeled as R. simus in the RML collection (all verified by Dr. THEILER) and
find that they agree perfectly with: our criteria for R. simus. We, therefore,
would have to conclude that R. simmus is present in West Africa and the
records of MoOREL (1956, 1958) and MoOREL and MoucHET (1958) and other
West African records for this species are in all probability valid.

R. simus is widely distributed throughout Africa. A good review of the
distribution and host data is presented by HoOGSTRAAL (1956).

Rhipicephvalus supertritus NEUMANN.
(Fig. 15.)
Rhipicephalus supertritus NEUMANN, 1907, Arch. de Parasitologie, 11, p. 216.

Hosts and Distribution :

MAMMALS.

Nos. 200-B, Kateke, 2.X11.1947, 14 4, on Hippotragus niger (HARRIS) (No. 598); 357-B,
Mabwe, 29.XIT.1948, 1 4, on Bubalus caffer (SPARRMAN) (No. 1289).

HOST UNKNOWN.

Nos. 2506-A, Kabenga, 2-6.IV.1949, 23 &, 8 @; 1032-A, Kankunda, 22-24XI1.1947, 1 @;
182-B, Kankunda, 24-28.X1.1947, 1 &.

The specimens listed here agree well with the description presented by
THEILER (1947) and the characteristics given by HoOGSTRAAL (1956).

An interesting sidelight was noted when the mounted female genitalia of
this species (Fig. 15) were compared with the genitalia of the female cotype
of R. coriaceus syn. = R. supertritus as shown by FELDMAN-MUHSAM (1956,
Fig. 11). Enough differences were apparent to leave some doubt in our mind
as to whether R. coriaceus, as represented by this cotype female, is actually
a synonym of R. supertritus. However, as stated previously we do not believe
that important taxonomic decisions should be made without comparing a
series of specimens. We do, however, recommend that the cotype specimens
be examined again with this thought in mind.

R. supertritus is an uncommon fick that has a spotty distribution in
east, central and parts of southern Africa. It parasitizes larger wild ani-
mals and occasionally domestic animals. HOOGSTRAAL (1956) provides a sum-
mary of distribution and host data as well as excellent figures of both sexes.

Rhipicephalus tricuspis DONITZ.
(Fig. 16.)

Rhipicephalus tricuspis DONITZ, 1906, Sitzungsber. Ges. Naturf. Fr. Berlin,
5, p. 146.
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Hosts and Distributfion

MAMMALS.

Nos. 255-B, Buye-Bala, 28.JI1.1948, 1 8, on Thos adustus (SUNDEVALL) (No. 783); 249-B,
Kalungwe, 7.J11.1948, 3 34, 1 @, on Thos adustus (SUNDEVALL) (No. 755); 157-B, Kaswabi-
lenga, 25.X.1947, 4 &, 2 @, on Phacochoerus aethiopicus (PALLAS) (No. 510); 200-B,
Kateke, 2.XII,1947, 1 &, on Hippoiragus niger (HARRIS) (No. 598); 199-B, Kateke,
R5.XI1.1947, 15 &4, 9 @, on Phacochoerus aethiopicus (PALLAS) (No. 562); 234-B, Kaziba,
206.11.1948, 1 8, 1 @, on Orycteropus afer (PALLAS) (No. 733); 223-B, Kaziba, 17.I1.1948,
R7 &, 27 @, on Potamochoerus porcus (LINNE) (No. 743); 224-B, Kaziba, 17.11.1948, 30 &,
13 @, on Potamochoerus porcus (LINNE) (No. 742); 218-B, Kaziba, 13.I1.1948, 1 g, on
Viverra civetia schwarzi (CABRERA) (No. 728); 201-B, Kubaya, 27.X.1947, 1 @, -on
I'hacochoerus aethiopicus (PALLAS) (No. 620); 42-B, Lusinga, 9.IV.1947, 1 3, on Lep-
tailurus serval (SCHREBER) (No. 83); 357-B, Mabwe, 20.XII.1948, 14 &, 5 @, on Bubalus
caffer (SPARRMAN) (No. 1289); 339-B, Mabwe, 3.XI1.1948, 46 &, 38 @, on Orycteropus afer
(PALLAS) (No. 1223); 365-B, Mabwe, 14.1.1949, 42 &, 36 @, on Potamochoerus porcus
(LINNE) (No. 1338); 344-B, Mabwe, 7.XIL.1948, 3 &, on Potamochoerus porcus (LINNE)
(No. 1227); 348-B, Mabwe, 7.XII1.1948, 2 &, 4 @, on Potamochoerus porcus (LINNE)
(No. 1228); Mukana, 22.1.1948, 3 8, 3 @, on Lepiailurus serval (SCHREBER) (No. 676).

HOST UNKNOWN.

Nos. 875-A, Piste de Lusinga, 24.X.1947, 4 &, 4 Q@; 2212-A, Mabwe, 13.1.1949, 1 Q.

The material identified here as R. fricuspis agrees well with the des-
cription presented by THEILER (1947) and the diagnosis presented by Hoog-
STRAAL (1956).

R. tricuspis is scattered throughout most of Africa and parasitizes a
variety of domestic and larger wild animals. Further information on the
distribution and host range can be found in HOOGSTRAAL (supra cit.)

TENDEIRO (1959) presents evidence to support the separation of R. fricuspis
and R. lunulatus as distinet species. However, after examining his photo-
graphs of the female genitalia (photos 7-10} of these two species we do not
see enough difference to justify this separation. Further, the other dis-
tinguishing features given are, in our experience, variable and would also
lead us to question his decision. However, we do agree with TENDEIRO (supra
cit.) that the female genitalia, mounted or unmounted, will easily separate
R. tricuspis from R. simus {compare Figs. 14 and 16).

Rhipicephalus ziemanni NEUMANN.

Rhipicephalus ziemanni NEUMANN, 1904, Arch. de Parasitologie, 8, p. 464.

Hosts and Distribution
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MAMMALS,

Nos. 157-B, Kaswabilenga, 25.X.1947, 37 &, 26 @, on Phacochoerus aethiopicus
(PALLAS) (No. 510); 223-B, Kaziba, 17.11.1948, 4 g, on Potamochoerus porcus (LINNE)
(No. 743); 224-B, Kaziba, 17.11.1948, 3 84, on Potamochoerus porcus (LINNE) (No. 742);
218-B, Kaziba, 13.I1.1948, 2 @, on Viverra civetia schwarzi (CABRERA) (No. 728); 201-B,
Kubaya, 27.X.1947, 1 3, 1 @, on Phacochoerus aethiopicus (PALLAS) (No. 620); 42-B,
Lusinga, 9.1IV.1947, 1 &, on Leptailurus serval (SCHREBER) (No. 83); 357-B, Mabwe,
29.X11.1948, 1 &, on Bubalus caffer (SPARRMAN) (No. 1289).

The specimens of R. ziemanni agree generally with the description pre-
sented by THEILER (1947). However, Miss JANE WALKER (in lift.) recently
examined the cotypes of R. ziemanni (BMNH, Nuttall Coll. 2898, Cameroon,
1,1 @, off cattle) and comments that the apical processes of coxae I are
blunt and just show ». Miss WALKER feels that Neumann’s (1908) figure of
R. cuneatus syn. = R. ziemanni, which is reproduced by THEILER, is incor-
rect in that the apical processes of coxae I are drawn as parl of the scapular
region. Based on our own examination of these type specimens and mate-
rial we have examined in the Museum of Comparativé Zoology and that
listed above from the Upemba Park, we agree completely with Miss Wal-
ker’s observation.

TENDEIRO (1959) summarizes the available information on this species and
reproduces Neumann’s figure of R. cuneatus mentioned above.

R. ziemanni is distributed throughout most of West Africa and in parts
of the Congo. According to MoREL (1958) it occurs principally on wild her-
bivores, more rarely on carnivores, and sometimes on domestic animals.

Rhipicephalus sp. nr. pravus DONITZ.
(Figs. 17, 18.)
Distribution and Hosts :

BIRDS.

No. 256-B, Katongo, R2.1IV.1948, 5 4, 4 @, on Lissotis melanogaster (RUPPELL)
(No. R773).

MAMMALS.

Nos. 440-B, Ganza, 17.VI.1949, 2 8, 5 @, on Tragelaphus scriptus (PALLAS) (No. 1534);
448-B, Ganza, 28.VI.1949, 3 &, 3 @, on Tragelaphus scriptus (PALLAS) (No. 1568); 445-B,
Ganza, 23.VL.1949, 1 @, on Hippoiragus niger (HARRIS) (No. 1562); 433-B, Ganza,
28.V.1949, 4 &, 7 @, on Alcelaphus lichiensleini (PEIERS) (No. 1527); 75-B, Gorges de la
Pelenge, 10.VI.1947, 10 &, on Oreolragus oreotragus (ZIMMERMANN) (No. 168); 239-B,
Kamitunu, 9.111.1948, 8 &, 5 @, on Lepus capensis crawshayi (DE WINTON) (No. 757);
175-B, Kaswabilenga, 31.XI.1947, 1 &, 1 @, on Potamochoerus porcus (LINNE) (No. 527);
R23-B, Kaziba, 17.11.1948, 138 g, 152 @, on Potamochoerus porcus (LINNE) (No. 743);
224-B, Kaziba, 17.11.1948, 137 4, 135 @, on Potamochoerus porcus (LINE) (No. 742);
213-B, Kaziba, 7.I1.1948, 3 &, 3 @, on Oreotragus oreofragus (ZIMMERMANN) (No. 703);
357-B, Mabwe, 20.XI1.1948, 58 3, 1 @, on Bubalus caffer (SPARRMAN) (No. 1289); 120-B,
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Mabwe, 23.VIII.1947, 5 &, 4 @, on Cephalophus sylvicultor (AFzELIUS) (No. 375); 344-B,
Mabwe, 7.XI1.1948, 2 8, 1 @, on Potamochoerus porcus (LINNE) (No. 1227); 348-B, Mabwe,
7.XI1.1948, 4 &, 5 @, on Potamochoerus porcus (LINNE) (No. 1228); 363-B, Mabwe,
14.1.1949, 27 &, 24 @, on Potamochoerus porcus (LINNE) (No. 1338); 455-B, Mware,
16.VI1.1949, 6 &, 13 @, on Potamochoerus porcus (LINNE) (No. 1574).

HOST UNKNOWN.
Nos. 9R9-A, Kaswabilenga, 3-4.XI.1947, 1 @; 1200-A, Kenia, 19.XIL.1947, 1 Q.

During our early sorting of the Upemba Park material we identified the
above specimens as R. pravus. Subsequently, upon examination of this
material by Miss JANE WALKER, she commented that these specimens were
not R. pravus, but represented a different species. She indicated that she
had seen some lots from Tanganyika that contained similar material. Miss
Walker called our attention to the fact that in this species the punctations
of the scutum of both the males and females are light and all of a similar
size; whereas in typical R. pravus the punctations tend to be heavier and
are of two different sizes.

In addition we have examined the genitalia of lightly and evenly punc-
tate females from Tanganyika sent by Miss WALKER and find that they are
identical to the genitalia removed from females in the Upemba Park mate-
rial (compare Figs. 17 and 18).

Even before Miss WALKER examined this material, it had been noted that
the genital apertures of these Upemba Park specimens were not the same
as that shown by FELDMAN-MUHSAM (1956, I'ig. 7) for R. pravus. At that time
we thought that Feldman-Muhsam’s identification of this specimen might
be incorrect. However, after examining the specimen from which the aper-
tfure she figured was removed, we concluded that her identification of
R. pravus was correct. Later we examined additional material identified
as R. pravus at the RML and laboratory-reared specimens furnished by Miss
WaLkER and found that the female genital apertures of these specimens
agreed well with the figure shown by FeLpMAN-MunSsaM for R. pravus.

After it was established that these specimens were different from R. pra-
vus, the question arose as to the name to be applied to this species. By
chance we noted that the genital aperture of these Upemba Park females
was almost identical to that shown by FELDMAN-MuzsaM for the type of R.
kochi (compare our Fig. 17 with Feldman-Muhsam'’s, 1956, Fig. 13). Further,
we had already concluded that the genilalia shown by FELDMAN-MUHSAM for
the type of R. kochi were not the same as those of females that most African
specialists would determine as kochi. (Compare Figs. 19 and 20 with FELD-
MAN-MUHSAM, 1956, Fig. 13.) (This observation was based on an examination
of genitalia from specimens identified as R. kochi by Dr. G. THEILER, Miss
JANE WALKER, and GrLEN M. KoHLs. Some of the specimens sent by Miss
WALKER were laboratory reared.) This observation seemed more logical
after the lilerature pertaining to R. kochi was examined. ZumpT (19435 on
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p. 104) comments on R. kochi as follows (translation) : « A doubtful species
is R. kochi DONiTZ. From the Berlin Museum I have one female from Sadani,
in German East Africa, which is designated type. The male from Sadani
and the remaining 7 females from Sadani and Lindi are apparently lost. At
present I am not in a position to give the species identification of the female.
The scutum is surprisingly slender. It may be a somewhat aberrant massey:
female but may just as well represent another species. Evidently DONiTz
himself was not sure the females belong to the male. According to the male
diagnosis, kochi and jeanneli are in all probability identical. However, as
long as no typical jeanneli from Sadani are available, I would place R. kochi
Donitz provisionaly with (?) R. jeanneli NEUMANN ».

Should R. jeanneli NEUMANN eventually be shown to occur at Sadani
then the two species could be taken to be the same. In which case, R. kochi
Donrrz has priority.

Based on these statements by Zumpr and the figure of the genital aper-
ture of the type of R. kochi presented by FELDMAN-MUHSAM we think it is
reasonable to assume that the name R. kochi DONITZ may actually apply to
these lightly and evenly punctate ticks from Upemba Park and Tanganyika
we have discussed above and not to the specimens identified under this
name by the majority of African tick specialists. If upon examining the type
specimen which bears the name koch: we find that it is identical to these
Upemba Park and Tanganyika specimens, then we would recommend that
the name R. jeanneli NEUMANN be resurrected and applied to the specimens
formerly improperly called R. kochi. If, on the other hand, we find that the
type female in the Berlin Museum: is identical to specimens currently identi-
fied as R. kochi by African fick specialists, then we will have to describe
these lightly and evenly punctate specimens as a new species and R. jean-
neli will remain a synonym of R. kochi.

Another interesting fact emerged from the study of female tick genitalia.
It was noted that the genital aperture of females of R. kochi (specimens
currently identifed as R. kochi by African tick specialists) whether moun-
ted or unmounted was very different from that of the closely related spe-
cies R. hurti (compare Figs. 20 and 21 with 22 and 23). Females of R. kochi
and R. hurti are extremely difficult to separale, especially in mixed lots and
this feature provides an apparently valid method for identifying these {wao
species.

Rhipicephalus spp.
Hosts and Distribution :
BIRDS.
Nos. 2414-A, Kalule-Nord, 3.1I1.1949, 1 N, on Poicephalus meyeri neavi GRANT
(No. 4812); 226-B, Kaziba, 18.1I1.1948, 1 L, on Melocichla mentalis grandis (BOCAGE)

(No. 2435); 1639-A, Munoi, 1.VI.1948, 1 L, on Camaropiera simplex kaiangae (NEAVE)
(No. 3109).
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MAMMALS.

Nos. 440-B, Ganza, 17.VI.1949, 7 N, 4 L, on Tragelaphus scriptus (PALLAS) (No. 1334);
224-B, Kaziba, 17.11.1948, 1 @, on Potamochoerus porcus (LINNE) (No. 742); 120-B, Mabwe,
23.VIIL.1947, 1 @, on Cephalophus sylvicultor (AFzeLius) (No. 375); 367-B, Mabwe,
15.1.1949, 1 L, on Mungos mungo (GMELIN) (No. 1340); 109-B, Mabwe, 12.VIIL.1947, 12 N,
on Paraxerus cepapi quolus WROUGHTON (No. 330); 2342-A, Mabwe, 15.11.1949, 15 L, on
Pelomys fallax PEIERS (No. 1418); 110-B. Mabwe, 14.VIIL.1947, 10 N, on Petrodromus
robustus O. THOMAS (No. 339); 287-B, Masombwe, 6.VIL.1948, 19 N, on Petrodromus
robustus O. THOMAS (No. 976); 321-B, Mabwe, 18.XI.1948, 23 N, 2 L, on Pelfrodromus
robustus O. THoMAS (No. 1169); 387-B, Mabwe, 24.11.1949, 7 N, 11 I, on Petrodromus
robustus O. THOMAS (No. 1451).

HOST UNKNOWN,

Nos. 483-A, Gorges de la Pelenge, 10-14.V1.1947, 1 Q; 2271-A, Kabulumba, 28.1.1949, 1 N;
1320-A, Kaziba, 21.11.1948, 1 @; 1384-A, Mukana, 15.111.1948, 1 Q.

The immature specimens listed above are unidentifiable at the present
time, and they may represent a species whose immature stages are as yet
unkown. For comments on some of the females listed here see discussion
under R. compositus.
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CLASSIFIED HOST LIST

REPTILES.

ORDER TESTUDINATA.

TESTUDINIDAE,
Kinizys belliana belliana ... ... ... ... Amblyomma nuttalli.
ORDER SQUAMATA.
VARANIDAE.
Varanus niloticus niloticus . ... ... .. Amblyomma spp.
Aponomma exornatum.
Varanus exanthematicus angolensis ... Aponomma exornatum.
Reptile ? . ... ... .. . o Aponomma exornatum.
MAMMALS.
ORDER PRIMATES,
ILARISIDAE.
Galago crassicaudatus ... ... ... ... .. Rhipicephalus sanguineus.
ORDER CARNIVORA,
F'ELIDAE.
Leptailurus serval ... ... ... .. .. .. Haemaphysalis leachii.
Rhipicephalus sanguineus.
Rhipicephalus simus.
Rhipicephalus tricuspis.
Rhipicephalus ziemanni.
VIVERRIDAE.
Viverra civetta schwarzi ... ... ... .. Amblyomma spp.

Haemaphysalis leachii.
Haemaphysalis muhsami.
Izodes aulacodi.

Izodes pseudorasus.
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Rhipicentor bicornis.
Rhipicephalus compositus.
Rhipicephalus sanguineus.
Rhipicephalus simus.
Rhipicephalus tricuspis.
Rhipicephalus ziemanni.

Genetta geneita hintoni ... ... ... .. Haemaphysalis muhsami.
Haemaphysalis parmata.
Izodes pseudorasus.
Rhipicephalus sanguineus.
Rhipicephalus simus.

HERPESTIDAE.
Herpestes ichneumon ... ... ... .. .. Haemaphysalis muhsami.
Mungos mungo . ... ... .. .. .. .. Amblyomma tholloni.
Amblyomma spp.
Haemaphysalis muhsami.
Rhipicephalus longus.
Rhipicephalus spp.
Atilaz paludinosus ... ... ... ... ... .. Haemaphysalis muhsami.
Rhipicephalus masseyl.
Myonax cauui ... ... ... ... ... .. .. Haemaphysalis muhsami.
CANIDAE.
Thos adustus ... ... ... .. .. .. .. Haemaphysalis leachii.
Rhipicentor bicornis.
Rhipicephalus longus.
Rhipicephalus reichenowi.
Rhipicephalus sanguineus.
Rhipicephalus simus.
Rhipicephalus tricuspis.
ORDER INSECTIVORA.
TENRECIDAE,
Potamogale velox ... ... ... ... .. .. Izodes dawest.
MACROSCELIDIDAE.
Petrodromus robustus ... ... ... ... .. Haemaphysalis sp.
Rhipicephalus spp.
ORDER TUBULIDENTATA.
ORYCTEROPIDAE.
Orycteropus afer ... ... ... ... .. .. Haemaphysalis muhsami

Rhipicephalus longus.
Rhipicephalus masseyi.
Rhipicephalus reichenowi.
Rhipicephalus simus.
Rhipicephalus tricuspis.
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SUIDAE.

Potamochoerus porcus

Phacochoerus aethiopicus

BOVIDAE.

Alcelaphus lichtensteini
Hippotragus niger

Oreotragus oreotragus
Cephalophus sylvicultor

Tragelaphus scriptus

Bubalus caffer

ORDER UNGULATA.,

Amblyomma spp.

Rhipicephalus
Rhipicephalus
Rhipicephalus
Rhipicephalus
Rhipicephalus
Rhipicephalus
Rhipicephalus
Rhipicephalus
Rhipicephalus
Rhipicephalus

" Rhipicephalus

Rhipicephalus
Rhipicephalus
Rhipicephalus

Rhipicephalus

longus.
masseyi.
reichenowi.
stmus.
tricuspis.
ziemanni.

Sp. nr. pravus.

Spp.
longus.
masseyt,
reichenowsi.
simus.
tricuspis.
ziemanni.

Sp. Nr. Pravus.

Amblyomma pomposum.
Amblyomma spp.
Aponomma transversale.

Rhipicephalus
Rhipicephalus
Rhipicephalus
Rhipicephalus

simus.
supertritus..
Sp. Nr. pravus
tricuspis.

Izodes cavipalpus.

Rhipicephalus
Rhipicephalus
Rhipicephalus

Sp. nr. pravus.
Sp. nr. pravus.

spp.

Amblyomma spp.

Rhipicephalus
Rhipicephalus
Rhipicephalus
Rhipicephalus
Rhipicephalus
Rhipicephalus
Rhipicephalus
Rhipicephalus
Rhipicephalus
Rhipicephalus

Sp. nr. pravus.

spp.
longus.
masseyt.
reichenowi.
simus.
superiritus.
iricuspis.
ziemanni.

Sp. Nr. pravus.
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ORDER RODENTIA.

SCIURIDAE.

Paraxerus cepapi gquotus

MURIDAE.

Arvicanthis tenebrosus rhodesiae

Pelomys fallax
Cricetomys gambianus

Steatomys pratensis

LEFORIDAE.

Lepus capensis crawshayi

ORDER
THRESKIORNITHIDAE.

Anastomus lamelligerus lamelligerus ...

Sphenorhynchus abdimii

Rhipicephalus spp.

Haemaphysulis leachii.
Ixodes nairobiensis.
Rhipicephalus sanguineus.
Rhipicephalus simus.
Rhipicephalus spp.

Haemaphysalis muhsami.
Irodes pseudorasus.
Haemaphysalis leachii.
Haemaphysalis muhsami.
Rhipicephalus sanguineus.

Rhipicephalus sp. nr. pravus.

GRESSORIT'ORMLES.

Rhipicephalus sanguineus.
Amblyomma spp.

ORDER GRUIFORMES.

OTIDIDAE.

Lissotis melanogaster

Rhipicephalus sanguineus.
Rhipicephalus sp. nr. pravus.

ORDER TLARO-I.IMICOLIFORMES.

CHARADRIIDAE,

Himantopus himantopus himantopus ..

Rhipicephalus longus.

ORDER PSITTACIFORMES.

PSITTACIDAE.

Poicephalus meyeri neavi

Rhipicephalus spp.

ORDER STRIGIFORMES,

STRIGIDAE.

Bubo lacteus

Haemaphysalis muhsami.
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ORDER PASSERIFORMES.

ALAUDIDAE.

Mirafra rufocinnamomea lwenarum

MOTACILLIDAE,

Anthus lineivenltris
Anthus trivialis trivialis

Anthus vaalensis marugensis

TIMALIIDAE,

Turdoides jardinei tanganjicae

SYLVIIDAE.

Camaroptera simplex katangae
Chloroptera natalensis magjor
Cisticola chiniana fortis
Cisticola natalensis kalanga
Cisticola rufilata ansorgei
Melocichla mentalis grandis

Schoenicola brevirostris alexinae ...

TTURDIDAE.

4lethe poliocephala ufipae
Cossypha bocagei
Erythropygia barbata barbata
Monticola gularis angolensis
Myrmecocichla arnotti leucolaema .
Oenanthe pileata livingstonii
Turdus olivaceus bocagei

Turdus olivaceus stormsi

PLOCEIDAE.

Coliuspasser macrourus macrourus
Textor xanthops xanthops

Haemaphysalis hoodi.

Izodes spp.

Izodes spinac.
Irodes spp.

Haemaphysalis hoodi.

Ixzodes spp.

Rhipicephalus spp.
Rhipicephalus simpsoni.
Izodes spp.
Haemaphysalis hoodi.
Izodes spp.

Amblyomma nuttalli.
Rhipicephalus spp.

Ixodes spp.

Ixodes spp.
Izodes spp.

Haemaphysalis muhsami.

Haemaphysalis hoodi.
Haemaphysalis hoodi.
Haemaphysalis hoodi.
Haemaphysalis hoodi.

Amblyomma nutlalli.
Amblyomma spp.
Izodes spp.

Haemaphysalis hoodi.
Haemaphysalis hoodi.
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LIST OF LOCALITIES CITED

Buye-Bala, left tributary of the Muye and right sub-tributary of the Lufira : 1.750 m.

Ganza, salt marsh near the river Kamandula, right tributary of the Lukoka and left
sub-tributary of the Lufira : 860 m.

Gorge of the Pelenge : 1.250-1.600 m.
Kabenga, near the Kaziba (ex P.N.U.) : 1.240-1.300 m.

Kabulumba, chain of mountains between Mabwe and the Lufira, 22 km to the east
of Mabwe : 987 m.

Kabwe, on the right bank of the Muye, right tributary of the Lufira : 1.320 m.

Kafwe River, right tributary of the Lufwa : 1.780 m.

Kalule-Nord, right tributary of the Lualaba (Mt. Kia) near Kiamalwa : 1.050 m.
Kalungwe, right tributary of the Senze and right sub-tributary of the Lufira : 800-

1.700 m.

Kamitungulu, left tributary of the Lusinga and right sub-tributary of the Lufwa :
1.760 m.

Kamitunu, left tributary of the Lusinga and right sub-tributary of the Lufwa : 1.760-
1.800 m.

Kankunda, left tributary of the Lupiala and right sub-tributary of the Lufira : 1.300 m.
Kanonga, right tributary of the Fungwe : 675, 695, 860 m.

Kaswabilenga, River Lufira : 680 m.

Kateke, tributary of the Muovwe and right sub-tributary of the Lufira : 960 m.
Katongo, left tributary of the Mubale and left sub-tributary of the Munte : 1.750 m.
Kaziba, left tributary of the Senze and right sub-tributary of the Lufira: 1.140 m.

Kenia, right tributary of the Lusinga and right sub-tributary of the Lufwa (ex P.N.U.) :
1.585 m.

Kilwezi, right tributary of the Lufira : 700, 1.000, 1.400 m.
Kubaya, tributary of the Munte and right sub-tributary of the Lufira : 1.600 m.

Lufwa, right tributary of the Lufira, at the beginning of the source, near Lusinga
(ex P.N.U.) : 1.700 m.

Lukawe, right tributary of the Lufira : 00 m.
Lusinga : 1.760 m.
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Mabwe, east shore of Lake Upemba : 585 m.

Masombwe, on the Grande-Kafwe (ex P.N.U.): 1.120 m.

Mubale, left tributary of the Munte right sub-tributary of the Lufira : 1.480-1.780 m.
Mukana, marsh near Lusinga : 1.810 m.

Munoi, bifurcation of the river Lupiala, right tributary of the Lufira : 830 m.
Mware, left tributary of the Lufira : 700-956 m.

Road to Lusinga : 1.200 m.
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INDEX OF SPECIES

aulacodi ARTHUR (Irodes)
bicornis NUTTALL and WARBURTON (Rhipicentor)

cavipalpus NUTTALL and WARBURTON (Ixodes)
compositus NEUMANN (Rhipicephalus)

dawesi ARTHUR (Izodes)
dccoloratus (KocH) (Boophilus)

exornatum (KOCH) (4Aponomma)
hoodi WARBURTON and NUTTALL (Haemaphysalis)

leachi (AUDOUIN) (Haemaphysalis)
longus NEUMANN (Rhipicephalus)

masseyi NUTTALL and WARBURTON (Rhipicephalus)
mushami SANTOS DIAS (Haemaphysalis)

nairobiensis NUTTALL (Ixodes)
nuttalll DONITZ (Amblyomma)

parmata NEUMANN (Haemaphysalis)
pomposum DONITZ (Amblyomma)

pravus DONITZ (Rhipicephalus) TR
pseudorasus ARTHUR and BURROW (Izodes)

reichenowi 7umrT (Rhipicephalus)

sanguineus (LATREILLE) (Rhipicephalus)
simpsoni NUTTALL (Rhipicephalus)
simus KOcH (Rhipicephalus)

spinae ARTHUR (Ixodes) ... ... .. ..
supertritus NEUMANN (Rhipicephalus)

tholloni NEUMANN (Amblyomma)
transversale (LUCAS) (Aponomma)
tricuspis DONITZ (Rhipicephalus)

ziemanni NEUMANN (Rhipicephalus)
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INSTITUT DES PARCS NATIONAUX DU CONGO ET DU RWANDA

Exploration du Parc National de I'Upemba
Mission G.-F. DE WITTE (1946-1949), Fasc. 65.

)

16, 1. — Rhipicephalus longus. Female genilal aperture (unmounted).
Specimen [rom the Upemba Nuational PPark, Republic ot the Congo.

C. M. CLIFFORD and G. ANASTOS. — Ticks.



INSTITUT DS PARCS NATIONAUX DU CONGO ET DU RWANDA

Exploration du Parc Natiounal de 1'Upemba
Mission G.-F. DE WITI'E (1946-1949), Fasc. 65.

116, 2. — Rhipicephalus longus. Female genital aperiure (mounfed).
Specimen from the Upemba Naficnal Park, Republic of fhe Congo.

C. M. CLIFFORD and G. ANASTOS. — Ticks.



INSTITUT DES PARCS NATIONAUX DU CONGO ET DU RWANDA

Lxploration du Pare National de I'Upemba
Mission G.-F. DE WITTE (1946-1949), Fasc. 65.

1’16, 3. — Rhipicephalus jalcatus (feinale cotype) = R. longus.
Female genital aperture (mounted).
Specinien from Lake Nyassa, B.M.N.H. No. 2895.

C. M. CLIFFORD and G. ANASTOS. — Ticks,



INSTITUT DES PARGS NATIONAUX DU CONGO ET DU RWANDA

Exploration du Parc National de 1'Upemba
Mission G.-F. DE WITI'T (1946-1949), Fasc. 66,

G, 4. — Rlidpicephalus shvpsoni. Female genital aperture (winmounted).
Specimen from the Garamba National Puark, Republic of the Congo.

C. M. CLIFFORD and G. ANASTOS. — Ticks.



INSTITUT DES PARCS NATIONAUX DU CONGO ET DU RWANDA

Exploration du Parc National de 1I'Upcmba
Mission G.-F. DE WITTE (1946-1949), Fasc. 66.

-t

FIG. 5. — Rhipicephalus simpsoni. Female genital aperture (mounted).

Specimen from the Garamba National Park, Republic of the Congo.

y C. M. CLIFFORD and G. ANASTOS. — Ticks.



INSTITUT DS PARCS NATIONAUX DU CONGO ET DU RWANDA
Exploration du Parc National de UUpemba
Mission G.-F. DE WITTE (1946-1949), Fasc. 66.

16, 6. — Rhipicephalus sencgalensis. Female genital aperinre (unmounted).
Specimen from Sierra Leone.

C. M. CLIFFORD and G. ANASTOS. — Ticks.
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INSTITUT DES PARCS NATIONAUX DU CONGO ET DU RWANDA

Exploration du Parc National de 1'Upemba
Mission G.-F. DE WILLTE (1946-1949), Fasc. 66.

FIG. 7. — Rhipicephalus senegalensis, Female genital aperture (mounted).
Specimen {rom Xierra Leone.

C. M. CLIFFORD and G. ANASTOS. — Ticks.



INSTITUT DES PARCS NATIONAUX DU CONGO ET DU RWANDA
Lxploration du Parc Nuational de 1'Upemba
Mission G.-F. DE WITTE (1946-1949), Fasc. 66.

F16. 8. — Rlipicephualus senegalensis. emale genifal aperture (mounted).

Specimen from the Garamba National Park, Republic of the Congo.

C. M. CLIFFORD and G. ANASTOS. — Ticks.
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INSTITUT DES PARCS NATIONAUX DU CONGO ET DU RWANDA

Exploration du Parc National de ’Upcmba
Mission G.-F. DE WITTE (1946-1949), Fasc. 66.

F16. 9. — Rhipicephalus pseudolongus. I'emale genital apertnre (nnmounted).
Specimen from the Garaniba National Park, Republic of the Congo.

C. M. CLIFFORD and G. ANASTOS. — Ticks.




INSTITUT DES PARCS NATIONAUX DU CONGO ET DU RWANDA

Fxploration du Parc National de I'Upemba
Mission G.-F. DE WITTE (1946-1949), Fase. 66.

FI6. 10. — Rhipicephalus pseudolongus, Female genital aperinre (iounted).
S|pecinen [rom the Garambi National Park, Republic of 1the Congo.

C. M. CLIFFORD and G. ANASTOS. — Ticks,
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Exploration du Parc National de I'Upemba
Mission G.-F. DE WITTE (1946-1919), Fasc, 66.
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Fic. 11. — Rhipicephalus compositus. Female genital aperture (mounted).
Specimen furnished by Miss JANE WALKER;
reared from female collected at Thonipson's I'alls, Kenya.

C. M. CLIFFORD and G. ANASTOS. — Ticks.



INSTITUT DES PARCS NATIONAUX DU CONGO ET DU RWANDA

Tixploration du Parc National de I'Upemba
Mission G.-F. DE WITTE (1946-1949), Fasc. 66.

16, 12, — Rhipicephulus wasseyi. Female genital apertire (mounted).
=pecimen from the Upeinba National Park, Republic of the Congo.

C. M. CLIFFORD and G. ANASTOS. — Ticks.



INSTITUT DES PARCS NATIONAUX DU CONGO ET DU RWANDA

Exploration du Parc National de 'Upemba
Mission G.-F. DE WITTE (1946-1949), Fasc. 66.

[16. 13. — Rhipicephalus simus. Female genital aperture (unmounted).

Specinmen furnished by Dr. G. THEILER;
laboratory reared from female collected at Pretoria North, Union of South Africa.

C. M. CLIFFORD and G. ANASTOS. — Ticks.
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INSTITUT DS PARCS NATIONAUX DU CONGO ET DU RWANDA

Exploration du Parc National de I'Upemba
Mission G.-F. DE WITTT (1946-1949), Fasc. 66.

F16. 14 — Rhipicephalus simus. Female genijtal aperture (mounted).

specimen Turnished by Dr. G. THEILER;
laboratory reared from female collected at Pretoria North. Union of South Africa.

C. M. CLIFFORD and G. ANASTOS. — Ticks.



INSTITUT DES PARCS NATIONAUX DU CONGO ET DU RWANDA

Exploration du Parc National de I’'Upemba
Mission G.-F. DE WITTE (1946-1949), Fasc 66.

[F16. 15. — Rhipicephalus super(ritus. Temale geniial aperiure (mounted).
Specimen from the Garamba National Park, Republic of the Congo.

C. M. CLIFFORD and G. ANASTOS. — Ticks.



INSTITUT DES PARCS NATIONAUX DU CONGO ET DU RWANDA

Txploration du Parc National de 1'Upemba
Mission G.-F. DE WITTE (1946-1949), Fasc, 66.

16, 16. — Rhvipicephalus tricuspis. Female genifal aperture (mounted).
Speciten from the Upemba National Park, Republic of the Congo.

C. M. CLIFFORD and G. ANASTOS. — Ticks.



INSTITUT DES PARCS NATIONAUX DU CONGO ET DU RWANDA

TExploration du Parc National de 'Upemba
Mission G.-F. DE WITTE (1946-1949), Fasc. 66.

F16. 17. — Rhipicephalus sp. nr. pracus. IFemale genital aperfure (mounted).
Specinten from the ¥ pemba National Park, Republic of the Congo.

C. M. CLIFFORD and G. ANASTOS. — Ticks.
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INSTITUT DES PARCS NATIONAUX DU CONGO ET DU RWANDA

LExploration du Parc National de 1'Upcmba
Mission G.-F. DE WITTE (1946-1949), Fasc. 66.

Fi6. 18. — Rhipicephalus sp. nr. pravus. Female genital aperture (mounted)
Specimens furnished by Miss JANE WALKER; collected S. W. Lake Victoria, Tanganyika

C. M. CLIFFORD and G. ANASTOS. — Ticks.



INSTITUT DES PARCS NATTONAUX DU CONGO ET DU RWANDA

Exploration du Parc National de 1'Upemba
Mission G.-F. DE WITTE (1946-1949), Fasc. 66.

Fie. 19. — Rhipicephalus kochi. Female genital aperture (mounted).
Specimen from Bushiru, Republic of the Congo.

C. M. CLIFFORD and G. ANASTOS. — Ticks,



INSTITUT DLES PARCS NATIONAUX DU CONGO ET DU RWANDA

Iixploration du Parc National de I'Upcemba,
Mission G.-F. DE WITT'E (1946-1949), Fasc. 66.

F16. 20. — Rhipicephalus kochi. T'emale genital aperture (mounted).

Specimen furnished by Miss JANE WALKER;
laboratory reared from female collected at Nanyuki, Kenya.

C. M. CLIFFORD and G. ANASTOS. — Ticks.
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Exploration du Parc National de 1'Upcemba
Mission G.-F. DE WITTE (1946-1949), Fasc. 66.

[16. 21. — Rhipicephalus Lochi, I'emale genital aperture (unmounted).
Specimen furnished by Miss JANE WALKER:
laboratory rearcd from femnle collected at Nanyuki, Kenya.

C. M. CLIFFORD and G. ANASTOS. — Ticks.
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INSTITUT DES PARCS NATIONAUX DU CONGO ET DU RWANDA

Lxploration du Parc National de I'Upemba
Mission G.-F. DE WITTE (1946-1949), Faszc, 66.

F16. 22. — Rhipicephalus hurti. Female genital aperture (mounted).

Specimen from Kingogo, Republic of the Congo, R.M.L. 27830.

C. M. CLIFFORD and G. ANASTOS. — Ticks.
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Exploration du Parc National de 1'Upemba
Mission G.-F. DE WILTE (1946-1949), Fasc. 66.

IF16. 23, — Rhipicephalus hurti. Female genital aperfure (ummounted).
Specinien {urnislied by Miss JANE WALKER; collected at Nanyuki, Kenya.

C. M. CLIFFORD and G. ANASTOS. — Ticks.
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