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Summary

A systematic review of helminth infections of tragelaphine
antelopes in Africa

By

Maruchelle Cilliers

Promoter: Dr EV Schwan
Department: Veterinary Tropical Diseases
Degree: MSc (Tropical Animal Health)

The tragelaphine antelopes comprise a group of nine species, namely Tragelaphus eurycerus
(bongo), Tragelaphus scriptus (bushbuck), Tragelaphus oryx (common eland), Tragelaphus
derbianus (giant eland), Tragelaphus strepsiceros (greater kudu), Tragelaphus imberbis
(lesser kudu), Tragelaphus buxtoni (mountain nyala), Tragelaphus angasii (nyala) and
Tragelaphus spekii (sitatunga) which are all confined to the African continent. Currently, a
total of 72 species of helminth parasites from seven tragelaphine antelope species have
been recorded, while no records exist for T. imberbis and T. buxtoni. Some helminth species
are shared with domestic stock and only a few helminths have zoonotic implications. The
clinical significance of most helminth species in tragelaphine antelopes is unknown. This
information was compiled based on an extensive search for records in the literature ranging
from the early nineteen-hundreds until August 2019. A synopsis of the results is presented

in tabular form.
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Chapter 1
Introduction

The tragelaphine antelopes, commonly known as the spiral horned antelopes (Family:
Bovidae, Sub-family: Bovinae, Tribe: Tragelaphini) comprise a group of nine species, namely
Tragelaphus eurycerus (bongo), Tragelaphus scriptus (bushbuck), Tragelaphus oryx
(common eland), Tragelaphus derbianus (giant eland), Tragelaphus strepsiceros (greater
kudu), Tragelaphus imberbis (lesser kudu), Tragelaphus. buxtoni (mountain nyala),
Tragelaphus angasi (nyala) and Tragelaphus spekii (sitatunga) which are all confined to the
African continent (Stuart & Stuart 2017). Sub-speciation in some tragelaphine antelope
species is controversial (Stuart & Stuart 2017), but some species have been reported to
interbreed (Furstenburg 2009). Apart from subsistence use of tragelaphine antelopes as a
source of meat (bushmeat), the more significant commercial use comprises of biltong
hunting, trophy hunting, animal trade and game ranching (Bothma & du Toit 2016).

The first host-helminth parasite checklists for the tragelaphine antelopes were compiled by
Round (1968) and subsequently surveys and reports have contributed to knowledge on their
helminth diversity. The aim of this study was to compile an up-to-date source of reference
to the first records of the helminth parasites from tragelaphine antelopes. The author’s
intention was not to create a taxonomic work, but rather provide updated checklists that
would provide some information to veterinarians, parasitologists, conservationists and

game ranchers in helminth infection related matters.

1.1 Tragelaphus eurycerus (bongo)

Description: Large antelope (bull: 300 kg, cow 240 kg) with chestnut coat colour, with bulls
being darker than cows; white vertical markings (10-16) on sides of torso, running from
shoulder to hind part of body; face with white chevron; on both sides of face two white
spots; horizontal white stripe on throat; limbs with white and black markings; short crest
stretching from shoulder to hind part of body; tail hairy and brush-like at tip; bulls and cows
carry horns (Stuart & Stuart 2011). Largest antelope found in the forest habitat (Ralls 1978).
Habitat: Lowland and highland forests (Stuart& Stuart 2011). Nutrition: The bongo is a

typical browser and feeds on a wide variety of plants which include herbaceous plants,



fungi, creepers and bamboo (Stuart& Stuart 2011). Geographical distribution: Central
Africa: Angola, Cameroon, Benin, Central African Republic, Congo, Democratic Republic of

Congo, Gabon; Western Africa: Ghana; Guinea, lvory Coast, Liberia, Niger, Sierra Leone,

Togo; Eastern Africa: Kenya; Northern Africa Sudan (IUCN Antelope Specialist Group 2016,

Tragelaphus eurycerus). Conservation status: Near threatened (IUCN Antelope Specialist

Group 2016, Tragelaphus eurycerus).

1.2 Tragelaphus scriptus (bushbuck)

The taxonomic status of T. scriptus is controversial at subspecies level as the variation in the
coat colour and markings of the species from different geographical locations led to the rise
of over 40 subspecies (Downs, Coates & Child 2016). Description: Medium-sized antelope
(ram: 45-80 kg, ewe 30-42 kg) with light to dark brown coat, with rams being generally
darker than ewes, long hair; rams with mane on middle of the back running from the
shoulder up to the tail base; markings differ significantly in populations of various
geographical origin, white spot behind eye typical feature, white spots arranged in rows and
white vertical stripe-like markings on the hindquarters; bush-like tail; only rams carry horns
(Stuart & Stuart 2011). Habitat: The bushbuck prefers shade-providing, riverine woodland
and shrubland in the proximity of water (Stuart& Stuart 2011). Geographical distribution:

Southern Africa: Botswana, Namibia, South Africa, Swaziland Central Africa: Angola;

Cameroon, Central African Republic, Chad, Congo, Democratic Republic of Congo, Equatorial

Guinea, Gabon; Western Africa: Benin; Burkina Faso, Gambia, Ghana ,Ivory Coast, Guinea;

Guinea-Bissau, Liberia, Mali, Mauritania, Niger, Nigeria, Senegal, Sierra Leone, Togo; Eastern
Africa: Burundi, Ethiopia, Kenya, Malawi, Mozambique,Rwanda, Somalia, Tanzania, Uganda,

Zambia, Zimbabwe; Northern Africa: Sudan(lUCN Antelope Specialist Group 2016,

Tragelaphus scriptus). Nutrition: The bushbuck is a typical browser and feeds on a variety of
plant material which includes, leaves, shoots, fruits, flowers and grasses (Stuart& Stuart
2011). Conservation status: Least concern (IUCN Antelope Specialist Group 2016,

Tragelaphus scriptus).

1.3 Tragelaphus oryx (common eland)
Description: Large antelope, very much cattle-like in appearance (largest antelope species in

the world, bull: 700-900 kg, cow: 450 kg) with fawn coat colour, hair short; bulls with



dewlap and a characteristic patch of long dark hair on the forehead; bulls and cows carry
horns; dark mane stretching dorsally over the neck (Stuart & Stuart 2011). Habitat: Open
woodland and savanna (Stuart & Stuart 2011). Nutrition: The common eland is largely a
browser but will also feed on grasses. Other parts of their diet consist of excavated bulbs,
roots, wild cucumbers and fruits (Stuart & Stuart 2011). Geographical distribution: Southern
Africa: Botswana, Lesotho, Namibia, South Africa, Swaziland; Central Africa: Angola;
Democratic Republic of Congo; Eastern Africa: Ethiopia; Kenya; Malawi; Mozambique;

Rwanda, Tanzania, Uganda, Zambia, Zimbabwe; Northern Africa: Sudan (IUCN Antelope

Specialist Group 2016, Tragelaphus oryx). Conservation status: Least concern (IUCN

Antelope Specialist Group 2016, Tragelaphus oryx).

1.4 Tragelaphus derbianus (giant eland, Lord Derby’s eland)

Two subspecies are considered, namely the easternone (entity, Tragelaphus derbianus
gigas) and the westernone (Tragelaphus derbianus derbianus) (IUCN Antelope Specialist
Group 2017), Tragelaphus derbianus ssp gigas; IUCN Antelope Specialist Group 2017,
Tragelaphus derbianus). Description: Large, very much cattle-like in appearance (bull: 450-
907 kg, cow: 450 kg) with chestnut coat colour, hair short; dewlap and shoulder hump which
both are more pronounced in bulls; without patch of long dark hair on the forehead; white
vertical markings (12-15) on side of torso; face with white chevron; bulls and cows carry
horns (Stuart & Stuart 2011). Habitat: The giant eland is found in woodland savanna (Stuart
& Stuart 2011). Nutrition: The giant eland is largely a browser but will also feed on grasses.
The most important source of food are the leaves and shoots of the hardwood tree French
doka (Isoberlinia doka) (Stuart & Stuart 2011). Geographical distribution: Tragelaphus d.
gigas is currently a resident in Cameroon, Central African Republic, Chad and Sudan,
whereas Tragelaphus d. derbianus is currently a resident in the Western African states of
Guinea, Mali and Senegal (IUCN Antelope Specialist Group 2017, Tragelaphus derbianus ssp
gigas; IUCN Antelope Specialist Group 2017, Tragelaphus derbianus). Conservation status:
Tragelaphus d. gigas is listed as vulnerable, whereas Tragelaphus d. derbianus is listed as
critically endangered (IUCN Antelope Specialist Group 2017, Tragelaphus derbianus ssp
gigas; IUCN Antelope Specialist Group 2017, Tragelaphus derbianus ssp derbianus).



1.5 Tragelaphus strepsiceros (greater kudu)

Description: Large antelope (bull: 250 kg, cow 180 kg) with grey-brown coat colour, hair
short; dewlap and shoulder hump; white vertical markings (6-10) on both sides of torso
which are more pronounced in bulls; face with white chevron; bulls and cows with mane on
neck; bulls with long-haired fringe stretching from throat to chest; legs are long and slender;
only bulls carry characteristically shaped deeply spiraled very long horns (Stuart & Stuart
2011). Habitat: The greater kudu prefers woodland savanna where Acacia predominates
(Stuart & Stuart 2011). Nutrition: The greater kudu is largely a browser and feeds mainly on
Acacia trees and shrubs. During the raining season also grasses form part of the diet (Stuart

& Stuart 2011). Geographical distribution: Southern Africa: Botswana, Namibia, South

Africa, Swaziland; Central Africa: Angola, Central African Republic, Chad, Democratic
Republic of Congo; Eastern Africa: Eritrea, Ethiopia; Kenya, Malawi, Mozambique, Tanzania,
Zambia, Zimbabwe (IUCN Antelope Specialist Group 2016, Tragelaphus strepsiceros).
Conservation status: Least concern (IUCN Antelope Specialist Group 2016, Tragelaphus

strepsiceros).

1.6 Tragelaphus imberbis (lesser kudu)

Description: Medium-sized antelope (ram: 100 kg, ewe: 62 kg) with greyish-brown coat
colour, ewes fawn-reddish coat colour; white vertical markings (up to 15) on both sides of
the torso; two white prominent markings on throat; white and black markings on inner part
of upper legs; colouration of lower legs reddish-brown; only bulls carry horns which are
similar to the greater kudu deeply spiraled and long (Stuart & Stuart 2011). Habitat: The
lesser kudu prefers densely grown Acacia/Commiphora woodlands (Stuart & Stuart 2011).
Nutrition: The lesser kudu is mainly a browser, however during the rainy season the species
is also a highly selective grazer (Stuart & Stuart 2011). Geographical distribution: Mostly a
resident of the Eastern African states of Ethiopia, Kenya, Somalia, Tanzania and Uganda as
well as of southern Sudan (IUCN Antelope Specialist Group 2016, Tragelaphus imberbis).
Conservation status: Near threatened (IUCN Antelope Specialist Group 2016, Tragelaphus

imberbis).



1.7 Tragelaphus buxtoni (mountain nyala)

Description: Large antelope (bull: 200-225 kg, cow: 150-200kg) with greyish-brown coat
colour; four indistinct white vertical markings on both sides of torso; face with white
chevron; two semilunar white patches on throat and lower neck; bulls and cows with mane
stretching from the neck to the tail base; bush-like tail with dark upper side and white inner
side; only bulls carry horns (Stuart & Stuart 2011). Habitat: The mountain nyala prefers
mixed woodland, heath and moorland at higher altitudes (Stuart & Stuart 2011). Nutrition:
The mountain nyala is largely a browser feeding on herbaceous plants, however also grasses
form part of the diet (Stuart & Stuart 2011). Geographical distribution: The mountain nyala
is only found in Ethiopia (IUCN Antelope Specialist Group 2016, Tragelaphus buxtoni).
Conservation status: Endangered (IUCN Antelope Specialist Group 2016, Tragelaphus

buxtoni).

1.8 Tragelaphus angasii (nyala)

Description: Medium-sized antelope (bull: 108 kg, ewe: 62 kg); rams with coat colour
ranging from slate-grey to darkish brown, with fringe of dark and long hair stretching from
inter-mandibular region to the posterior ventral abdomen, with whitish long-haired mane
stretching from occipital region to the tail base; ewes with coat colour ranging from
yellowish-brown to chestnut, short and smooth hair; bulls and ewes with white vertical
markings (bulls: 8-14, ewes 18) on each side of the torso, become indistinct in older animals;
face with white chevron and two white spots below the eyes; only bulls carry horns (Stuart
& Stuart 2011). Habitat: Natural habitats are dry savanna woodland and next to creeks,
streams and rivers with thicket (Stuart & Stuart 2011). Nutrition: The nyala is a mixed
browser and grazer with grasses forming an important part of the diet during the rainy

season (Stuart & Stuart 2011). Geographical distribution: Southern Africa: Botswana,

Namibia, South Africa, Swaziland; Eastern Africa: Malawi, Mozambique, Zimbabwe (IUCN
Antelope Specialist Group 2016, Tragelaphus angasii). Conservation status: Least concern

(IUCN Antelope Specialist Group 2016, Tragelaphus angasii).

1.9 Tragelaphus spekii (sitatunga)
Description: Medium-sized antelope (ram: 115 kg, ewe: 55 kg); with brown-reddish long-

haired coat; only rams carry horns (Stuart & Stuart 2011). Habitat: The sitatunga is a



swamp-dwelling antelope and the natural habitats are aquatic environments with lush
vegetation (e.g. reedbeds); adjoining woodlands are utilized for browsing (Stuart & Stuart
2011). Nutrition: Sitatungas feed on a variety of reeds (e.g. papyrus) aquatic, floodplain and
dryland grasses; adjoining woodlands provide browse (Stuart & Stuart 2011). Geographical

distribution: Southern Africa: Botswana, Namibia; Central Africa: Angola, Cameroon, Central

African Republic, Chad, Congo, Democratic Republic of Congo, Equatorial Guinea, Gabon;

Western Africa: Benin, Gambia, Ghana, Guinea, Guinea-Bissau, Nigeria, Senegal; Eastern

Africa: Burundi, Kenya, Mozambique, Rwanda; Tanzania, Uganda, Zambia, Zimbabwe;

Northern Africa: Sudan (IUCN Antelope Specialist Group 2016, Tragelaphus spekii).

Conservation status: Least concern (IUCN Antelope Specialist Group 2016, Tragelaphus

spekii).



Chapter 2
Literature survey procedure

Host-helminth parasite checklists (Table 3.1-Table 3.8) have been collated based on an
extensive search for records in the literature ranging from the late eighteen-hundreds until
August 2019. Only the first record for a helminth of a tragelaphine host in a country is listed.
Sources of information included Round (1986), the database CAB direct and the search
engine Google Scholar. Annual reports, laboratory reports, dissertations and theses were

considered as well.

In the checklists the helminths are arranged according to their taxa i.e. trematodes,
cestodes and nematodes. Within these categories, genera and species are listed
alphabetically. Species names were updated according to current nomenclature with
synonyms listed as given when first recorded. Country names have been updated as

currently in use.



Chapter 3
Helminth parasites of tragelaphine antelopes

The literature survey found first time records for a total of 72 species of helminths belonging
to the classes Trematoda (trematodes) and Cestoda (cestodes) within the phylum
Platyhelminthes, and the class Nematoda (nematodes) in the phylum Aschelminthes. No
literature records of helminth infections were found for Tragelaphus imberbis (lesser kudu)

and Tragelaphus buxtoni (mountain nyala).

The trematodes recorded belong to seven genera, namely Calicophoron (one species),
Carmyerius (four species), Cotylophoron (two species), Fasciola (three species), Gastrothylax

(one species), Paramphistomum (two species) and Schistosoma (four species).

The cestodes recorded belong to seven genera, namely Avitellina (three species),
Diplocotyle (one species), Echinococcus (metacestode - species not specified), Moniezia (two
species), Stilesia (one species), Taenia (metacestodes, with two species identified),

Thysaniezia (one species).

The nematodes recorded belong to 25 genera, namely Agriostomum (two species),
Ashworthius (one species), Bronchonema (one species), Bunostomum (one species),
Camelostrongylus (one species), Cooperia (ten species), Cooperioides (one species),
Dictyocaulus (one species), Elaeophora (one species), Gaigeria (one species), Gongylonema
(one species), Haemonchus (four species), Impalaia (three species), Nematodirus (two
species), Oesophagostomum (two species), Onchocerca (unidentified species), Ostertagia
(three species), Parabronema (unidentified species), Paracooperia (two species),
Pneumostrongylus (one species), Setaria (five species), Skrjabinema (unidentified species),

Strongyloides (one species), Thelazia (one species) and Trichuris (unidentified species).

3.1 Helminth parasite spectrum of Tragelaphus eurycerus (bongo)

Apart from a single record of the nematode Elaeophora sagitta, the helminth diversity is
unknown (Huchzermeyer, Penrith & Elkan 2001) (Table 3.1). Elaeophora sagittais a common
nematode of tragelaphine antelopes which affects the cardiopulmonary circulation with

potentially fatal outcome (Young & Basson 1976). It is one of very few helminths of game



where information is available on the pathogenicity (McCully, van Niekerk & Basson 1967;

Pletcher, Boomker, de Vos & Gardiner 1989).

3.2 Helminth parasite spectrum of Tragelaphus scriptus (bushbuck)

A total of 29 species comprising trematodes, cestodes and nematodes have been recorded
from bushbuck. No Helminths identified to species level have been reported from the
genera i.e. (Gastrothylax, Gaigeria and Impalaia) (Table 3.2).

Trematodes recorded from bushbuck belong to four genera, namely Carmyerius,
Cotylophoron, Gastrothylax and Schistosoma with four species reported from Carmyerius

(two species), Cotylophoron (one species) and Schistosoma (one species).

Cestodes recorded from bushbuck belong to four genera, namely Avitellina, Moniezia,
Stilesia and Taenia with five species reported. Regarding the Taenia spp., ungulates act as
intermediate hosts of the metacestode. The definitive hosts for these cestodes are
carnivores as well as humans. Cysticercus bovis, the metacestode of Taenia saginata, the
cattle tapeworm, or unarmed tapeworm of humans, has been identified and recorded from

Kenya (Nelson, Heisch, & Furlong 1962).

Nematodes were the most numerous harbouring 15 genera comprising of 20 species.
Genera recorded are, Ashworthius, Cooperia, Dictyocaulus, Elaeophora, Gongylonema,
Gaigeria, Haemonchus, Impalaia, Oesophagostomum, Ostertagia, Paracooperia,
Pneumostrongylus, Setaria, Thelazia and Trichostrongylus. No nematodes from the genera
Gaigeria and Impalaia have been identified at species level have contributed to information
of nematode diversity of bushbuck in South Afirca (Boomker, Horak & de Vos 1986;
Boomker, Keep & Horak 1987).

3.3 Helminth parasite spectrum of Tragelaphus oryx (common eland)
A total of 28 helminth species have been recorded from common eland. Records for the
genera (Schistosoma, Echinococcus, Onchocerca, Skrjabinema ans Trichuris) remain

unidentified at species level (Table 3.3).



Trematodes belonging to four genera namely, Carmyerius, Cotylophoron, Paramphistomum
and Schistosoma harboured three species, Carmyerius (one species), Cotylophoron (one

species) and Paramphistomum (one species).

Cestodes recorded from common eland belong to four genera, namely Avitellinag,
Echinococcus, Moniezia, and Thysaniezia with six species reported. Ungulates are
intermediate hosts for the taeniid Echinococcus with metacestodes in various organs. Some
Echinococcus spp. have major zoonotic implications with humans acting as intermediate
hosts by the accidental ingestion of eggs that are passed in the faeces of carnivore

definitive hosts (Romig, Ebi & Wassermann 2015).

Of the helminths recorded, nematodes were the most common helminth with 15 genera
comprising of 19 species. Genera recorded are, Bronchonema, Bunostomum, Cooperia,
Dictyocaulus, Elaeophora, Haemonchus, Impalaia, Nematodirus, Oesophagostomum,
Onchocerca, Ostertagia, Setaria, Skrjabinema, Trichostrongylus and Trichuris. Nematodes
form the genera Onchocerca, Skrjiabinema and Trichurisa have not been identified to a
species level. Latest, more systematic surveys which have contributed to the knowledge of
the nematode diversity of common eland in South Africa (Mares, Amaral & Fachada 1984;

Boombker, Horak, Watermeyer & Booyse 2000).

34 Helminth spectrum of Tragelaphus derbianus (giant eland)
Apart from a single record of the nematode species Setaria labiatopapillosa from a giant

eland in Malawi, the helminth diversity is unknown (Thwaite 1927) (Table 3.4).

3.5 Helminth spectrum of Tragelaphus strepsiceros (greater kudu)
A total of 37 parasitic helminth species have been recorded from the greater kudu. Records
for the genera (Avitellina, Echinococcus, Taenia, Thysaniezia, Dictyocaulus, Onchocerca,

Parabronema and Trichuris) remain unidentified to a species level (Table 3.5).

Trematodes (five species) were recorded from four genera Cotylophoron (one species),
Fasciola (two species) Paramphistomum (two species) and Schistosoma (one species). The
reported Fasciola sp., namely Fasciola hepatica and Fasciola gigantica have zoonotic

implications, however, game species appear to have very limited significance in the

10



contamination of the environment (Mas-Coma, Esteban & Bargues 1999) with minimal
effect on disease epidemiology. Schistosoma mattheei which is shared with domestic
ruminants as principal hosts, has limited zoonotic implications and the species is also known
to hybridize with the highly pathogenic Schistosoma haematobium of humans (Standley,

Dobson & Stothard 2012).

Records from greater kudu yielded six genera of cestodes, namely Avitellina, Diplocotyle,

Echinococcus, Moniezia, Taenia and Thysaniezia with three identified species reported.

Of the helminths recorded, the nematodes comprised the most genera (n=19) and species
(n=29). Genera recorded are, Agriostomum, Cooperia, Cooperioides, Dictyocaulus,
Elaeophora, Gaigeria, Haemonchus, Impalaia, Nematodirus, Oesophagostomum,
Onchocerca, Ostertagia, Parabronema, Paracooperia, Setaria, Strongyloides, Thelazia,
Trichostrongylus and Trichuris. For the genera Onchocerca, Skrjabinema and Trichuris a
species remain unidentified (Boomker et al. 1986; Boomker, Anthonissen & Horak 1988;
Boomker, Horak & de Vos 1989; Boomker, Horak & Knight 1991b). More systematic surveys
which have contributed to the knowledge of the nematode diversity of greater kudu have

been carried out in Namibia and South Africa.

3.6 Helminth spectrum of Tragelaphus angasii (nyala)
A total of 24 parasitic helminth species have been recorded from nyala. Specimens from
three of the genera (Taenia, Thysaniezia and Onchocerca) recorded unidentified species

(Table 3.6).

Trematodes recorded from nyala belong to four genera, namely Calicophoron,

Cotylophoron, Paramphistomum and Schistosoma with 5 species reported.

Cestodes recorded from nyala belong to three genera, namely Moniezia, Taenia and

Thysaniezia with a single species reported from Moniezia.

Nematodes were the most species rich 16 genera comprising 18 species. Genera recorded
are Camelostrongylus, Cooperia, Dictyocaulus, Elaeophora, Gaigeria, Gongylonema,
Haemonchus, Impalaia, Oesophagostomum, Onchocerca, Ostertagia, Paracooperia, Setaria,

Strongyloides, Teladorsagia and Trichostrongylus. No species have been identified within

11



the genus Onchocerca a species has not been identified. Systematic surveys on parasitic
nematode of nyala have been done in Nigeria and South Africa. (Boomker, Horak & Flamand
1991a; Boomker, Booyse, Watermeyer, de Villiers, Horak & Flamand 1996; Ibrahim, Mbaya,
Geidam, Gambo, Sanda & Kelechi 2012 and Vincent, Hitchins, Bigalke & Bass 1968).

3.7 Helminth spectrum of Tragelaphus spekii (sitatunga)
A total of 10 species of parasitic helminth comprising trematodes and nematodes have been
recorded from sitatunga. The genera (Haemonchus and Onchocerca) harboured unidentified

species (Table 3.7).

Since Tragelaphus spekii prefer an aquatic —type of habitat, it was not surprising that the
trematodes were the most species rich having five genera comprising eight species

belonging to Carmyerius, Cotylophoron, Fasciola, Gastrothylax and Schistosoma.

No cestodes have been recorded from this antelope species.

The number of recorded nematodes from sitatunga is limited to three genera, namely
Haemonchus, Onchocerca and Strongyloides, with two identified species, one each from

Haemochus and Strongyloides.
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Table 3.1: Checklist of helminths from bongo with first record

Helminth species Locality of host References (first record)

Nematodes

Cordophilus sagittus Congo Huchzermeyeret al. 2001
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Table 3.2:

Checklist of helminths from bushbuck with first record

Helminth species

Locality of host

References (first record)

Trematodes
Carmyerius gregarius Egypt (Giza Zoological garden) | Ez54¢ 1945
Carmyerius mancupatus Car.neroon Fischoeder 1901
Guinea Joyeux & Baer 1928
Cotylophoron cotylophorum DRC Strong & Shattuck 1930
Gastrothylax sp. Guinea Henry & Joyeux 1920
Schistosoma sp. Zambia LeRoux 1957
Schistosoma leiperi Uganda Malek & Ongom 1984
Cestodes

Avitellina centripunctata

Guinea-Bissau

Tendeiro 1948

Taenia sp. - metacestodes
(Cysticercus sp.)

South Africa
Zambia

LeRoux 1930a
LeRoux 1957

Taenia hydatigena - metacestode
(Cysticercus tenuicollis)

Guinea-Bissau

Tendeiro 1948

Taenia saginata - metacestode Kenya Nelson et al.1965
(Cysticercus bovis)
Moniezia expansa Kenya Hudson 1934
P DRC Mahon 1954
stilesia hepatica Tanzania Fuhrmann 1909
P Zambia Zieger et al. 1998
Nematodes
Ashworthius pattoni South Africa LeRoux 1930b
Cooperia sp. South Africa LeRoux 1930a
Cooperia neitzi South Africa Boomkeret al. 1986
Dictyocaulus viviparus South Africa Boombker et al. 1986
Cameroon Von Linstow 1907
Malawi Turner 1925
Elaeophora sagittus Kenya &Tanzania Modnnig 1926
(Cordophilus sagittus) Uganda Mettam 1932
Burundi Vuylsteke 1956
South Africa Ortlepp 1961
Gongylonema sp. South Africa Keep 1983
Gonglyonema pulchrum DRC Baylis 1939
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Table 3.2: (cont.)

Gaigeria sp. South Africa Boomker et al. 1986
Haemonchus bedfordi South Africa LeRoux 1930b
Haemonchus contortus South Afrca Vegha 1515
Haemonchus vegliai South Africa LeRoux 1930a
Impalaia sp. South Africa Keep 1983
Microfilaria sp. South Africa Neitz 1931

South Africa

Oesophagostomum sp.

Boomker et al. 1987

Oesophagostomum columbianum South Africa Kenya Mdnnig 1928
Round 1968
Ostertagia harrisi South Africa LeRoux 1930b
Paracooperia devossi South Africa Boomker& Kingsley 1984
Pneumostrongylus calcaratus South Africa Boombker et al. 1986
Guinea Henry & Joyeux 1920
Setaria sp. Kenya Nelson, Heisch & Furlong 1962
South Africa Boomker et al. 1986
. , South Africa Ortlepp 1961
Setaria africana Zambia Yeh 1959
Setaria caelum DRC Van den Berghe & Vuylsteke
1936
Setaria cervina Tanzania Leiper 1909
Kenya Boulenger 1921
DRC Van den Berghe & Vuylsteke
Uganda 1936
Setaria labiatopapillosa Guinea-Bissau Thwaite 1927
pap Malawi Tendeiro 1951
Zambia Thwaite 1927
South Africa Thwaite 1927
Veglia 1919
, , South Africa Ortlepp 1961a
Setaria yorkei Zambia Thwaite 1927
Thelazia rhodesii Zimbabwe Fitzsimmons & Condy 1967
Trichostrongylus sp. South Africa Boomker et al. 1986
Trichostrongylus falculatus South Africa Boombker et al. 1986
South Africa

Trichostrongylus instabilis

Boomker et al. 1986
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Table 3.3:

Checklist of helminths from common eland with first record

Helminth species

Locality of host

References (first record)

Trematodes
Carmyerius mancupatus DRC Prudhoe 1957
Zambia LeRoux 1932
Cotylophoron cotylophorum Uganda Mettam 1932
DRC Prudhoe 1957
Paramphistomum DRC Prudhoe 1957
mircobothrium
Schistosoma sp. Zambia LeRoux 1957
Cestodes
Avitellina sp. South Africa Mares et al. 1984
Kenya Monnig 1933
Avitellina centripunctata DRC Baer &Fain 1955
Zambia Round 1968
Avitellina edifontaineus Tanzania Woodland 1928
(syn. Anootypus edifontaineus)
Avitellina monardi Angola Fuhrmann 1933

(syn. Anootypus monardi)

Echinococcus sp. - metacestode

France (Jardin d’Acclimatation)

Blanchard 1886

Moniezia sp. South Africa Mares et al. 1984
South Africa Boomker et al. 2000

Moniezia benedeni Tanzania Hudson 1934
Zambia Zieger et al. 1998

Moniezia expansa Kenya Monnig 1933

Thvsaniezia aiardi South Africa Gough 1908

4 g Zambia LeRoux 1932
Nematodes

Bronchonema magna South Africa Boomker et al. 2000

Bunostomum trigonocephalum | South Africa Gough 1908

Cooperia africana Kenya Ménnig 1932

Cooperia neitzi Zambia LeRoux 1950
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Table 3.3: (cont.)

Cooperia rotundispiculum South Africa Boomker et al. 2000
Cooperia verrucosa Kenya Monnig 1932
Dictyocaulus viviparus South Africa Ortlepp 1961
Elaeophora sagitta South Africa Young & Basson 1976
(Cordophilus sagittus)
Haemonchus bedfordi South Africa Mares et al. 1984
Kenya Monnig 1933
Haemonchus contortus DRC Gutterres 1947
Kenya Monnig 1933
South Africa LeRoux 1929
Haemonchus mitchelli Uganda Mettam 1932
Zambia LeRoux 1932
South Africa Boomker et al. 2000
Impalaia taurotragi Zambia LeRoux 1936
(Minutostrongylus taurotragi)
Impalaia tuberculata Kenya Monnig 1933

Nematodirus sp.

USA (New York Zoological Park)

McClure 1932

Nematodirus spathiger South Africa Boomker et al. 2000
Oesophagostomum walkeri Kenya Monnig 1932
Onchocerca s DRC Strong 1937
P- Zambia LeRoux 1932
Ostertagia sp. South Africa Boomker et al. 2000
Ostertagia circumcincta RSA LeRoux 1929
9 Zambia LeRoux 1932
Setaria labiatopapillosa Kenya Mettam 1932
Skrjabinema sp. South Africa Boomker et al. 2000
Trichostrongylus falculatus South Africa Boomker et al. 2000
Trichostrongylus leiperi Zambia LeRoux 1950

Trichuris sp.

USA (Philadelphia Zoological
Gardens)

Canavan 1931
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Table 3.4: Checklist of helminths from giant eland with first record

Helminth species Locality of host References (first record)

Nematodes

Setaria labiatopapillosa Malawi Thwaite 1927
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Table 3.5:

Checklist of helminths from greater kudu with first record

Helminth species

Locality of host

References (first record)

Trematodes

Cotylophoron cotylophorum Zambia LeRoux 1934

Zimbabwe Mettrick 1962
Fasciola gigantica Zambia Zieger et al. 1998
Fasciola hepatica South Africa van Wyk & Boomker 2011
Paramphistome sp. South Africa Boombker et al. 1989
Paramphistomum cervi South Africa Veglia 1919
Schistosoma sp. Zambia LeRoux 1957
Schistosoma mattheei South Africa Boomker et al. 1989

Cestodes
South Africa

Avitellina sp.

Boomker et al. 1989

Africa (not further specified)

Diplocotyle serrata von Linstow 1901
Echinococcus sp. - metacestode South Africa Boomker et al. 1989
Moniezia benedeni South Africa Boombker et al. 1989
Moniezia expansa Namibia Boomker et al. 1988
Taenia sp. - metacestodes South Africa LeRoux 1930b
(Cysticercus sp)
Thysaniezia sp. Namibia Boomker et al. 1988
Nematodes
Agriostomum sp. Zambia LeRoux 1932
Namibia Boomker et al. 1988
Agriostomum cursoni South Africa Monnig 1933
Agriostomum gorgonis Zambia LeRoux 1934
South Africa Boomker et al. 1989
Cooperia s Namibia Boomker et al. 1988
P P- South Africa Boomker et al. 1989
Cooperia acutispiculum South Africa Boomker 1982
P P Namibia Boomker et al. 1988
Cooperia fuelleborni South Africa Boomker et al. 1989
Cooperia hungi South Africa Boomker et al. 1989
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Table 3.5: (cont.)

Cooperia neitzi Souti_m :erica Monnig 1932
Namibia Boomker et al. 1988
Cooperia pectinata South Africa Ortlepp 1961
Cooperia punctata South Africa Ortlepp 1961
Cooperia rotundispiculum South Africa Boomker et al. 1991b
Cooperia yoshidai South Africa Boomker et al. 1989
Cooperioides hamiltoni Namibia Boomker et al. 1988
Dictyocaulus sp. South Africa Boomker et al. 1991b
Elaeophora sagitta South Africa Monnig 1926
(Cordophilus sagittus) Namibia Boomker et al. 1988

Gaigeria pachyscelis

South Africa

Ortlepp 1961

Haemonchus contortus South Africa Veglia 1919
South Africa LeRoux 1929
Haemonchus vegliai Zambia LeRoux 1932
Namibia Boomker et al. 1988
Iimpalaia s South Africa Boomker et al. 1986
P P- Namibia Boomker et al. 1988
Impalaia nudicollis Namibia Boomker et al. 1988
impalaia tuberculata Namibia Boomker et al. 1988
P South Africa Boomker et al. 1989
Nematodirus helvetianus South Africa Boomker et al. 1991b
Oesophagostomum sp. South Africa van Wyk & Boomker 2011
Oesophagostomum walkeri Zambia LeRoux 1940

Onchocerca sp.

Unknown locality

Namibia

Ortlepp 1961
Boomker et al. 1988

Ostertagia circumcincta

South Africa (Johannesburg

Zoological garden)

LeRoux 1930a

Ostertagia ostertagi South Africa Boomker et al. 1991b
Parabronemas sp. South Africa Boomker et al. 1989
Paracooperia devossi Namibia Boomker et al. 1988

South Africa Boomker et al. 1989
Setaria sp. South Africa Boomker et al. 1989
Setaria africana South Africa Ortlepp 1961
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Table 3.5: (cont.)

Strongyloides papillosus South Africa Boomker et al. 1989
Thelazia rhodesii Zimbabwe Fitzsimmons & Condy 1967
Trichostronavius s South Africa Boomker et al. 1986
gyrus sp- Namibia Boomker et al. 1988
Trichostrongylus deflexus South Africa Boomker et al. 1986
Trichostrongylus falculatus Namibia Boomker et al. 1988
South Africa Boomker et al. 1989
Trichostrongylus instabilis South Africa Boomker et al. 1986
Trichostronglylus thomasi Namibia Boomker et al. 1988

Trichuris sp.

USA (Philadelphia Zoological
Gardens)
South Africa

Weidman 1928
Boomker et al. 1989
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Table 3.6: Checklist of helminths from nyala with first record

Helminth species Locality of host References
Trematodes
Calicophoron calicophorum South Africa Round 1968
Cotylophoron cotylophorum South Africa Round 1968
Cotylophoron jacksoni South Africa Dixon 1964
Paramphistome sp. South Africa Boomker et al. 1991a
Paramphistomum microbothrium South Africa Dixon 1964
Schistosoma mattheei South Africa Boomker et al. 1991a
Cestodes
Moniezia benedeni South Africa Boomker et al. 1996
Taenia sp. - metacestodes South Africa Boomker et al. 1991a
Thysaniezia sp. South Africa Boomker et al. 1991a
Nematodes

Camelostrongylus sp. South Africa Boomker et al. 1996
Camelostrongylus harrisi South Africa Vincent et al. 1968
Cooperia sp. South Africa Boomker et al. 1986
Cooperia hungi South Africa Boomker et al. 1996
Cooperia rotundispiculum South Africa Boomker et al. 1991a
Dictyocaulus viviparus South Africa Keep 1971
Elaeophora sagitta South Africa Ortlepp 1961
(Cordophilus sagittus)
Gaigeria pachyscelis South Africa Boomker et al. 1991a
Gongylonema sp. South Africa Boomker et al. 1991a
Gongylonema verrucosum South Africa Vincent et al. 1968
Haemonchus sp. South Africa Keep 1971
Haemonchus vegliai South Africa Boomker et al. 1991a
Impalaia tuberculata South Africa Boomker et al. 1991a
Oesophagostomum sp. South Africa Boomker et al. 1991a
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Table 3.6: (cont.)

Onchocerca sp. South Africa Boomker et al. 1996
Ostertagia harrisi South Africa Vincent et al. 1968
Ostertagia trifurcata South Africa Keep 1971
Paracooperia horaki South Africa Boomker 1986
Setaria sp. South Africa Boomker et al. 1991a
Setaria africana South Africa Yeh 1959

Setaria labiatopapillosa South Africa Monnig 1931
Strongyloides papillosus South Africa Boomker et al. 1996
Teladorsagia trifurcata South Africa Keep 1971
Trichostrongylus deflexus South Africa Boomker et al. 1991a
Trichostrongylus falculatus South Africa Boomker et al. 1991a
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Table 3.7:

Checklist of helminths sitatunga with first record

Helminth species

Locality of host

References (first record)

Trematodes
Carmyerius exoporus Malawi Maplestone 1923
Carmyerius spatiosus Zambia LeRoux 1934
Zimbabwe Pike & Condy 1966
Cotylophoron cotylophorum Zambia LeRoux 1934
Fasciola tragelaphi Zimbabwe Pike &Condy 1966
Gastrothylax crumenifer Zambia LeRoux 1932
Schistosoma bovis Rwanda van den Berghe 1934
Schistosoma leiperi Zambia LeRoux 1932
Schistosoma magrebowiei Zambia LeRoux 1933
Schistosoma sp. Zambia LeRoux 1957
Nematodes
Haemonchus contortus Nigeria Ibrahim et al. 2012
Haemonchus sp. Zambia LeRoux 1934
Uganda Mettam 1932
Onchocerca sp. Zambia LeRoux 1937
Nigeria Ibrahim et al. 2012

Strongyloides papillosus
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Table 3.8: Checklist of helminths from Tragelaphus sp. (not specified) with first record

Helminth species

Locality of host

References (first record)

Nematodes
Setaria africana Egypt (Cairo Zoological Garden) Yeh 1959
Sudan Boulenger 1921
Setaria labiatopapillosa Egypt (Giza Zoological Garden) Ezzat 1945
DRC Vuylsteke 1956
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Chapter 4
Conclusions

Up-to date host-helminth parasite checklists for the tragelaphine antelopes were compiled.
A total diversity of 72 trematode, cestode and nematode helminth species have been
recorded from the nine species of tragelaphine antelopes. No records of helminth infections
were found for the lesser kudu and the mountain nyala and only a single helminth species
has been recorded from the bongo. Because of the precarious conservation status of these
three tragelaphine antelope, ranging from ‘near threatened’ to critically endangered’, the
diversity of the helminth parasites will probably be largely remain unknown. Some
helminths are game specific, whereas others are shared with domestic stock. With very few
exceptions, the pathogenicity and the effect on morbidity and mortality of most game-
specific helminth species is unknown. A notable exception is the filariid Elaeophora sagitta
which affects the cardiopulmonary circulation of the tragelaphine antelopes wit potential
fatal outcomes (McCully et al. 1967; Young & Basson 1976; Pletcher et al. 1989;
Huchzermeyer et al. 2001). Very few species recorded form the tragelaphine antelope have
zoonotic implications and the epidemiological importance of the tragelaphine antelopes
acting as reservoir hosts is not significant when compared to domestic stock. As only
comparatively few geographically isolated systematic surveys have been conducted on
helminth infections of selected tragelaphine antelope species, comparisons of the diversity

between host species are pure speculative.

26



Chapter 5
References

Baer, J.G. & Fain, A., 1951, Fascicule 36Cestodes, in Mission de Witte, G.F. (ed.), Exploration
du Parc National de I'Upemba 1946-1949, Institut des Parcs Nationaux du Congo Belge,

Bruxelles.

Baylis, H.A., 1939, Records of some parasitic worms from the Belgian Congo, Annals and

Magazine of Natural History, Ser 11, 3, 625-629.

Blanchard, R.A.E., 1886, Notices helminthologiques, Bulletin de le Société zoologique de
France, 11, 294-304.

Boombker, J, 1982, Cooperia acutispiculum n. sp. (Nematoda: Trichostrongylidae) from the
kudu, Tragelaphus strepsiceros (Pallas, 1766), Onderstepoort Journal of Veterinary Research,

49, 95-97.

Boomker, J. & Kingsley, S.A, 1984, Paracooperia devossi n.sp. (Nematoda:
Trichostrongylidae) from the bushbuck, Tragelaphus scriptus (Pallas, 1766), Onderstepoort

Journal of Veterinary Research, 51, 21-24.

Boomker, J., Horak, 1.G. & de Vos, V., 1986, The helminth parasites of various artiodactylids
from some South African nature reserves, Onderstepoort Journal of Veterinary Research, 53,

93-102.

Boomker, J., 1986, Paracooperia horaki n.sp. (Nematoda: Trichostrongylidae) from the

nyala, Tragelaphus angasii Gray, 1849, Onderstepoort Journal of Veterinary Research, 53,

161-165.

27



Boomker, J., Keep, M.E. & Horak, 1.G., 1987, Parasites of South African wildlife. I. Helminths
of bushbuck, Tragelaphus scriptus, and grey duiker, Sylvicapra grimmia, from the Weza

State Forest, Natal, Onderstepoort Journal of Veterinary Research, 54, 131-134,

Boomker, J., Anthonissen, M. & Horak, 1.G., 1988, Parasites of South African wildlife. II.
Helminths of kudu, Tragelaphus strepticeros, from South West Africa/Namibia,

Onderstepoort Journal of Veterinary Research, 55, 231-233.

Boomker, J., Horak, |1.G. & de Vos, V., 1989, Parasites of South African wildlife. IV. Helminths
of kudu, Tragelaphus strepsiceros, in the Kruger National Park, Onderstepoort Journal of

Veterinary Research, 56, 111-121.

Boomker, J., Horak, 1.G. & Flamand, J.R.B., 1991a, Parasites of South African wildlife. XII.
Helminths of Nyala, Tragelaphus angasii, in Natal, Onderstepoort Journal of Veterinary

Research, 58, 275-280.

Boomker, J., Horak, I.G. & Knight, M.M., 1991b, Parasites of South African wildlife. IX.
Helminths of kudu, Tragelaphus strepsiceros,, in the Eastern Cape Province, Onderstepoort

Journal of Veterinary Research, 58, 203-204.

Boomker, J., Booyse, D.G., Watermeyer, R., de Villiers, I.L., Horak, 1.G. & Flamand, J.R.B.,
1996, Parasites of South African wildlife. XIV. Helminths of nyalas (Tragelaphus angasii) in
the Mkuzi Game Reserve, KwaZulu-Natal, Onderstepoort Journal of Veterinary Research, 63,

265-271.
Boomker, J., Horak, |.G., Watermeyer, R. & Booyse, D.G., 2000, Parasites of South African
wildlife. XVI. Helminths of some antelope species from the Eastern and Western Cape

Provinces, Onderstepoort Journal of Veterinary Research, 67, 31-41.

Bothma, J. du P. & du Toit, J.G.C., Game Ranch Management, van Schaik Publishers,

Pretoria.

28



Boulenger, C.L., 1921, On some filariid parasites of cattle and other ruminants, Parasitology,

12(4), 341-349.

Canavan, W.P.N., 1931, Nematode parasites of vertebrates in the Philadelphia zoological

garden and vicinity. Il.,Parasitology, 23(2), 196-229.

Dixon, J.E.W., 1964, Preminary notes on the mammal fauna of the Mkuzi Game Reserve,

Lammergeyer, 3, 40-58.

Downs, C., Coates & Child, M.F., 2016, ‘A conservation assessment of Tragelaphus
sylvaticus’, in M.F. Child, L. Roxburgh, E. Do Linh San, D. Raimondo & H.T. Davies-Mostert
(eds.), The Red List of Mammals of South Africa, pp. 1-7, South African National Biodiversity

Institute and Endangered Wildlife Trust, South Africa.

Ezzat, M.A.E, 1945, Helminth parasites of some ungulates from Giza Zoological Gardens,
Egypt, with an appendix on some nematodes from the African rhinoceros, Bulletin (241)

Technical and Scientific Service, Ministry of Agriculture Egypt, Veterinary Section, 1-104.

Fischoeder F, 1901, Die Paramphistomiden der Saugetiere, Zoologischer Anzeiger, 24, 367-
375.

Fitzsimmons, W.M. & Condy, J.B., 1967, Thelazia rhodesi [sic] in kudu and bushbuck,
Veterinary Record, 80(5), 206-207.

Fuhrmann, 0., 1909, 22. Vermes. 2. Cestodes’ in Y. Sjostedt (ed.), Wissenschaftliche
Ergebnisse der Schwedischen zoologischen Expedition nach dem Kilimandjaro, dem Meru
und den umgebenden Massaisteppen Deutsch-Ostafrikas 1905-1906, P.Palmquists
Aktiebolag, Stockholm.

Fuhrmann, 0., 1933, Deux nouveaux cestodes de mammiféres d’Angola, Bulletin de la

Société des Science Naturelles de Neuchdtel, 58, 97-106.

29



Furstenburg, D, 2009, Focus on the sitatunga (Tragelaphus spekii), viewed on 30 October
2019, from https://researchgate.net/publications/316165727.

Gough, L.H. 1908, Notes on South African parasite, Report of the 6" Meeting of the South

African Association for the Advancement of Science, 167-170.

Gutterres, J. de B., 1947, ‘Contribuicdo para o estudo das verminoses gastrointestinais dos
bovinos africanos. A tricostrongilinose bovina em Africa’, Thesis, Faculdade de Medicina

Veterindria, Universidade de Lisboa.

Henry, A.C.L. & Joyeux, C., 1920, Contribution a la faune helmintologique de la Haute-

Guinée francaise, Bulletin de la Société de Pathologie Exotique, 13(3), 176-182.

Huchzermeyer, F.W., Penrith, M.L. & Ekan, O,W., 2001, Multifactorial mortality in bongos
and other wild ungulates in the north of the Congo Republic, Onderstepoort Journal of

Veterinary Research, 68, 263-269.

Hudson, J.R., 1934, A list of cestodes known to occur in East African mammals, birds and

reptiles, Journal of the East Africa and Uganda Natural History Society, 49-50, 205-217.

Ibrahim, U.l.,, Mbaya, A.\W., Geidam, Y.A., Gambo, H.l.,, Sanda, K.A. & Kelechi, O.L., 2012,
Helminth parasites and reservoir status of captive wild ruminants in the semi-arid region of

north-eastern Nigeria, Veterinary World, 5(9), 530-534.

IUCN Antelope Specialist Group., 2016, Tragelaphus eurycerus (errata version published in
2017), in The IUCN List of Threatened Species, viewed 30 October 2019, from
http://dx.doi.org/10.2305/IUCN.UK.2016-3.RLTS.T22047A50195617.en.

IUCN Antelope Specialist Group., 2016, Tragelaphus scriptus (errata version published in
2017), in The IUCN List of Threatened Species, viewed 30 October 2019, from
http://dx.doi.org/10.2305/IUCN.UK.2016-3.RLTS.T22051A501611.en.

30



IUCN Antelope Specialist Group., 2016, Tragelaphus oryx (errata version published in 2017),
in The IUCN List of Threatened Species, viewed 30 October 2019, from
http://dx.doi.org/10.2305/IUCN.UK.2016-3.RLTS.T22055A50196938.en.

IUCN Antelope Specialist Group., 2016, Tragelaphus strepsiceros, in The IUCN List of
Threatened Species, viewed 30 October 2019, from
http://dx.doi.org/10.2305/IUCN.UK.2016-3.RLTS.T22054A50196734.¢en.

IUCN Antelope Specialist Group., 2016, Tragelaphus imberbis (errata version published in
2017), in The IUCN List of Threatened Species, viewed 30 October 2019, from
http://dx.doi.org/10.2305/IUCN.UK.2016-3.RLTS.T22053A50196563.en.

IUCN Antelope Specialist Group., 2016, Tragelaphus buxtoni (errata version published in
2017), in The IUCN List of Threatened Species, viewed 30 October 2019, from
http://dx.doi.org/10.2305/IUCN.UK.2016-3.RLTS.T22046A50195483.en.

IUCN Antelope Specialist Group., 2016, Tragelaphus angasii (errata version published in
2017), in The IUCN List of Threatened Species, viewed 30 October 2019, from
http://dx.doi.org/10.2305/IUCN.UK.2016-3.RLTS.T22052A50196443.en.

IUCN Antelope Specialist Group., 2016, Tragelaphus spekii (errata version published in
2017), in The IUCN List of Threatened Species, viewed 30 October 2019, from
http://dx.doi.org/10.2305/IUCN.UK.2016-3.RLTS.T22050A50195827.¢en.

IUCN Antelope Specialist Group., 2017, Tragelaphus derbianus ssp gigas, in The IUCN List of
Threatened Species, viewed 30 October 2019, from
http://dx.doi.org/10.2305/IUCN.UK.2017-2.RLTS.T22059A50197308.en.

IUCN SSC Antelope Specialist Group., 2017, Tragelaphus derbianus ssp derbianus, in The
IUCN  List of Threatened  Species, viewed 30  October 2019, from
http://dx.doi.org/10.2305/IUCN.UK.2017-2.RLTS.T22056A50197188.¢en.

31



Joyeux, C.E. & Baer, J.G., 1928, ‘Trématodes’, in Joyeux, C.E., Gendre, E. & Baer, J.G. (eds.),

Recherches sur les helminthes d’Afrique occidentale frangaise, pp.9-15, Paris.

Keep, M.E., 1971, Some parasites and pathology of the nyala Tragelaphus angasii and its

potential value as a ranch animal, Lammergeyer, 13, 45-54.

Keep, M.E., 1983, The helminth parasites recorded from larger indigenous animal species in

Natal, Natal Parks Board Internal Report,1-24.

Leiper, R.T., 1909, ‘22. Vermes. 3. Nematodes’ in Y. Sjostedt (ed.), Wissenschaftliche
Ergebnisse der Schwedischen zoologischen Expedition nach dem Kilimandjaro, dem Meru
und den umgebenden Massaisteppen Deutsch-Ostafrikas 1905-1906, P. Palmquists
Aktiebolag, Stockholm.

LeRoux, P.L., 1929, A preliminary report on three new members of the genus Haemonchus
Cobb, 1898, from antelopes in South Africa, 15" Annual Report of the Director of Veterinary
Services, Union of South Africa, 451-463.

LeRoux, P.L.,, 1930a. On two new helminths from the abomasum of the bushbuck in
Zululand, Natal, 16"Annual Report of the Director of Veterinary Services, Union of South

Africa,223-242.

LeRoux, P.L., 1930b, Helminthiasis of domestic stock in the Union of South Africa, Journal of

the South African Veterinary Medical Association, 1(4), 43-65.

LeRoux, P.L.,1932, List of helminths collected from mammals and birds in the Mazabuka
area, Northern Rhodesia. Annual Reportof theDepartment of Animal Health, Northern

Rhodesia (1931), Appendix B,31-34.

LeRoux, P.L., 1933, A preliminary note on Bilharzia magrebowiei, a new parasite of
ruminants and possibly of man in Northern Rhodesia, Journal of Helminthology, 11(1), 57-

62.

32



LeRoux, P.L., 1934, Report of the assistant veterinary research officer, Annual Report of the

Department of Animal Health, Northern Rhodesia (1933), 28-71.

LeRoux, P.L., 1936, A new trichostrongylid (Minutostrongylus taurotragi g et sp.n.)of the

sub-family Heligsominae from an African antelope, Journal of Helminthology, 14(2), 73-76.

LeRoux, P.L., 1937, Annual report of the Veterinary Department, Northern Rhodesia 1936,

Appendix C, 62-63, Government Printer, Livingstone.

LeRoux, P.L., 1940, On the division of the genus Oesophagostomum Molin, 1861, into
subgenera and the creation of a new genus for the oesophagostomes of the wart hog,

Journal of Helminthology, 18(1), 1-20.

LeRoux, P.L., 1950, Trichostrongylus leiperi sp. nov., a parasite of the eland (Taurotragus

oryx) in Northern Rhodesia, Journal of Helminthology, 24(1/2), 23-27.

LeRoux, P.L., 1957, Report to the government of the Federation of Rhodesia and Nyasaland

on the control of parasitic diseases in livestock, Food and Agricultural Organization, Rome.

Mahon, J., 1954, Contribution to the helminth fauna of tropical Africa. Tapeworms from the

Belgian Congo, Annales du Musée Royal du Congo Belge. C. Zoologie. Série V, 1(2), 141-261.

Malek, E.A. & Ongom, V.L., 1984, Schistosoma leiperiLe Roux, 1955 from a bushbuck in
Uganda, Journal of Parasitology, 70(5), 821-822.

Maplestone, P.A., 1923, A revision of the Amphistomata of mammals, Annals of Tropical

Medicine and Parasitology, 17(2), 113-212.

Mas-Coma, M.S, Esteban, J.G. & Bargues, M.D., 1999, Epidemiology of human fascioliasis: a

review and new classification, Bulletin of the World Health Organization, 77(4), 340-346.

33



Mares, R.C., Amaral, L. & Fachada, L.C., 1984, Helminth parasites of game in the Transkei,

Journal of the South African Veterinary Association, 55, 73-74.

McClure, G.W., 1932, Nematode parasites of mammals, with a description of a new species,
Wellcomia branickii, from specimens collected in the New York Zoological Park, 1930,

Zoologica, 15(1), 1-29.

McCully, R.M., van Niekerk, J.W. & Basson, P.A., 1967, The pathology of Cordophilus sagittus
(v. Linstow, 1907) infestation in the kudu [Tragelaphus strepsiceros (Pallas, 1766)], bushbuck
[Tragelaphus scriptus (Pallas, 1766)] and African buffalo [Syncerus caffer(Sparrman, 1779)]
in South Africa, Onderstepoort Journal of Veterinary Research, 34(1), 137-160.

Mettam, R.W.M., 1932, Identification list of helminths from Departmental Collection 1920-

1931, Annual Report of the Veterinary Department of Uganda 1931, Appendix IB, 20.

Mettrick, D.F., 1962, Some trematodes and cestodes from mammals of Central Africa,

Revista de Biologia (Lisboa), 3(2/4), 149-170.

Ménnig, H.0., 1926, Helminthological notes, 11" and 12" Reports of the Director of

Veterinary Education and Research, Union of South Africa,221-228.

Monnig, H.O., 1928, Check list of the worm parasites of domesticated animals in South
Africa, 13" and 14™ Reportsof the Director of Veterinary Education and Research, Union of

South Africa, 801-837.
Monnig, H.O., 1931, Wild antelopes as carriers of nematode parasites of domestic
ruminants. Pt. |., 17" Report of the Director of Veterinary Services and Animal Industry,

Union of South Africa.

Monnig, H.O., 1932, New strongylid nematodes of antelopes (preliminary notes), Journal of

the South African Veterinary Medical Association, 3(4), 171-175.

34



Monnig, H.O., 1933, Wild animals as carriers of nematode parasites of domestic ruminants.

Pt. lll., Onderstepoort Journal of Veterinary Science, 1(1), 77-92.

Neitz, W.0., 1931, Blood parasites of game in Zululand. Further report, 17%" Report of the

Director of Veterinary Services, Union of South Africa, 45-60.

Nelson, G.S., Heisch, R.B. & Furlong, M., 1962, Studies on filariasis in East Africa. Il. Filarial
infections in man, animals and mosquitoes on the Kenya coast, Transactions of the Royal

Society of Tropical Medicine and Hygiene, 56(3), 202-217.

Nelson, G.S., Pester, F.R.N. & Rickman, R, 1965, The significance of wild animals in the
transmission of cestodes of medical importance in Kenya, Transactions of the Royal Society

of Tropical Medicine and Hygiene, 59(5), 507-524.

Ortlepp, R.J., 1961,’N oorsig van Suid-Afrikaanse helminte veral met verwysing na die wat in

ons wildherkouers voorkom, Tydskrif vir Naturwetenskappe, 1(2), 203-212.

Pike, A.W. & Condy, J.B., 1966, Fasciola tragelaphi sp.nov. from the sitatunga, Tragelaphus
spekii Rothshild, with a note on the prepharyngeal pouch in the genus Fasciola L,

Parasitology, 56, 511-520.

Pletcher, J.M., Boomker, J., de Vos, V & Gardner, C.H., 1989, Lesions in the heart and lungs
of greater kudu (Tragelaphus strepsiceros) by Cordophilus sagittus (Nematoda: Filarioidea),
Journal of Zoology and Wildlife Medicine, 20(4), 465-470.

Prudhoe, S., 1957, Fascicule 48 Trematoda, in Mission de Witte, G.F. (ed.),Exploration du
Parc National de I'Upemba 1946-1949,Institut des Parcs Nationaux du Congo Belge,

Bruxelles.

Ralls, K., 1978, Tragelaphus eurycerus, Mammalian Species, 111(29), 1-4.

35



Romig, T., Ebi, D. & Wassermann, M., 2015, Taxonomy and molecular epidemiology of

Echinococcus granulosus sensu lato, Veterinary Parasitology, 213, 76-84.

Round, R.C., 1968, Check list of the helminth parasites of African mammals, Technical
Communications of the Commonwealth Bureaux of Helminthology no.38, Commonwealth

Agricultural Bureaux, Farnham Royal, , U.K. 252p.

Standley, C.J., Dobson, A.P. & Stothard, J.R., 2012, ‘Out of animals and back again:
Schistosomiasis as a zoonosis in Africa’, in M.B. Rokni (ed.), Schistosomiasis, pp. 209-230,

INTECH Publishers, Croatia.

Strong, R.P. & Shattuck, G.C., 1930, ‘XXI. Animal parasitic infections’, in Strong, R.P. (ed.),
The African Republic of Liberia and the Belgian Congo based on the observations made and
material collected during the Harvard African Expedition 1926-1927, pp. 412-461,
Contributions from the Department of Tropical Medicine and the Institute for Tropical

Biology and Medicine, no 5, volume 1, part Il, Harvard University Press.

Strong, R.P., 1937, Onchocerciasis in Central America and Africa, Transactions of the Royal

Society of Tropical Medicine and Hygiene, 30(5), 487-506.

Stuart, C. & Stuart, M., 2017, Stuart’s field guide to the larger mammals of Africa, Penguin

Random House, South Africa.

Stuart, C. & Stuart, M., 2011, Game animals of the world, African Sporting Gasette Inc.,

Rivonia.

Tendeiro, J. 1948, Subsidios para o conhecimento da fauna parasitoldgica da Guiné, Boletim
Cultural da Guiné-Portuguesa, 3, 638-738.

Tendeiro, J., 1951, Actualidade veterinaria da Guiné Portuguesa, Centro de Estudos da Guiné
Portugues, Bissau.

36



Thwaite, J.W., 1927, The genus Setaria, Annals of Tropical Medicine and Parasitology, 21(4),
427-466.

Turner, W.Y., 1925, The morphology of Filaria sagitta v. Linstow, 1907, from the heart of
Tragelaphus sylvaticus in Nyasaland, Journal of Helminthology, 3(1), 15-18.

Van den Berghe, L., 1934, Les schistosomiases humaines et animals au Katanga (Congo
Belge), Annales de la Société Belge de Médecine Tropicale, 14(3), 313-374.

Van den Berghe, L. & Vuylsteke, C., 1936, Quelques Setaria du Congo Belge avec la
description d’une espece nouvelle de potamochere, Revue de Zoologie et de
BotaniqueAfricaines, 28(4), 421-430.

Van Wyk, I. & Boomker, J., 2011, Parasites of South African wildlife. XIX. The prevalence of
helminths in some common antelopes, warthogs and a bushpig in the Limpopo province,
South Africa, Onderstepoort Journal of Veterinary Research, 78(1), Art #308,
http://dx.doi.org/10.4102/0jvr.v78i1.308.

Veglia, F., 1919, | vermi parassiti negli animali del Sud-Africa, Annali della Reale
Accademiad’Agricoltura di Torino, 62, 19-38.

Vincent, R., Hitchins, P.M., Bigalke, R.C. & Bass, A.J., 1968, Studies on a population of nyala,
Lammergeyer, 33, 1-89.

Von Linstow, O.F.B., 1901, Entozoa des zoologischen Museums der Kaiserlichen Akademie
der Wissenschaften zu St. Petersburg, Bulletin de I’Académie Impériale des Sciences, 15(3),
271-292.

Von Linstow, O.F.B., 1907, Nematoden aus dem Koéniglichen Zoologischen Museum in Berlin,
Mitteilungen aus dem Zoologischen Museum in Berlin, 3(3), 251-259.

37



Vuylsteke, C., 1956, Note sur quelques nematodes parasites avec description de neuf
espéces nouvelles, Revue de Zoologie et de Botanique Africaines,53(3/4), 441-447

Weidman, F.D., 1928, Animal parasites, in Fox, H. (ed.), Report of the Laboratory and
Museum of Comparative Pathology of the Zoological Society of Philadelphia, pp 46-54.

Woodland, W.N.F, 1928, On a new genus of avitellinine tapeworms from ruminants in East
Africa, Parasitology, 20(1), 56-65.

Yeh, L.S., 1959, A revision of the nematode genus Setaria Viborg, 1795, its host-parasite
relationship, speciation and evolution, Journal of Helminthology, 33(1), 1-98.

Young, E. & Basson, P.A., 1976,Cordophilosis and fatal gastro-intestinal verminosis in eland,
Journal of the South African Veterinary Association, 47(1),

Zieger, U, Boomker, J., Cauldwell, A.E. & Horak, 1.G., 1998, Helminths and bot fly larvae of
wild ungulates on a game ranch in Central Province, Zambia, Onderstepoort Journal of
Veterinary Research, 65, 137-141.

38



b

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

Research Ethics Committee

PEOUECT TITLE

Trengelaphinl) in Africa

PROJECT MUMBER

RESEARCHER (PRIMCIFAL INVESTIGATOR

STJDEMNT MUMBER (wiere applicakle) |

A Systemalic review on helminth infectlions of tragelophine

anielope [Femily: Bovidoe, Swb-Family:

Bowvinoe;

Trike:

RECO3Z-18

Maruchelle Cilliers

DISSERTAT OM THESIS SUBMITTED FCR | MSe

| SUPERV 50R

APPROVED

Dr E Valker Schwan

Dot 5 June 2018

CHAIRMAN: UP Besearch Ethics Committes

Skgnoture

39

A=



