
...-.,. . 1. epizoor. D i s .  Afr. (1966), 16, pp. 455-472. ;: ! a% ilbelminthisme des animaus domestiques et A SURVEY OF PARASITIC INFESTATION OF WILD HERBIVORES ,$=d& et ils n'ktaient pas tous disponibles pour E THE SERENGETI REGION NORTHERN TANZANLQ 
,&&&&:i:j~ parasites ddcrits ont Cte class& seIon Ia THE LAKE RUKWA REGION SOUTHERN TANZ- 
4. y&+comportent 74 lombricoi'des, un acantho 
&'&it+as et 24 especes de trdmatodes. Lcs anima 

bvins, des poulets, des chiens, des b e s ,  des c 
&~M'&mau+ sauvages, hBtes etaient le bufle, le c6 R. S A C H ~  and C. SACHS 

Ib'tlfJk%~iker, s',r .Lrw,..... I'Clan, I'tlkphant, la gazelle de Grant, 1 Facultjl of i/hterit~ary Science, Ur~iversitj, College, Nairobi . ! esporc-Cpic, .; le heron, l'hippopotarne, le milan 
1 :  k + k e  clotho, le python, le rat, le reedbuck, Ic l:%*m- 
pgg ,et le zkbrc. 

* '5 ..P'!" burden, although, in the case of man and his 

I!, :&t , . medicines have reduced this burden to rela- 

f ! + j j i . l  ' 30;;) low levels. The incentive that has led to man's attack on parasites has 

&:~fi# ; 
roductivity that results from reducing the level of 

-, ,-. . --.. - 

,.i. Id animals carry a natural and often heavy-judged in the terms normally 
. stock-burden of parasites without apparent ill-effects. I t  is 

he evidence of this apparent healthy CO-existence as indicative 
asites in wild animals, but rather that a favourable 
S parasite community has been established through 

ess. Since parasites must feed, at some expense to the host, 
efficiency of the infested host animal and ultimately its prod- 
come overtly pathogenic when their numbers greatly increase, 

nimal is stressed. 
11ra1 ecosystems, largely mcdiatcd tbruugh reducing 
urs some parasites in the host parasite relationship 

ency of th~parasite's mechanisms of infestation, as seen at its 
st estreme in the case of zoological gardens. This is to a certain degree relevant 

tuations, where National Parks and Game Reserves .may be- 
fined and contracted, and therefore parasites may play a 
lamics of wild animal popul;itions as agents of mortality. 

oncentration of animals, overstocking and lack of rotational grazing allow para- 
the host extremely rapidly. a fact well known in domestic 

of the parasites of mild animals are of the same genera, 
parasites which infect domestic stock. Parasites, includ- 

a as tvell as helminth parasites, affecting both wild 
e of a significant influence on the livestock industry of 

ising from this must not be under-estimated. On 
curring in the muscles or organs of wild animals would 
unfit for human consumption. Even if there is not a 

ion from some of those parasites living in the flesh of 
animals, the mere aesthetic considerations are likely to present problems in 
arketing of wild animal meat. 

asites from widely separated areas (Urquhart, Hay, 
pp, 1961; Condy, 1963; Dinnik, bl'allrer, Barnett 

Dalchow, 1967; Dinnik and Sachs, 1968) suggests 
nce and degree of parasitic infestation in wild host 
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species from different areas. These different chari~cteristics of an area in r 
of its parasite community are of considerable importance in a land-use context 
from the point of view of the ecology of the area. I t  would tberefore be of 
value to build up a picture of the geographical range, host specifity, clinical 
toms, infestation levels and general effects on productivity attributable 
various parasite species of East African game animals. ' 

MATERIAL AND METI-IODS 
During research work from 1964 to 1967 into game utilisatio 

region in northern Tanzania and the Lake R u h a  region in southern T 
wide range of species have been shot in the course of studies of the sui 
wild animals as sources of protein for human consumption. (Sachs 
1967; Reinwald and Heminway, 1967). The animals were shot in 
conditions allowed, and blood \\.as collected immediately after death 
quent testing of the serum ior antibodies, mainly rinderpest '(Taylor and 
1968) and brucellosis (Sachs and Staak, 1966; Sachs, ~ t a &  and Groococ 
Blood smears were made for the esarnination for blood parasites (Baker 
Laufer, 1967), cctoparasites were collected, and the general condition, 
of the animal noted. The weights and measurements of each animal were o 
(Sachs, 1967), and the meat production potential assessed by dissecting the 
carcase into its components-lean meat, fat, bones and other offals (Le 
and Smith, 1967). During this thorough examination, diseased o 

.. 
tissues and organs were collected for microscopic and histological examin 
It was further attempted to locate and count as many of the parasites visible 
naked eye as possible, and, when time permitted, the intestinal worm 
surveyed. Such detailed autopsy u7as necessary in the first instance 
levels of " normaliry " for the appearance of the carcase tissues and organs 
further meat inspection work and for the infestation levels of parasites. 

The results presented in the first part of this paper are conii 
finding of parasites visible to the naked eye or whose presence can be d 
charaaeristic lesions observed during a routine inspection. They inch 
tion on the incidence and infestation levels of parasites of wild herbivor 
examined in two different areas, infcrenccs about the relationship betwecn 
parasite, and relevance of some parasites to meat hygiene and productiv 
is a summary of the results which will be discussed in some detail. 

The species of the wild herbivores for which data are presented in 
or which are mentioned elsewhere in this paper, include giraffe-Girafla 
pardalis, buffalo-Syncerus caffer, zebra-Equur burcltelli, warthog-Pf~ac 
ae th iopk ,  eland-Taurotragus oryx, waterbuck-Kobus defassa, wilde 
Connochaetes taurinus, hartebeest-Alcelaplrus buselaplrur cokei, topi .,1111611 3,111J.3UU03 

komgum, impala-Aepyceros nrelampus. Grant's gazelle-Gmella gran 
gazelle--Gazella ihomsoni, dik-dik-Rhynchotragur kirki, roan antelope 
tragus equinus, puku-Kobur vardoni, reedbuck-Redunca redunca, Ugan 
Kobus kob, kudu-Strepsiceros strepsiceros, bushbuck-Trage 
rhinoceros-Diceros bicornk, and elephant-Loxodonta afiicaruz. 

External Parasites 
Ticks 

Buffalo, eland and giraffe were often found to carry heavy infestations of 
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All other species were usually lightly (less than 10 ticks per animal) i d s t  tic mange may cause considerable loss of condition and emaciation of the 
Warthogs were notable in carrying soft ticks, Argasi(lar, :IS well as the more c. . 'ricks, mites, skin-nematodes and fly maggots, however, cart damage the 
mon hard ticks, Ixodidac. In  a preliminary survey on ticks collected from v as to make it commercially useless. 
wild animals of the Serengeti, four species of Rhipicephalus, three Hyalomma- and 
four Amblyomma-species were identified. In ternal  Parasites 

During our suwcy we classed the internal parasites conveniently into four 
L i c e  amely ( I )  parasites observed in the head cavities and respiratory tract, (2) 

Lice were found in very small numbers on most Serengeti herbivores, but now rval stages of tapeworms and other parasites occurring in musculature and 
were recorded in the Rukwa population. -4 heavy infestation of lice seems to ocmL e tissue. (3) parasites found in the abdominal cavity, organs and blood 
in sick animals. Brooks (1961) recorded Da??ralit~ia parkeri, Linogttailtus lmk and , and (4) the parasites of the intestinal tract. 
Littog?tatkus sp. rtear fihinlis from Thomson's gazellc in the Sereligeti. The he finding of parasites of groups I ,  2 and 3, i.e. parasites macroscopically 
occurring on the various other g:imc species of the Scrcngeti collected by u easily detect:tble due to chara~~erist ic lesions caused by them, was corn- 
not yet been identified. m Table I. Group 2 must be considered of some importance in regard to 

ne, because judgment of a carcase as to its fitness for human food may 
Fleas such findings, or the degree of infestation. Group 4 will be dealt with 

The  only non-carnivorous animal oil which Reas were observed was the in the second part of this paper. The  conical stomach flukes were 

hog. in Table I, as these parasites are so easily visible and can, contrary to the 
asites of the intestinal tract, be recorded during routine examination of an 

Hippoboscid flies 

The  true parasitic hippoboscid flies, those with rudimentary wings res 
sllccp Iceds of ciomcstic stock, werc seen infrequently on Gr;~nt's gaxcllc and Thorn- Parasites in H e a d  Cavities a n d  Respiratory Tract  

son's gazelle in the Serengeti, and were recorded by Brooks (1961) ; 
sepiaceus. iyinged forms of ~ i p p o ~ o s c j d  flies \\,ere seen zebra, \,,ildeb beest and uildebeest were found to be often and heavily parasitised 

a variety of U-ild carnivores. , i.e. maggots of flies of the family Oestridae, occurring in the nasal 
al sinuses of the head. Similar maggots. but somewhat 

Sarcoptic mange ere occasionally found in the trachea and brur~chi. V e q  s111a1l 
larvae were recorded from the brain-case of wildebeest, which was often 

Thomson's gazelle in the Serengeti were found infested. often heavily, wid 
mites of the genus Sarcop~cs. Schiemann (1968) recently observed an infestation of the Serengeti game animals were identified by Zumpt 
in Grant's gazelle, but no other species surveyed thus far showed any incidence of ded Ocstrtrs aurcoargcniatus from topi and wildebeest. Ocstrtrs 
sarcoptic mange. i, wildebeest and hartebeest, h-irkiocstrus nti?rt~trrs from topi, and 

from wildebeest and hartebeest. Giraffe was infested with 
Nematodes  in skin . and zebra were parasitised by Rlrinoestrus usbekisianinrs. The 

Giraffe in the Serengeti area were not infrequently infested ~vitli skin in-case of wildebeest were identified as the first instar larvae of 
not unlike mange, on the carpal joints, frontal parts of the shoulder and ar 
hooves. Sweatman (1964) studied our material and could not find a ckistatricus was originally described from thc horse, but the 
However, small nematodes which could conceivably be associated wit red from antelopes have not yet been found in domestic stock. 
lesions were observed. ai sheep and goats surveyed in the Serengeti area were infested with the common 

ep nasal fly, Oestrus ovis, which \\,as not recorded in the game material although 
Warbles  ildlife and domestic animals occurs in the area. 

Fly maggots resembling ox-warbles were not observed in the Serengeti a 
Reedbuck were often heavily infested in the Lake Rukwa area while ro amidae i n  nasal  cavities 
and puku were occasionally infested. Specimens examined by Zumpt conspicuous because the male and female worms are attached 
of the genus Strobiloestrus. Unfortunately, the parasites could not anent copulation thus forming a characteristic 1'-shape, were 
identified from the larvae collected. Therefore, hatching of the maggot recovered from the Serengeti waterbuck, and the puku in the Rukwa 
attempted, as the esamination of the adult fly is essential for identifica elong to the family Syngamidac, of which f;lmily the gape- 
uvarbles. ea, is a common parasite of fowl. Atembers of this family 

Ectoparasites usually do not create problems in meat hygiene, are grouped in the genus Ilfamntomot~ogamtrs. During our 
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further investigations into the occurrence of this parasite in East Afri one infested. However, in further cysticer- 
animals, we found it in the nas:~l passage and pl~nrynx of the Uganda kob an hornson's gazellcs out of ;l total of some go 
in Uganda and Bindernagcl (1968) recordctl Illammomorrognnrus io.rodontis In ysticerci. This very l o \ ~  infection-rate of the 
trachea of elephant in Uganda. with more than 70% of the Grant's gazelles infected 

is an extremely fascinating biological point, since both 
Lungworms  us, with similar food habits, living in close relationship 

The  common lungworn1 occurring in thc trachea and bronchi of its hoet, 
Dici~~ocaubs  civ$arus, was recorded from topi, ~vildebeest and hartebeest, \vilile med that the adult tapeworms mainly involved in the 
Dictyocaulr~s ortzjieldi was collected from zebra in the Serengeti. lar cysticercosis of antelopes in the Serengeti were Tacnia jyaenae of the 

Walnut-size nodules in the lung tissuc of most topi and hartebeest in & cuta) and Taenia gonyamai of the lion (Panthers leo) 
Serengeti and less frequently in wildebeest, \\,ere found to contaln a rather Inrg< 
10-30 cm. long blackish nematode, Protostro~r~yltrs africatrtts, belonging to the hooked cysts were recovered from thc rnusculaturc of cattle in the hlasai- 
family Protostrotr~vlidae. The finding of this parasite in only one impala and one elson, Pester and Iiickman, 196j). the possibility remains that also domestic 
Thomson's gazelle out of a great number of these species examined are considered may bc infected by tapeworn~s occurring in wild predators. On the other 
indicative for facultative par;~sitism. , lnwal stages of the human tapeworm Taetria sagina~a, which have no hooks, 

Small protostrongylid r~ematodes, barely visible to the naked eye b recorded from various game species, including wildebeest (Nelson et al., 
detected due to the characteristic lesions caused b\. them mainly on the poste hich findine indicate that the problem of muscular cysticercosis in wild 
lnargin of the lung lobes, were frequently found in topi. hartebeest, wildeb S must not be under-cstimated. 
impala, Grant's g'uelle and Thomson's gazelle of the Serengeu. Both 1 
small protostrongylid lun~\vorms were not seen in the Rukwa area. 

A detailed study of parasitic pneumoniii in the Serengeti antelopes Thls term was used by us for those cystic stages of tapeworms found in both 
published by Dinnik and Sachs (1968), who recorded the minute lung nemat acic cavity attached to the serosal surfaces of the digestive 
Protostrotrpfr~s pazellae in Thomson's gazelle and Grant S gazelle, Protostro ediastinum and the serous membranes of heartsac and 
eioslrai in topi ~rildebeest and hartebeest, P~zeunrostrongylu cornigprrrs in to ing bladder-cysrs of \arious sizes. but \\.hich are of no 
hartebeest, and Pt~eutnostro?r~~~bcs ca1caratu.c in all five antelope species jus hygiene considerations. 
tioned as the most common and least host-specific lung nematode occurring in the .as found infrequently in the thorax but was often en- 
Serengeti. 1 cavity, especially of Thomson's and Grant's gazelle. 

Whereas both Dictyocaulus aiviparzu and D. nrr;fieldi arc known to occur in rved in the Rukua area. Preliminary studies on the 
cattle and horses respectively, the lung nematodes of the family Protostrotlgylidue collected from the abdominal and pleural cavity of 
recorded in this survey have thus far been only rccosered from antelope. es in the Serengeti indicate that these larval tapeworm 

p g e s  are not Cysticnncr tenuicol1i.r as erroneously suspected by various inve~t i~aton.  

Larval stages of Tapeworms a n d  other  Parasites in trasacral cysticercosis 
Muscula ture  and Connective Tissue 

Wildebeest occasionally, topi and hartebeest frequently had cysts in the lumen 
Muscular  cysticercosis f the sacrum bone. These cystic tapeworm stages resemble 

Cysticerci in the musculature of food animals have considerable importana icerci in size, but the location inside the sacrurn bone of their host's 
in the aspect of meat hygiene, since cysts capable of giving rise to human tapeworm this finding a rather unusual one. I t  \vould be reasonable to suspect 
infestation cannot be differentiated macroscopically from those which do not haw aena is the host of the adult tapeworm of this larval stage, since the 
human beings as definite hosts. From an aesthetic point of view, meat inspeaon Id be the most likely cnrnivorc to and devour the sacrum vertebra 
would regard an arlirnal carcase carrying nurncrous larval tapeworm cysts as u~lfrt ting the life-cycle of these sacrum cysts. 
for food (as would most consumers), even if the larval tapeworms in the flesh 
known to be harmless. 

IYildebeest, hartebeest. topi, Grant's gazelle and dik-dik in the Serengeti, The larval stages of the Echinococcus tape\srorm of carnivorous animals, 
the Rukwa reedbuck, were frequently heavily infested with muscular c~sticer re occasional[y encountered in the lung tissue of \vildebeest in the 
Buffalo, eland, n-aterbuck and impala in the Sercngeti, and roan antelope, topi and ku in the Rukwa area. They were likewise observed in the liver 
p d u  in the Rukwa area carricd occasionally and less numerous cysticerci in the; rthog, in the latter rather frequently. The  finding of larval 
~nusculature. Thornson's gazelle seemed to be exceptionally " clean ". ts in wild herbivorous animals indicates that adult tapeworms may 
(1966) supported the hypothesis that Thomson's gazelle have a certain m'"n c wild predators. While working with ~s i ld  carnivores one should 
resistance against infection with muscular cysticercosis, after he had esamincd are of the seriousness of human Echinococcus-infection. 



Sparganosis infested. I n  giraffe, impala and dik-dik the parasites were recorded in only 
Some wild animals of the Serengeti sho\vcd occ;isional infestation o 

nective tissue in the vicinity of the tendons of the hock-joint with larval stages amined the material from the Serengeti and Lake Rukwa, 
tapeworm of the family Dipl~~lloboiriidae. The  nlliitish, long, tape-lik es n high degree of host-specifity, and recorded Setaria 
known as spartana, may also occur in the muculature. They were freque~ , S .  borrletrgeri and S .  graberi from reedbuck, S .  poultotti 
in. t l~e flesh of the neck and head, especially the n~uscles near the root o f t  topi, hartebeest and \\~ildebcest, S .  Irornbjv' from roan antelope, S. ajricana 
of warthog. 'I'here is no record of spargana in Rukwa. buffalo, S .  sacksi from giraffe and Gnzellofilaria Iatrgan- 

Preliminary investigations into the nature of spargana by Dinnik (196s) ha from Thomson's and Grant's gazelle. 
revealed that most probably tape~vorms of the genus Spiro?neira. which n 

cal  s tomach  fluke frequently in hyena and lion, are the adult stages of the spargana recov 
u~ild herbivores. These conspicuously pcar-shaped parasites were found mainly in the rumen, 

the digestive tract, of almost all antelopes and buffalo in 

Filaria i n  subcutis  \\*a area. Dinnili (1968) identified the collected speci- 
us;. Parott~phisto~~~t~~tr  a~kr~nrrrm, P(~m?npi~istomu~rl 

Small whitish nematodes of the famil! Filariidnr were infrequently encoun tyloplrorotr cotyloplroruni, Steplranopliaryns secundlrs 
usually immediately after skinning, superficially in the subcutaneous conn Iost frequently Calicophoron raja and Paratnphisto- 
tissue of both herbivorous and carnivorous Serengeti animals, but itrere not , and were found to show no specifity to~vards their 
in the R u k ~  area. Our m~terial  was examined L)!. Shoho (1967) \\.\.h0 ~ C S  ,411 these stomach fluke species, ehcept S ~ p p h a t ~ o p l r a r ~ ~ ~ ~ s  s~cundru, occur in 
a nev' species r ec~ \~e red  from the Screngeti giraffe, AeirdoJilariogiraffar. 'Th ic stock (Dlnnil; Iq6S), and \qtt.rc also rccovcred from cattic in the area 
filariforrn nematodes found in the subcutaneous tissue of various antelo to the seienFeti xational park. 
awaiting identification. 

N e m a t o d e  nodules i n  muscula ture  Buffalo, eland. ~vildebces: and topi in the Screngeti area were found to infre- 
Infrequently nodules resembling muscle-cys~iccrci in shape and si ur a small number of liver flukes in the common bile duct or the gall 

collected iron1 buffalo in the Scrrngcti. The nodules contained small b were identified by Dinnik (1968a) as Fasciola gigantica. The 
nematodes which have yet to be identified. m the Rukwa area to date. 

Sarcocpstis-infestation ver tapeworms 

.4 heavy infestation with " hIiescher's tubes " containing the small spores of Eland. waterbuck and inipala of the Serengeti were almost invariably found to 
the genus Sarcor~fsli.~ 1 ~ 3 s  frequently encountered in buffalo. Thomson's gazelle, tapeworms of the genus Stilesia. which ~arasites 
\vaterbuck and warthog of the S e r e n p i .  Shape and size of the whitish sa ecific for these three wild herbivore species. 
in thc flesh vary considcrnbly in the various wild animal species. In thc 
son's gazelle, there were usually small cysts measuring 0.5 X 0.2 cm. with tapered 
ends. In waterbuck the cysts may have a similar spindle-shape form but measure The livers of impala \Yere usui~lly found to be infested with small, ~~~~~~nish 
about 2.0-3.0 cm. long and 0.2-0.4 cm. wide. lIrhereas the buffalo had very large a.  'The bile ducts were dilated and pus-filled 

sarcocysts of about j .o  cm. long and 2 . 0  cm. wide (and even larger), mainly found numerous parasites were observed. Afonotondella ,oirqffae 

in the oesophagus, \,.ildebeest and topi infested U,jth small. barely bile ducts and the drrclrrs cidedochlfi of Sercngeti giraffe. Zebra 

cysts of about 4.0 cnl. long and o. I cm. ,\.ide, and in infestation of the liver tissue with nodules of about 3 .0  cm. 

carnivorous animals the sarcocysts were only detected during n~icroscopic cxamina- g a large nematode believed to be a larval stage of Strongylw sp. 

tion of muscle specimens. 'I'hc marked differences in shapc and size suggest that ukwa area scemcd to bc even more heavily infested with thcse 
the \.arious game animals harbour different species of Sarcosystis. han those in the Serengeti. 

3Iost antelopes, warthog and buffalo of the Serengeti showed an infestation with Parasites in Abdominal Cavity, Organs a n d  Blood Vessels 
whitish, tongue-shaped larvae of 0-4-0.7 cm. long belorlging to the family 

Setar ia  tomidae. The parasites \\-ere found in antelopes mainly under the capsule of 
Akrmst all i ~ i l d  herbivores in both the Serengeti and the Lake Rukwa area were ~ver  and kidney curled up in the tissue, but also in the lymph nodes of the lungs, 

round to harbour large white nematodes of the family Filariidae living free in the s in bufl:rlo the intestinal lymph nodes seemed to be favoured. The hrvae 
abdominal cavity, with an apparent preference to the pelvic cavity in ~homson's C also fou%tl free in the abdominal cavity after having left their location in the 
and Grant's gazelles. \17aterbuck, buflhlo. zebra and reedbuck n.ere usllal1y ous organs :rnd lea\-ing characteristic cavern-like lesions in liver and kidneys. 
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They were observed in the v e ~  poriae of the liver and in the heart v bcr of worm eggs being passed out on t o  the ground with the host's faeces is of 
indicating that they occur free in the blood stream. T h e  p;irasites were not iderable in~portance, as well for a wild herbivore popul;~tion as for a herd of 
yet in game animals of thc Rukwa area. =tic animals in a limited area, as these eggs hatch and the infective larvae wait 

Comparative morphological studies of the small larval stages an opportunity to infect a suitable herbivore host. The  continued use of a 
vores and the adult pentastomids occurring in the nasal cavities of car ricted and small range by high densities of herbivores, wild or domestic, must 
animals led to the recording of a new species, Lillyrtntrrla multiantr~rlat~, in t in high infestation levels of intestinal worms, and the higher 
spotted hyena (von Haflner, Sachs and Racli, 1967). Tvonn egg output the higher the hazard of rc-infestation. 

Ari attempt was made to examine the worm eggs in the faeces of a variety of 
Schistosomes bivorous wild animals of the Serengeti National Park by counting the worm eggs 

None of about 3 j o  Serengeti and Ruk~+a  game animals of various spc iluted faecal sample and assessing the output of " eggs per gramme faeces ". 
examined for this parasite by carefi~lly checking the mesenteric blood vessels resulting figure will supply an index of the lcvel of infestation, but sample 

found infcstcd with schistosomes. bYcl~istosot~lln bovis, howcvcr, was found to be inncc ;ind the viirinnce inherent in the egg protl~lction of fcmalc worms par:~sitis- 

common in cattle and sheep in thc vicinity of the Serengeti Nationd Park, and' the intestinal tract are likcly to 11c of a high order, so it would be unwise to 

schistosomes of other species are known to occur in situtunga, \vildebeest, lvatw- . nsider the result of the counts as having more than indicative value. 

buck, reedbuck and other antelopes in Zambia (Dinnik and Dinnik, 1 9 6 ~ ) .  W'c performed the counting of worm eggs as outlined in the Laboratory Manual 
Nelminthology Section, Ondcrstepoort Vcterinary Research Laboratory, and 

ethod used is given beloll : 

llection of droppings 
Other parasites known to occur in wild herbivorn in East -4frica but not 

found during our survey. were Elaeplrora and Tlrelazia, whose occurrence in buffalo \1711d animals were observed with binoculars in the natural environment. The 

in Uganda was recorded by Dinnik et al. (1963), Gorrgylonenla re collected immediately after defaccation, recording the 
buffalo, 1r.hic11 Binderrlngcl (1968) observed in Uganda and Cor m a t e  age, sex and general condition of the defaecating animal. 'The faecal 

saw in the hcart-muscle of a kudu shot in central Tanzania, a e, about ro to 20 grammes, was put into a numbered paper cup and returned 

observed by Bindernagcl (1968) in the bushbuck in Uganda. field laboratory. Some samples were collected from shot animals from which 
count \\,as also performed in order to correlate egg counts 

rm counts, as ~vell as the \+arm species involved. These results, which have 
Parasites of the  Intestinal T rac t  own clearly that in most cascs thc \vorm-egg output was iri a direct proportio~i to 

The bulk of the internal parasites occurring in an animal is found in its her of worms present, will be the subject of another paper. 
tive tract, in the case of ruminants especially in the abomasum, small and large 
intestines. Some of the larger helminths are easily visible after the stoma t ion of the faecal  emulsion 
intestines are cut open, :is, for example, conical stomach flukes, tapervorms, hook- one animal were ground together in a mortar to effect 
worms ar~d sorrlc larger nematodes in the colon. Most of the intestinal pa gramlnes (for buffalo four grammes) of faeces were ~vcighed 
houever, arc small and barely visible to the naked eye. Therefore the p 
infestation of the intestinal tract cannot be assessed by a routine inspection whi lo 56 m].) of a 40%-50% sugar solution was added, and 
\vould be sufficient to detect those parasites mentioned in the previ e bottle was vigorously shaken for two to three minutes to prepare a faecal emul- 
The  degree of infestation of the intestinal tract would normally be ascertain or two drops of amyl alcohol were added to the mixture to break exces- 
" total worm count " with subsequent identification of the helminths i formation of air bubbles. 
This procedure requires n great deal of time, special equipment, skilled personnt 
and plenty of water at onc's disposal, an unlikely condition when working with g.lme, minat ion a n d  calculation of n u m b e r  of w o r m  eggs 
animals in the field. A fixed volume of the faecal emulsion \\,as transferred to three Mchlaster slides 

e-mouthed pipette. The slides were allowed to stand for two minutes 
W o r m  egg count h tirnc the thin-shelled, light worm eggs rise to the surface and are then 

An asscssment of the intestinal worm burden of a 1 nted under the microscope. The number of worm eggs per gramme (e.p.g.) 
the examination of faecal samples for the presence of w then obtained by multiplying the number of eggs actually counted by the known 
output of an animal is frequently in direct proportion to the or. i.e. X zoo : 6, except in buffalo where the total number of eggs is 
of the gastro-intestinal parasites present. Many techniques have been 
an accurate count of the worm cggs excreted with the faeces. Although r ifferentiate the various worm eggs, which would have been 
with certain restrictions, the various worm egg counting methods have the m o d e  species, was made. The  e.p.g. therefore indicates the 
advantage that it is not necessary to kill the animal for such survey. Assessin nlber o& those eggs excreted with the faeces whose specific weight was lighter 
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