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BLOOD PARASITES OF ETHIOPIAN BIRDS

1. GENERAL SURVEY*

R. W. ASHFORD,LtI Wellcome Parasitology Unit No. 2, Institute of Pathobiology,

Haile Sellasie I University, Addis Ababa, Ethiopia

1. 1. PALMER,E�J U.S. Naval Research Unit No. 5, APO New York 09319, USA

J. S. ASH, Department of Vertebrate Zoology, Smithsonian Institution,

U.S. Naval Medical Research Unit No. 5, APO New York 09319

R. S. BRAY,E�1 Wellcome Parasitology Unit No. 2

Abstract: Five thousand and forty-six smears from 352 species of birds in Ethiopia
were examined for blood parasites in an attempt to provide base-line data, to indicate
fruitful areas for further study, on avian hematozoa. The prevalence of infection and
the parasites found, with particular reference to P!asmodium, are discussed. At least
22 parasite species were recognized.

INTRODUCTION

The blood parasites of African birds
are known largely from isolated records,
most often from game species. Published
surveys rarely include large numbers of
individuals and species or negative re-
sults. Two recent papers,’3-” indicate the
need for more comprehensive surveys to
provide baseline data with which limited
studies may be compared. The present
work attempts to provide these baseline
data for the avian hematozoa of Ethio-
pian birds, the survey having been under-
taken primarily to indicate fruitful areas
for further study. Further detailed work
is necessary to provide data on vectors,
transmission cycles and other avian hosts.
In Egypt,” blood smears from 63 species,
mostly Palearctic, were examined, but
only seven of these are represented in the
present work. A large amount of new

data, together with a summary of pre-
vious data, has been presented on West
African avian hematozoa.’ There is fur-
ther information in the literature on the
blood parasites of some birds in Kenya,’
and Ethiopia,2-”5 and on the malaria
parasites of African birds.’

MATERIALS AND METHODS

The majority of the birds were cap-
tured in mist-nets in the five major low-
land areas of Ethiopia marked on the
map (Figure 1). The remainder were
caught in Addis Ababa and other scat-
tered highland localities. A maximum of
10 specimens from each species was
sought from each area although larger
numbers were taken occasionally. The
survey was conducted from December,
1969 to April, 1972.

* The opinions and assertions contained herein are the private ones of the authors and are not
to be construed as official or reflecting the view of the Navy Department or the Naval Service
at large. The research was supported in part by the Bureau of Medicine and Surgery work unit
Nos. MF 12.524.009.BB6I, MF 5I.524.009.3016B and MR 04l.09.Ol-OOI4D6HJ, and Office of
Navat Research Task Order No. N00014-57-A-0399-0009.

rn Present address: Department of Parasitology, Liverpool School of Tropical Medicine, Pembroke
Place, Liverpool L3 5QA, U.K.
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FIGURE 1. Map of Ethiopia showing areas from which blood smears were collected.

Birds were bled by clipping a claw, or
by cardiac or jugular puncture. In the
latter case a drop of blood was deposited
for immediate smearing before the rest
was collected in connection with arbo-
virus studies. Bloodfilms were fixed with
methanol and returned to the laboratory
for processing. They were later stained
with Giemsa or a combination of

Wright’s and Giemsa. Most birds were
ringed following bleeding, and recapture

data show that there was good survival
following both cardiac and jugular punc-
ture as noted elsewhere.’

The checklist” nomenclature and se-
quence are followed in the text and
tables.

Most of the collecting and host identi-
fication was undertaken by J. S. A. Para-
site determinations were made by the
other authors, often following screening
of the slides by NAMRU technicians.
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RESULTS

A total of 5046 smears from 352 �

cies of birds were examined; this repre-
sents 43 % of the species recorded from
Ethiopia. The capture techniques resulted
in a preponderance of passerines and near
passerine orders. Altogether 1171 speci-

mens from 223 species had blood para-
sites, and 75 of the 85 species represented
by 20 or more samples were posiitve.
Parasitized bird species and their parasites
identified to genus, are shown in Table 1.
Plasmodium species are tabulated with

their hosts in Table 2.

TABLE 1. Blood Infections of Ethiopian Birds

Name’ H P Lz Lt T M N (%) Total

PELECANIFORMES

Anhingidae

Anhinga rufa 1 1 (17) 7

CICONIIFORMES

Ardeidae

Ixobrychusminutus 3 1 1 4 (44) 9

Ardeola ral!oides 4 1 4 (22) 18

Butorides striatus 3 3 (60) 5

Totals: 7 1 4 1 11 (34) 32

Threskiornithidae

Bostrychiia hagedash 1 1 (100) 1

ANSERIFORMES

Anatidae

Dendrocygnaviduata 6 6 (30) 20

Alopochen aegyptiaca 1 1 (6) 17

Totals: 1 6 7 (19) 37

FALCONIFORMES

Accipiteridae

Elanuscaeruleus 1 1 (50) 2

Milvusmigrans 3 3 (25) 12

Necrosyrtes monachus 1 1 (50) 2

Melierax metabates 1 1 (100) 1

Melieraxgabar 1 1 (50) 2

Accipiter minul!us 1 1 (33) 3

Accipiter tachiro 1 2 2 (67) 3

Accipiterbadius 1 1 (100) 1

Aquillarapax 1 1 (50) 2

Totals 6 6 1 12 (43) 28
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TABLE 1 (Continued)

Name’ H P Lz Lt T M N (%) Total

GALLIFORMES

Phasianidae

Francolinus sephaena

Francolinus clappertoni

Francolinus squamatus

2 6

6

1

6

6

1

(60)

(55)

(50)

10

11

2

Totals: 2 13 13 (57) 23

Numidae

Numida meleagris 1 1 2 3 (50) 6

GRUIFORMES

Rallidae

Porphyrio alleni 2 2 (67) 3

CHARADRIIFORMES

Jacanidae

Actophilornis africana 2 1 2 4 (22) 18

Scolopacidae

Tringa glareo!a

Tringahypo!eucos

Gallinago gallinago

1

1 1

1

1

1

1

(4)

(4)

(7)

26

25

14

Totals: 2 1 1 3 (5) 65

COLUMBIFORMES

Columbidae

Co!umba guinea

Streptopelia turtur

Streptopelia semitorquata

Streptopelia decipiens

Streptopelia vinacea

Streptopelia capicola

Streptopelia senega!ensis

Oenacapensis

Turtur tympanistria

Turturafer

Turtur cha!cospi!os

Turtur abyssinicus

Aplope!ia!arvata

Treron australis

1

2

8

21

2

1

5

5

7

6

2

2

2

1

1

2

2

1

1

1

1

2

1

3

1

1

4

1

1

2

9

22

2

1

6

8

7

7

3

3

4

1

(100)

(40)

(39)

(43)

(100)

(10)

(27)

(21)

(32)

(16)

(38)

(100)

(22)

(33)

1

5

23

51

2

10

22

38

22

44

8

3

18

3

Totals: 65 1 10 5 6 76 (30) 250
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TABLE 1 (Continued)

Name’ H P Lz Lt T M N (%) Total

CUCULIFORMES

Cuculidae

Clamator jacobinus 2 1 2 (100) 2

Chrysococcyx caprius 1 1 (8) 13

Centropus monachus 1 1 (33) 3
Centropus superciliosus 4 1 5 (26) 19

Totals: 6 3 1 9 (24) 37

STRIGIFORMES

Tytonidae

Tytoalba 2 2 (100) 2

Strigidae

Otusscops 2 2 3 (75) 4

Otusleucotis 1 1 1 (100) 1

Asio flammeus 1 1 (100) 1

Totals: 3 3 1 5 (83) 6

CAPRIMULGIFORMES

Caprimulgidae

Caprimu!gus clarus 1 1 (4) 28

CORACIIFORMES

Alcedinidae

Ceryle rudis 4 4 (14) 28

Alcedo cristata 2 1 2 (4) 50

Ceyx picta 1 1 (1) 68

Halcyon senegalensis 2 2 (5) 37

Halcyon chelicuti 3 3 (30) 10

Halcyon leucocephala 1 1 2 (6) 34

Totals: 10 1 4 14 (6) 227

Meropidae

Meropsapiaster 1 1 (100) 1

it’! erops nubicus 6 2 7 (30) 23

Merops albicollis 7 3 2 8 (67) 12

Merops lafresnayii 1 3 4 (21) 19

Totals: 13 3 1 8 20 (36) 55
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TABLE 1 (Continued)

Name’ H P Lz Lt T M N (%) Total

Coraciidae

Coracias abyssinica 4 1 4 (100) 4

Eurystomus glaucurus 1 1 (100) 1

Totals: 5 1 5 (100) 5

Upupidae

Upupa epops 1 1 1 (4) 28

Bucerotidae

Tockus erythrorhyncbius 1 1 (50) 2

Tockus alboterminatus 1 1 1 (100) 1

Totals: 1 1 1 2 (67) 3

PICIFORMES

Capitonidae

Lybiusbidentatus 1 1 (20) 5

Lybiusguifsobalito 3 3 (10) 29

Lybius undatus 1 1 (20) 5

Lybiusleucomelas 1 2 1 3 (23) 13

Totals: 6 2 1 8 (15) 52

Indicatoridae

Indicator variegatus 1 1 (17) 6

Indicator indicator 2 1 3 (21) 14

indicator minor 1 1 (6) 17

Totals: 3 2 5 (14) 37

Picidae

lynx torquilla 1 1 2 (14) 14

Campetheranubica 4 1 5 (23) 22

Mesopicos goertae 1 1 (11) 9

Thripias namaguus 1 1 (10) 10

Totals: 6 3 9 (16) 55

PASSERIFORMES

Alaudidae

Eremopterix leucotis 1 1 (9) 11
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TABLE 1 (Continued)

Name’ H P Lz Lt T M N (%) Total

Hirundinidae

Ripariariparia 1 1 1 3 (15) 20

Ripariapa!udico!a 1 1 7 3 11 (16) 70

Hirundosmithii 1 1 (2) 45

Hirundo aethiopica 1 1 (17) 6

Hirundo senegalensis 2 2 (100) 2

Hirundoabyssinica 1 1 (7) 15

Totals: 4 2 9 5 19 (12) 158

Motacillidae

Motacilla flava 13 5 1 17 (40) 43

Motacii!!a alba 1 1 (17) 6

Anthus similis 3 3 (23) 13

Anthustrivialis 1 1 (6) 16

Anthuscervinus 1 2 3 (23) 13

Totals: 14 8 3 1 1 25 (27) 91

Pycnonotidae

Pycnonotusbarbatus 17 11 19 4 10 40 (51) 78

Chzlorocichla flavicollis 1 1 2 (29) 7

Phyllastreplius strepitans 3 3 (21) 14

Totals: 20 11 20 5 10 45 (45) 99

Laniidae

Prionopsplumata 1 1 1 2 (100) 2

Nilausafer 1 1 (17) 6

Dryoscopusgambensis 3 2 1 4 7 (47) 15

Tchagra minuta 1 3 1 1 2 5 (100) 5

Tchagra senegala 2 3 3 5 (23) 22

Laniarius aethiopicus 6 6 1 2 12 (45) 22

Laniarius erythrogaster 2 1 2 (100) 2

Laniariusfunebris 1 2 3 6 (43) 14

Malaconotus sulfureopectus 3 1 4 (29) 14

Lanius collurio 3 3 (17) 18

Laniusnubicus 1 1 (25) 4

Totals: 18 18 12 2 12 48 (39) 124
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TABLE 1 (Continued)

Name’ H P Lz Lt T M N (%) Total

Muscicapidae

Saxicola rubetra 1 1 (20) 5

Cercome!a familiaris 1 1 (10) 10

Myrmecocichla semirufa 1 2 2 (67) 3

Montico!a rufocinerea 1 1 (25) 4

Phoenicurusphoenicurus 4 4 (17) 24

Cossypha semirufa 4 4 1 1 8 (29) 28

Cossypha heuglini 1 1 (7) 14

Luscinia megarhynchos 3 1 4 (21) 19

Luscinia luscinia 9 9 (60) 15

Turdus pelios 19 18 5 18 38 (43) 89

Turdoides leucopygius 6 1 3 1 7 (88) 8

Turdoidesrubiginosus 11 1 4 15 (52) 29

Locustella luscinioides 1 1 (8) 12

A crocepha!us schoenobaenus 1 1 1 (5) 20

Acrocephalus scirpaceus 10 10 (26) 39

Acrocephalus arundinaceus 3 1 4 (17) 24

Acrocephalus baeticatus 4 4 (67) 6

Acrocepha!us gracilirostris 9 1 1 1 10 (83) 12

Chioropeta natalensis 3 3 (43) 7

Sphenoeacus mentalis 2 1 2 (40) 5

Hippolais pallida 17 2 18 (78) 23

Sylvia nisoria 8 2 8 (47) 17

Sylvia bonn 6 5 8 (22) 37

Sylvia atricapilla 13 4 1 16 (32) 50

Sylvia communis 4 2 6 (19) 32

Sylvia curruca 5 1 1 7 (26) 27

Sylvia mystacea 1 1 2 (18) 11

Phylloscopus trochilus 6 1 1 8 (20) 41

Phylloscopus collybita 1 1 2 (8) 24

Phylloscopus sibilatrix 1 1 (100) 1

Cisticolaerythrops 7 1 1 2 1 8 (22) 37

Cistico!a erythrops 1 1 (2) 57

Cisticola galactotes 2 1 1 4 (50) 8

Cisticola natalensis 1 2 3 (21) 14

Cisticola brachyptera 4 1 3 2 8 (24) 34

Prinia subf lava 4 6 1 2 9 (16) 55

Phyl!olais pu!chel!a 1 3 4 (20) 20

Camaroptera brevicaudata 3 1 4 (6) 67

Eremomela icteropygialis 1 1 (20) 5

Eremomela canescens 1 1 (25) 4

Sylvietta brachyura 2 2 1 4 (24) 17

Sy!vietta whytii 8 1 8 (36) 22
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TABLE 1 (Continued)

Name’ H P Lz Lt T M N (%) Total

Muscicapa striata 7 1 7 (88) 8

Melaenornis edolioides 6 2 6 (32) 19
Bradornis pallidus 12 1 12 (71) 17

Hyliotaflavigaster 1 1 (33) 3

Batis onientahis 1 2 3 (25) 12

Platysteira cyanea 2 2 (13) 15

Tersiphone s’iridis 2 1 3 1 5 (13) 40

Totals: 191 46 50 28 38 293 (27) 1090

Paridae

Parusleucomelas 1 1 (13) 8

Nectariniidae

Anthreptes orientalis 1 1 (50) 2

Anthreptesplaturus 4 1 5 (83) 6

Nectarinia olivacea 3 1 3 (27) 11

Nectaninia senegalensis 10 2 2 10 (77) 13

Nectaninia venusta 2 2 (29) 7

Nectarinia habessinica 12 12 (86) 14

Nectaninia cuprea 1 1 (4) 23

Nectaninia pulchella 1 1 (2) 47

Totals: 31 1 3 2 3 35 (28) 123

Zosteropidae

Zosterops abyssinica 12 2 12 (92) 13

Zosterops senegalensis 9 1 2 3 10 (45) 22

Totals: 21 1 4 3 22 (63) 35

Emberizidac

Embeniza pohiop!eura 1 1 (50) 2

Emberiza tahapisi 1 1 (10) 10

Totals: 1 1 2 (17) 12

Fringillidae

Seninus mozambicus 32 1 7 9 5 39 (76) 51

Serinus atrogularis 4 1 5 (31) 16

Seninus leucopygius 2 2 (40) 5

Seninus citrinelloides 5 2 1 2 9 (32) 28

Serinus nigniceps 1 16 16 (70) 23

Serinus strio!alus 2 2 (50) 4

Seninus tnistriatus 4 4 (57) 7

Totals: 43 2 31 1 10 7 77 (57) 134
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TABLE 1 (Continued)

Name’ H P Lz Lt T M N (%) Total

Estrildidae

Vidua paradisaea 1 1 (25) 4

Hypochera chalybeata 1 1 2 (20) 10

Mandingoa nitidula 1 1 (6) 16

Amadina fasciata 1 1 (14) 7

Pyteliaphoenicoptera 11 1 3 2 12 (63) 19

Estnildapaludicola 16 1 1 17 (33) 51

Estnilda rhodopyga 1 1 2 (7) 28

Estnilidaastnild 8 6 1 2 12 (80) 15

Uraeginthus ianthinogaster 1 1 1 (17) 6

Uraeginthus bengalus 14 2 14 (28) 50

Lagonosticta larvata 6 2 1 1 9 (39) 23

Lagnostictasenegala 4 1 2 3 8 (13) 63

Lagnosticta nhodopareia 3 3 (60) 5

Lagnosticta rubricata 7 1 8 (50) 16

Lonchura malabarica 1 1 (14) 7

Lonchura fningilloides 1 1 (33) 3

Lonchura cucullata 1 1 3 (6) 47

Totals: 73 8 5 11 15 96 (26) 370

Ploceidae

Amblyospizaalbifrons 1 1 1 3 (16) 19

Ploceus baglafecht 13 2 10 21 (64) 33

Ploceus luteolus 3 3 1 6 (15) 40

Ploceus galbula 13 8 20 (35) 57

Ploceus taeniopterus 1 1 1 2 (25) 8

Ploceus intermedius 2 2 3 (6) 47

Ploceusvelatus 16 2 1 17 (59) 29

Ploceus cucullatus 29 8 2 2 2 35 (45) 78

Ploceus rubiginosus 1 1 (9) 11

Ploceus superciliosus 1 1 1 (5) 19

Ploceusoculanis 1 1 4 1 5 (13) 39

Ploceus nigricollis 1 1 (100) 1

Malimbusrubniceps 2 2 1 3 (100) 3

Que!eaerythrops 9 9 2 1 20 (50) 40

Quelea quelea 8 2 10 (20) 50

Euplectes af en 4 1 5 (29) 17

Eplectes albonotatus 2 2 (14) 14

Euplectesardens 14 3 2 17 (31) 55

Euplectes axillaris 4 4 (40) 10
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TABLE 1 (Continued)

Name’ H P Lz Lt T M N (%) Total

Euplectes gierowii 3 3 (38) 8

Euplectes hordeaceus 9 1 10 (63) 16

Euplectes macnourus 5 4 1 9 (53) 17

Euplectes franciscanus 13 1 14 (21) 67

Bubalornisniger 1 1 (100) 1

Dinemelhia dineme!li 1 1 (25) 4

Plocepasser mahali 2 2 (11) 19

Passer gniseus 16 4 2 2 2 22 (32) 68

Passer eminibey 10 2 1 1 3 10 (59) 17

Petronia pyrgita 2 1 3 (43) 7

Petnonia dentata 4 2 4 (33) 12

Totals: 184 52 25 19 15 255 (32) 806

Sturnidae

Lamprotornis chalybaeus 2 1 2 1 7 (15) 48

Spreosuperbus 2 3 (14) 21

Creatophora cinerea 17 2 1 1 19 (63) 30

Totals: 21 3 2 1 2 29 (29) 99

Oriolidae

Onio!us onio!us 1 3 3 (100) 3

Oniolus !arvatus 1 1 2 (100) 2

Totals: 1 1 4 5 (100) 5

Dicruridae

Dicrurus adsimilis 3 1 2 5 (17) 29

‘Name from Urban and Brown (1971)

H = Haemoproteus

P = Plasmodium

Lz = Leucocytozoon

Lt = Lankesterella

T = Trypanosoma

M = Microfilariae

N = Number of Birds Positive

Total = Total Number of Birds Checked
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TABLE 2. Occurrence of Plasmodium Infections by Species.

B B

B
.c .� -�

B �- a- �
.� ..#{149} B

.� �, � -c � .�

� � Miscellaneous

Ardeidae

Ixobrychus minutus 1 sp.

Phasianidae

Francolinus. sephaena 2 juxtanucleare

Numidae

Numida meleagnis 1 durae

Scolopacidae

Gallinago gallinago 1

Columbidae

Turtur chalcospilos 1

Meropidae

Merops albicollis 3

Upupidae

Upupa epops 1 garnhami

Motacillidae

Motacilla flava 4 1

Anthus similis 2 1 sp.

Pycnonotidae

Pycnonoitus barbatus 2 8 1 sp.

Laniidae

Nilaus af en 1

Dryoscopus gainbensis 2 1

Tchagra minuta 3

Tchagra senegala 1 1

Lanianius aethiopicus 1 4 1

Lanianius funebnis 2 sp.

Malaconotus sulfureopectus 1

Muscicapidae

Cossypha semirufa 4

Turdus pelios 2 9 3 S sp.

Turdoides leucopygius 1

Locustella luscinioides 1

A crocephalus gracilirostnis 1

Sylvia communis 1

Sylvia communis 1 sp.

Cisticola erythrops 1

Cisticola ga!actotes 1
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TABLE 2 (Continued)

5,
8� -�

.� ... � B B

� Miscellaneous

Cisticola natalensis 1 1 cathemenium

Cisticola brachyptera 1

Prinia sub/lava 5

Camaroptera brevicaudata 1

Sylvietta brachyura 1 1 sp.

Batis orientahis 1

Terpsiphone viridis 1 1

Nectariniidae

Nectarinia cuprea 1

Fringillidae

Serinus inozambicus I

Seninus nigriceps 1

Estrildidae

Estrilda paludicola 1

Estrilda astnild 3 3

Lagonosticta senegala 1

Ploceidae

A mblyospiza albifrons 1

Ploceus bag/a/cc/it 2

Ploceusgalbula 7 1

Ploceus intermedius 2

Ploceus velatus 1 1 sp.

Ploceus cucullatus 6 1 1

Ploceus superciliosus 1

Ploceusocularis 1

Quelea erythrops 8 1 sp.

Quelea quelea 1 1 sp.

Euplectes ardens 2 1 sp.

Euplectes macrourus 1 1 2

Euplectes franciscanus 1

Passer griseus 1 2 1 sp.

Passer eminibey 1 1

Petroniadentata 2

Sturnidae

Lamprotornis chalybaeus 1

Creatophora cinerea 2 sp.

Oriolidae

Oniolus larvalus 1 sp.
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Species which were represented over a
wide geographical range were compared,

and the different sites were compared by
summing the results for common species.
There was no difference discernible be-
tween the lowland localities, but the high-
land birds showed a much higher pre-
valence of Leucocytozoo’z. Haemoproteus

was common, but less so in the highlands.
Trypanosoma, Plasmodium and micro-
filariae were all of sporadic occurrence
throughout. No meaningful seasonal com-
parisons can be made from the present
data.

1. Haemoproteus species. With a sin-
gle exception, no attempt has been made
to identify specifically members of this

genus. An occasional Plasmodium infec-
tion, which showed gametocytes only and
resembled Haemoproteus, may have been
included in this group. The exception is
H. enuclealor which has been described
elsewhere,’ partly on the basis of an in-
fection of this distinctive parasite in one
of our 68 Ceyx picta.

At least two species were common in
passerines in both lowlands and high-
lands, but were more prevalent in the for-
mer. There were no more than four or
five distinguishable forms of passerines.
Nectaninia habessinica was commonly in-
fected with a distinctive form. There was
also a parasite with distinctive female
gametocytes in two highland thrushes,
Monticola rufocinerea and Myrmecocich-

Ia semirufa. In non-passerines, Bostrychia

carunculata, Melierax metabates, Por-
phyrio alleni and Cery!e rudis all had
Haemoproteus infections with distinctive
features, but full descriptions and species
designation require life cycle studies.

Haemoproteus infections were rarely
heavy, and none of the massive para-
sitaemias in Palaearctic migrants, seen
for example in West Africa,’ were re-
corded in this survey. The migratory
warblers Syls-iinae had similar preva-
lence and density of parasites as their
sedentary relatives.

2. Plasmodium species. Approximate-
ly 12 Plasmodiu,n species were distin-
guishable. Nine known species have been

satisfactorily identified, and three more
are still under study.

Plasniodium relictu,n . Fifty infections
of this species were found in 21 avian
species but, in the absence of experi-
mental infections, the determination is
not conclusive.

Host list: Motacilla /lava (Palearctic
migrant), A ntbuis simihis, Pvcnonotus

barbatus, Nilaus a/er, Drvoscopus gam-

bensis, Laniarius aethiopicus, Malacono-

tus stil/ureopecttis, Turdus pelios, Ttir-

doides leucopygius, Locustella luscini-

oides (Palearctic migrant), Sylvia cotit-

munis (Palearctic migrant), Cisticola bra-

chvptera, Prinia sub/lava, Serinus nigri-

ceps, Ploceus galbula, Ploceus cucul-

latus, Quelea ervthrops, Quelea quelea,

Passer e,ninibev, Lamprotornis chaly-

baeus.

All infections were in passerines, and
three of these were Palearctic migrants.
The infected Seninus nigriceps was caught
at 2,700 m.

Plasmodium cathemeriu,n. This species
was distinguished only once, in Cisticola

natalensis.

Plasmodium vaughani. Differentiation
between this species and P. nouxi was
often a problem. Forty infections were
identified in 21 host species.

Host list: Turtur chalcospilos, Merops

albicollis, Tchagra ininuta, Tchagra se-

negala, Laniarius aethiopicus, Turdus

pehios, A crocephalus gracilirostris, Cisti-

cola natalensis, Camaroptera brevicau-

data, Terpsiphone viridis, Nectarinia

cuprea, Estrilda astrild, Lagonosticta

senegala, A tnblyospiza albi/rons, Plo-

cetis cucullatus, Ploceus superciliosus,

Ploceus ocularis, Euplectes macrourus,
Passer eminibey, Petronia dentata.

Plasmodium rouxi. Owing to the diffi-
culty of distinguishing this species some
infections may have been included with
P. vaughani. Twenty-eight infections were
diagnosed in 14 avian species.

Host list: Pvcnonotus barbatus, Dryos-

copus gambensis, Tchagra senegala, Cos-

sypha semirti/a, Turdus pelios, Cisticola
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galactotes, Prinia sub/lasa, Batis orien-

ta/is, Serinus mozambicus, Ploceus bag-

/alec/it, Ploceus velatus, Euplectes ar-

dens, Euplectes macrourus, Euplectes

/ranciscanus.

Plasmodium nucleophilum. Six infec-

tions were seen in five species. This

parasite is clearly more common in Afri-

ca than the New World, to which it was

once thought to be confined.

Host list: Svlvietta brachyura, Terpsi-

phone viridis, Plocetis galbula, Ploceus

intermedius, Ploceus cucullatus.

Plasmodium juxtanucleare. Infections

in two of ten Francolinus sephaena were

identified as this species; the first wild

host of this chicken parasite to be speci-
fically identified in Africa, though pre-
viously it has been recorded” in two

“partridges” Francolinus sp. in Tanzania.

Plasmodium circum/lexurn. Four infec-

tions in four hosts.

Host list: Gallinago gallinago (Pale-
arctic migrant), Motacilla /las-a (Pale-
arctic migrant), Laniaritis act hiopicus,

Cisticola erythrops.

Plasmodium octamenium. Six infections

in three hosts.

Host list: Estrilda paludicola, Estrilda

astrild, Etiplectes inacrourus.

This parasite was described’0 from a

canary which had been inoculated with

blood from Vidua macroura of unknown

origin. These records are thus the first
from wild birds. All three species are

marsh-loving, and may associate with
V. nzacrotira. None of 26 V. macroura

was infected with blood parasites.

Plasmodiu,n garnhami. A single infec-

tion was found in 28 Upupa epops ex-
amined. This is the first record of the

U. epops malaria outside Egypt from

where it was originally described.’

Plasmodiu,n durae. A single Numida

meleagris of the six examined was in-

fected with this parasite, establishing for

the first time a wild African reservoir for
this important pathogen of domestic tur-
keys.

Plasmodium sp. Most of the unidenti-

fied malaria parasites are in very low in-
fections, or at too early a stage of de-
velopment to be identifiable. Distinctive
infections from lxobrychus minutus, Tur-

dus pelios, and two from Creatophiora

cinerea, are still under study.

Plasmodium juxtanucleare and P. garn-

hami and possibly P. durae are thought
to be stenoxenous parasites. Of the

others, P. octamenium appears to favour
marsh-loving passerines, but there are no

discernible trends or preferences in the
other species. During the vertebrate
blood-stage of their life cycles there
seems to be almost complete ecological
overlap, and no correlation exists between
Plasmodium infection and migratory sta-
tus, habitat, nesting habits, abundance,
feeding habits or brightness of plumage.
A few host species are conspicuously
favourable, however: Pycnonotus barba-

las, Turdus pelios, and the shrike family
Laniidae, seven members of which are
hosts to four species of Plasmodium.

3. Leucocytozoon spp. Parasites of this
genus which was not distinguished from
Akiba occurred only sporadically in the

lowlands. Pycnonotus barbatus, Turdus

pehios and species of Galliformes were

the only regular lowland hosts. The para-
sites were all of the round form except in
the single Melierax ,netabates which had
a heavy infection of spindle-shaped ga-
metccytes. In the highlands Leucocyto-

zoon was common and widespread. Se-

rinus nigriceps, Serinus striolatus, Seri-

ntis tristriattis and Ploceus bagla/echt

were commonly infected by a parasite
which appeared the same in all hosts,

producing large round gametocytes. This

species is under further study.

4. Lankesterella. Among passerines

three individuals of three species bar-
boured this parasite. Although it might
have been overlooked, its occurrence in

Ethiopia seems to be surprisingly rare.
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None of the infections were in a migrant.
The Lankesterella of Dendrocygna vidu-

ata is distinctive in inhabiting erythro-
cytes alone.

S. Trypanosoma. No attempt has been
made to identify these pleomorphic para-
sites specifically. They were less common-
ly found than any other parasite except
Lankeslerella, and were mostly in very
low parasitemias. One Cisticola erythrops,

one Hirundo abyssinica and some of the
seven infected Riparia paludicola, how-
ever, had heavy infections. No dividing
forms were found in any of the blood
smears.

6. Micro/ilariae. The many forms of
microfilariae seen were sporadically dis-
tributed, and only Turdus pelios was con-
sistently positive. Both sheathed and non-
sheathed types were found. The slides
have been forwarded to the WHO Refer-
ence Centre, for further study.

Bird species in which no blood para-
sites were seen and the number of birds
examined in each species are noted in
the following list: PELECANIFORMES
-Phalacrocorax carbo (1); CICONII-
FORMES-Ardeola ibis (11); Egretta

alba (2); Egretta intermedia (1); Ardea

cinerea (1); Scopus umbrella (2); Bos-

trychia caruncu!ata (2); Plegadis fa!cinel-

lus (2); Phoenicopterus ruber (7); AN-
SERIFIRMES - Dendrocygna bico!or

(4); Anas capensis (6); Anas undulata

(3); Anas acuta (3); Atias hzottentota

(5); Aizas querquedula (5); FALCONI-
FORMES-A viceda cuculoides (1); Neo-

phron percnopterus (1); Gyps ruppellii

(1); Circus macrourus (3); Circus pygar-

gus (1); Buteo ru/o/uscus (1); Lopho-

aetus occipitalis (1); Fa!co ardosiaceus

(1); Falco cbzicquera (1); Falco peregni-

nus (1); GALLIFORMES-Coturnix co-

turnix (1); GRUIFORMES-Turnix syl-

vatica (I); Rallus rougetii (3); CHARA-
DRIIFORMES-Rostratula benghalensis

(1); Vanellus spinosus (38); Charadrius

hziaticula (10); Charadrius dubius (15);
Charadrius pecuanius (22); Charadrius

tricollaris (10); Charadrius a!exandrinus

(3); Chzaradrius mongolus (1); Limosa

himosa (1); Tringa nebularia (9); Tringa

stagnatihis (22); Tringa ochiropus (10);
Tringa totanus (9); Tringa terek (1);

CHARADRIIFORMES-Arenaria inter-

pres (1); Gallinago nigripeiznis (4); Ga!-

hinago inininia ( 1 ) ; Calidris /erruginea

( 14) ; Calidris ininuta (21 ) ; Calidris

te,nminckii ( 1 1 ) ; Pbzilo,nacbzus pugnax

( 1 5 ) ; Hitnantopus bzimantopus ( I 1 ) ; Re-

curs’irostra avosetta (4) ; Burbzi,zus seize-

galensis (3 ) ; Ster,za nilotica ( 1 ) ; COL-
UMBIFORMES - Columba albitorques

( 1 ) ; Streptopelia lugens ( 2 ) : Treron st-a-

a/ia ( 1 1 ) ; PSITTACIFORMES-Agapor-

his taranta (3 ) ; CUCULIFORMES -

Clanzator glandarius ( 1 ) ; Cuctilus caizo-

rus (1); Chzrysococcyx k!aas (11); CAP-
RIMULGIFORMES - Capriintilgtis eu-

ropeaus (7); Caprimulgus aegyptius (1);
Caprimulgus ru/igena (1); Caprinzu!gus

poliocepbzalus (1); Caprimulgus i,zornatus

(2); Caprimulgtis clitnacurtis (1); Mac-

rodipteryx longipennis (3); COLT!-
FORMES-Colius striatus (33); Colius

inacrourus (4); CORACITFORMES -

A icedo senzitorqtiata (6); Merops super-

ciliosus (2); Merops pusillus (55); P/zoe-

niculus purpureus (5); Tockus deckeni

(3); PICIFORMES - Lybius nzelanoce-

pbzalus (1); Pogonitilus pusillas (18); Po-
goniultis cbzrysoconus (3); Trac/zypbzoiztis

eryt/zrocepbzalus (2); Prodotisctes regulus

(1); Cam pet/zera cailliatitii (2); Dendro-

picos /uscescens (9); Dendropicos abys-

sinicus (1); PASSERIFORMES - Mir-

a/ra ru/oci,znamomea (I); Hiru,zdo rus-

tica (31); Hirundo daurica (9); Psalido-

procne pristoptera (8); Motacilla aguiinp

(3); Ant/i us nos’aeseelandiae (2); Antbztis

leucophzrys (15); Campep/zaga p/zoenicea

(3); Eurocepbzaltis ruppelli (3); Ma/a-

conotus blancbzoti (2); Lanius excubitor-

itis (19); Lanius dorsalis (2); Lanius co!-

laris (7); Lanius senator (2); Saxicola

torquata (13); Oe,zantbze oe,zant/ze (3);
Oenantbze plescbzanka (7); Oenant/ze isa-

bellina (14); Oenantbze bottae (1); Myr-

nzecocicbzla cinnanzonieis’entris (1); Cos-

syp/za natalensis (15); Cossy p/ia niveica-

pilla (8); Luscinia suecica (8); Turdus

olivaceus (3); Turdus piaggiae (1); Al-

cippe abyssinica (1); Bradyptertis baboe-

cala (1); Locustella /luviatilis (5); Acro-

cephalus palustris (2); Cisticola juncidis

(4); Heliolais erytbzroptera (2); Musci-

capa ad/usia (1); Brador,zis ,izicro/zviz-

chzus (1); Batis minor (4); Aizthreptes
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collanis (17); Nectarinia mariquensis

(24); Nectarinia tacazze (1); Emberiza

hortulana (1); Serinus dorsostniatus (10);
Vidua inacroura (26); Amandava sub-

/las’a (4); Onycbzognathus mono (1);
Onycbzognathus albirostris (3); Lampro-

tornis purpuropterus (27); Cinnyricinclus

sbzarpii (1); Buphzagus erythror/zynchus

(13); Corvus crassirostnis (5); Gal!us do-

mesticus (11).

DISCUSSION

The specimens examined in this study
provide baseline data with which to com-
pare past and future work. The presence
of a large and varied bird blood fauna
in Ethiopia has been established, with at
least 22 parasite species occurring. Only
40%, however, of the avian species
known to occur in Ethiopia are repre-
sented, and only 10% of these by sam-
ples of 20 or more individuals.
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