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(= Filaroidea), Trypanosoma and Others. The
“Others” refers to seldom encountered haemato-
zoan groups such as Atoxoplasma, Aegyptianella,
Babesia, Haemogregarina, Hepatozoon, Lankeste-
rella and non-defined parasites. This table shows the
relative effort made to survey the birds of various
families and clearly indicates those avian groups
which require considerable additional input to pro-
vide a statistically adequate sample. It is surprising,
for example, that the family Coliidae, considered to
be among the more common garden birds (Newman,
1972) in the Republic of South Africa, is represented
by only 27 examinations and that only three corvids
have been examined. Many other similar anomalies
occur. The prevalence of parasitism by host family is
summarized at the end of Table 1.

Table 2 represents an annotated listing of the
blood parasites in each species of bird examined.
The results are presented as the genus and species of
parasite found in each avian host examined and
includes those species that were examined but in
which no blood parasites were found. The source of
the information is presented by a literature citation
or reference to an unpublished source. Such unpub-
gshed sources are referred to as the records held

y_

IRCAH = International Reference Centre for

Avian Haematozoa; and

VRI = Veterinary Research Institute, Onderste-
poort.

All citations refer to natural infections not experi-
mental infections.

Also included are annotated lists of the 73 species
of the genus Haemoproteus and 27 species of the
genus Leucocytozoon which have been recorded in
or are expected to occur in the avifauna of the sub-
Saharan region. The annotated lists cite the type
host and family, the author of the parasite and the
date of its most recent re-description or revision.
The annotated lists also include a brief description of
the salient points of the mo hology of the parasite
that can be used to assist in iv» identification together
with a generalized illustration of the macrogameto-
cyte. The illustration of the macrogametocyte is
chosen as this is the least variable of the erythrocytic
stages likely to be encountered. The microgameto-
cytes of both Haemoproteus and Leucocytozoon are
generally similar (in the br¢ | sense) to the macro-
gametocyte and only differ i the usual sexual char-
acteristics of having a large, diffuse nucleus and pale
staining cytoplasm, as first defined by Mathis &
Leger (1911). In a few species, other differences
occur and these are noted for the appropriate species
involved. In our opinion, it is far better to attempt to
give a specific identification that refers to morpho-
logical characteristics, that can assist a specialist in
correctly placing the taxon involved, than to beg the
issue and provide only a generic identification that
assists no one.

The 14 species of the genus Plasmodium which
have been recorded or are expected to be found in
Ethiopian birds are listed also and the host range

of 1 ras’ is ~ ined in
general erms. dowever, uu anuowated usc is pre-

sented as this group have been described ably and
reviewed by Garnham (1966) and little additional
information has been accumulated concerning these
species since that time. Although avian Plasmodium
have long been studied intensively and more is
known about these parasites than any other avian
group, their prevalence is low and the various para-
sites are only infrequently encountered in wild avian
populations except in highly specific circumstances.
The lower frequency with which infections with Plas-
modium are seen = wild birds could be due in part,
to the short duration of most infections. In addition
the higher pathogenicity of these parasites elicits a
more severe immune response, which either rapidly
eliminates the parasites from the blood (FWH
unpublished results) or the host from the popula-
tion. Many infections of Plasmodium are at a chro-
nic or sub-patent level and seldom detected by blood
film diagnosis. Such infections are best detected by
sub-inoculation techniques which are seldom em-
ployed in blood parasite surveys. All these factors
undoubtedly contribute to the low prevalence en-
countered.

The families and species of birds

Avian taxonomy and nomenclature are in a highly
fluid state, especially as the result of recent advances
in both biochemical and molecular biological tech-
niques for assessing evolutionary relationships. A
number of phylogenetic arrangements of the birds of
the world have been proposed, using these new tech-
niques, over the past decade; all have certain
similarities but all differ in one or more major
aspects. For the non-specialist in ornithological
systematics preparing a checklist of parasites of
birds, a specific standard must be employed to pre-
sent a framework about which the checklist is formu-
lated. In this present study, Edward’s (1982, 1986)
“A coded workbook of the birds of the world” has
been adopted as the basic framework, but when
generic and/or specific names disagree, Robert’s
Birds of Southern Africa (Maclean, 1985) has been
used as the final arbitrator on the principle that this
work has engendered considerable trust and
acceptance by workers with sub-Saharan birds.

The fami s and species of blood parasites

In the reparation of this host-parasite checklist,
certain gu.delines were followed. In particular, this
publication follows the protocols established by
Bennett, Whiteway & Woodworth-Lynas (1982) in
the production of their host-parasite catalogue of the
avian Haematozoa. Entries are based on primary
sources wherever possible and secondary sources
such as Coatney (1936) and Berson (1964) were used
only when the primary sources could not be con-
sulted.

Negative records for blood parasite examinations
are only cited when no parasite record was available
for that host species. The negative records for such
species are given in Table 1 and it is clear, when such
negative records are based on inadequate sample
size. It is hoped that ornithologists and others will
respond to these i [uacies by increasing the data
base.
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site: volutin granules not seen; immature gameto-
cyte with margins entire in erythrocytes with the host
cell nucleus located towards one pole just prior to
enucleation of the host erythrocyte:; parasite known
only from the type host throughout eastern Africa
from Ethiopia to Tanzania and Uganda.

Haemoproteus eurystomae Bishop & Bennett, 1986
TYPE HOST: Eurystomus orientalis (CORACIIDAE)

MACROGAMETOCYTE (Fig. 2, 3). Parasite halteri-
1 with slightly deboid poles; parasite of
medium to large size, occupying 65-75 % of the host
erythrocyte, in which the host cell is little hypertro-
phied but whose nucleus is displaced laterally
towards the periphery; parasite nucleus dense,
round to ovoid, centrally located; pigment granules
average 23 per parasite: immature gametocyte with
margins entire.

Haemoproteus fallisi Bennett & Campbell, 1972

TYPE HOST: Turdus migratorius (Turdininae,
MUSCICAPIDAE)

MACROGAMETOCYTE (Fig. 1). Redescribed by
Bennett, Bishop & Peirce (1991a). Parasite micro-
halteridial. occupying 50 % or less of host erythro-
cyte which is not hypertrophied and the host cell
nucleus is not displaced laterally; margins of parasite
entire but poles can be amoeboid; parasite nucleus
round to triangular, terminal to sub-terminal in loca-
tion; pigment granules average 15 per parasite:
immature gametocyte with margins amoeboid.
S;)(N90NYM Haemoproteus attenuatus Valkiunas,
1989.

Haemoproteus figueiredoi: Synonym of Haemo-
proteus elani.

Haemoproteus fringillae (Labbé, 1894)
TYPE HOST: Fringilla coelebs (FRINGILLIDAE)

MACROGAMETOCYTE: (Fig. 2, 3). Redescribed by
Peirce (1984a). Parasite halteridial with margins
entire; parasite of medium size occupying 65-75 %
of the host erythrocyte which is only slightly hyper-
trophied; host cell nucleus us lly displaced slightly
but single parasites displace nucleus to the
periphery; parasite nucleus round or oval located
centrally or subcentrally; pigment granules elon-
gated and prominent averaging 13 per parasite;
parasite often constricted centally; immature
gametocyte with entire margins.

Haemoproteus fusca Bennett & Campbell, 1973
TYPE HOST: Halcyon chloris (ALCEDINIDAE)

MACROGAMETOCYTE (Fig. 4). Parasite circumnu-
~lear, filling 85-95 % of the available space in the

st erythrocyte which is somewhat hypertrophied
in all dimensions; host cell icleus not displaced
laterally; parasite nucleus round to ovoid, centrally
located; pigment granules « t-like, averaging 34

er parasite; volutin granules rare; immature game-
wcyte with margins entire.

Haemoproteus gallinulae de Mello, 1936

TYPE HOST: Gallinula chloropus (RALLIDAE)

MACROGAMETOCYTE (Fig. 2). Parasite halteri-
dial, of medium size, occupying 60-70 % of the host
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erythrocyte; parasite with margins entire; parasite
hypertrophies the host erythrocyte and displaces the
host nucleus laterally; parasite nucleus round, com-
pact, centrally located; pigment granules small and
dust-like, averaging 32 pe1 arasite; immature game-
tocytes with margins entire.

Haemoproteus halcyonis de Mello, 1936
TYPE HOST: Halcyon smyrnensis (ALCEDINIDAE)

MACROGAMETOCYTE (Fig. 2, 3). Parasite large,
occupying 75-85 % of the host erythrocyte; parasite
halteridial. displacing host cell nucleus laterally to
the periphery and causing considerable hypertrophy
in all dimensions; parasite nucleus round, median;
pigment granules average 24 per parasite; volutin
granules frequently encountered, randomly distri-
buted throughout parasite; immature gametocyte
with margins entire.

Haemoproteus hartmanni Babudieri, 1931
TYPE HOST: Egretta intermedia (ARDEIDAE)

MACROGAMETOCYTE (Fig. 1). Parasite microhal-
teridial with margins entire, occupying 50 % or less
of the host erythrocyte whi  is not hypertrophied
and in which the host cell nucleus is not laterally
displaced; parasite nucleus round, sub-terminal; pig-
ment granules large, averaging 11 per parasite;
immature gametocytes with margins entire. NOTE:
this parasite needs redescription.

Haemoproteus indicator Bennett, Caines & White-
way, 1986

TYPE HOST: Indicator indicator (INDICATORIDAE)

MACROGAMETOCYTE (Fig. 2, 3). Parasite halteri-
dial with margins entire, occupying 70-85% of the
host erythrocyte which suffers severe hypertrophy in
all dimensions and also a certain degree of lateral
displacement of the host cell nucleus: parasite
nucleus round, centrally located: pigment granules
dust-like, averaging 42 per parasite (NOTE: 24 per
microgametocyte; this is another haemoproteid
species in which the pigment granule numbers differs
between the sexes?; volutin granules not seen;
immature parasites with margins entire.

Haemoproteus janovyi Greiner & Mundy, 1979
TYPE HOST: Gyps africanus ( ACCIPITRIDAE)

MACROGAMETOCYTE (Fig. 4). Redescribed by
Peirce et al., (1990). Parasite broadly halteridial to,
more normally, circumnuclear; parasite large, occu-
pying 80-90 % of the host erythrocyte but causing
minimal host cell hypertrophy and little lateral dis-
placement of the host cell nucleus; margins normally
entire in most individuals but poles amoeboid in
some individuals; pigment granules prominent, aver-
aging 15 per parasite; parasite nucleus compact, cen-
tral: volutin granules rare but when present. concen-
trated at the poles; immature gametocyte with
margins entire.

Haemoproteus killangoi Bennett & Peirce, 1981

TYPE HOST: Zosterops senegalensis (ZOSTEROPI-
DAE)

MACROGAMETOCYTE (Fig. 1). Parasite microhal-
teridial, occupying 50 % or less of the host erythro-
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cyte which is hypertrophied in all dimensions and
whose nucleus is displaced laterally to the periphery
of the host cell; parasite nucleus round to ovoid;
¢ rally located; pigment granules average 23 per
purasite; volutin granules rarely encountered;
immature gametocyte with margins entire.

Haemoproteus nisi Peirce & Marquiss, 1983
TYPE HOST: Accipiter nisi (ACCIPITRIDAE)

MACROGAMETOCYTE (Fig. 2, 4). Redescribed by
Peirce et al. (1990). Parasite usually halteridial but
occasionally circumnuclear, with margins of parasite
highly amoeboid; parasite of moderate size, filling
60-75 % of the host erythrocyte, causing some
hypertrophy of the host erythrocyte but little lateral
displacement of the host cell nucleus; parasite
nucleus compact, round to ovoid, loc :d centrally;
pigment granules large, averaging 14 per parasite;
volutin granules frequently encountered, randomly
distributed throughout the parasite, concealing the
true pigment granules; immature gametocyte with
highly amoeboid margins.

Haemoproteus noctuae Celli & Sanfelice, 1891
TYPE HOST: Athene noctua (STRIGIDAE)

MACROGAMETOCYTE (Fig. 4). Redescribed by
Bishop & Bennett (1989). Parasite circumnuclear
with highly amoeboid margins; oparasites moderate
to large in size, occupying 60-75 % of the host eryth-
rocyte where it causes some hypertrophy of the host
cell but no displacement of the host cell nucleus;
parasite nucleus round, medially located; pigment
granules average 20 per parasite; vc in granules
occasionally encountered; immature gametocyte
with highly amoeboid margins. SYNONYMS: Haemo-
proteus bramae de Mello, 1936; H. glaucidi de
Mello, 1936; H. nebraskensis (Coatney & Rouda-
bush, 1937) Levine & Campt-l, 1971; H. celli
g(glé)satney & Roudabush, 19375)' :lmy Mohammed,

Haemoproteus orioli de Mello, 1936
TYPE HOST: Oriolus oriolus (ORIOLIDAE)

MACROGAMETOCYTE (Fig. 2). Redescribed by
Peirce (1984c). Parasite halteridial with margins
entire; parasite of moderate size, occupying 60-70 %
of the host erythrocyte which is only slightly hyper-
trophied but in which the host cell nucleus 1s some-
what displaced laterally; parasite nucleus round,
central to sub-centrally located; pigment granules
average 21 per parasite (NOTE: average 14 per
microgametocyte); volutin granules not normally
encountered; immature gametocyte with margins
entire.

Haemoproteus orizivorae Anschutz, 1909

TYPE HOST: Padda (=Lonchura) orizivora
(PASSERIDAE)

MACROGAMETOCYTE (Fig. 3). Redescribed by
Bennett & Peirce (1991b). Parasite halteridial with
entire margins and of medium to large size occupy-
ing 75-80 % of the area of the host erythrocyte and
causing hypertrophy of host cell; parasite nucleus
laree and round to ovoid or broadlv triangular
1 1 on the outer in of the paras  pigt t
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granules small, averaging 25 per parasite; volutin
granules uncommon; immature gametocyte with
margins entire. SYNONYMS: Haemoproteus paddae
Brumpt, 1935; H. garnhami Grewal, 1964; H. lon-
churi Bandyopadhyay & Haldar, 1988.

Haemoproteus otocompsae de Mello, 1936

TYPE  )ST: Pycnonotus jocosus (PYCNONOTI-
DAE)

MACROGAMETOCYTE (Fig. 2). Redescribed by
Rahal, Bishop & B :tt (1987). Parasite halteridial
with margins entire; parasite of moderate size, filling
60-70 % of the host erythrocyte which is slightly
hypertrophied and whose nucleus is slightly dis-
placed laterally; parasite nucleus round to ovoid,
central to sub-centrally located; pigment granules
large and prominent, averaging 10 per parasite;
volutin granules, if present, located at the poles;
immature gametocyte with margins entire.

Haemoproteus passeris Kruse, 1890
TYPE HOST: Passer hispaniolensis (P ASSERIDAE)

MACROGAMETOCYTE (Fig. 2, 3). Redescribed by
Bennett & Peirce (1991b). Parasite halteridial with
margins entire; parasite of medium to large size
occupying 75 % of the host erythrocyte which is
hypertrophied in all dimensions and the host cell
nucleus 1s displaced laterally towards the margin;
parasite nu us compact, round to ovoid, terminal
to sub-termnally located; pigment granules large
and prominent, averaging 13 per parasite; volutin
granules commonly encountered and when present,
clumped at the poles; immature gametocyte with
margins entire. HOMONYM: Haemoproteus wenyoni,
Sergent & Sergent, 1948. SYNONYMS: Haemopro-
teus danilewskyi var. urbanensis Sachs, 1953;
H. garnhami Grewal, 1964; H. granulosum Rey
Vila, 1945: H. gymnorhidis de Mello, 1936; H. za-
sukhini B tkashvili, 1973.

Haemoproteus pastoris de Mello, 1936

TYPE HOST: Sturnus (=Pastor) roseus (STURNI-
DAE)

MACROGAMETOCYTE (Fig. 2, 3). Redescribed by
Bishop & Bennett (1990). Parasite halteridial with
margins entire; parasite of medium size, occupying
60-70 % of the host erythrocyte which is slightly
hypertroj ed and whose nucleus is slightly dis-

laced laterally; parasite nucleus round, centrally
ocated; pigment granules large and prominent,
averaging 10 per parasite; volutin granules, when
present, randomly distributed; immature gameto-
cyte with margins entire. SYNONYMS: Haemoproteus
morneti Tendeiro, 1947; H. sturni de Mello, 1936.

Haemoproteus peircei Forrester, Greiner, Bennett &
Kigaye, 1977
TYPE HOST: Ephippiorhynchus senegalensis (CI-
CONIIDAE)

MACROGAMETOCYTE (Fig. 4). Parasite broadly
halteridia! as in Fig. 3, microgametocyte only) to
circumnu ar (macrogametocyte), with margins
entire; parasite pleomorphic, the halteridial form
causing considerable hypertrophy and lateral dis-
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placement of erythrocyte nucleus: parasite nucleus
central; pigment granules numerous.

r

Haemoproteus pelouroi Tendeiro, 1!

TYPE HOST: Bostrychia (=Hagadashia) hagedash
(THRESKIORNITHIDAE)

MACROGAMETOCYTE (Fig. 1.). Redescribed by
Bennett, Greiner & Campbell (1975). Parasite
microhalteridial with margins amoeboid; parasite of
small size, occupying 50 % or less of the host eryth-
rocyte, which is not hyper---phied and whose
nucleus is not displaced later y; parasite nucleus
round to triangular, terminal to sub-terminal in loca-
tion: pigment granules large and prominent, averag-
ing 10 per parasite; immature gametocyte with
amoeboid margins.

Haemoproteus philippinensis Rahal, Bishop &
Bennett, 1987

TYPE HOST: Hypsipetes flavala (PYCNONOTIDAE)

MACROGAMETOCYTE (Fig. 1). Parasite microhal-
teridial, with marked central constriction closely
appressed to length of erythrocyte nucleus and poles
inflated as bulbs; margins entire; parasite nucleus
ovoid. sub-terminal; pigment granules large, averag-
ing 8 per parasite; immature gametocytes with mar-
gins entire.

Haemoproteus phodili Bishop & Bennett, 1989
TYPE HOST: Phodilus badius (TYTONIDAE)

MACROGAMETOCYTE (Fig. 2). Parasite halteri-
dial with margins entire and frequently with a
slender central portion presenting a bilobed or
dumbbell appearance; parasite of medium size,
filling 55-65 % of host erythrocyte which is only
slightly hypertrophied and in which the host cell
nucleus is only slightly displaced laterally; parasite
nucleus round, terminal to sub-terminal in location;
pigment granules average 14 per parasite; volutin
granules rarely encountered; immature gametocyte
with margins entire.

Haemoproteus plataleae: Mello, 1936

TYPE HOST: Platalea leucoridia (THRESKIORNITHI-
DAE)

MACROGAMETOCYTE (Fig. 2, 3). Redescribed by
Bennett er al. (1975). Parasite broadly halteridial,
varving from thick sausage-shape to slender and
hi ly halteridial; parasite of large size, filling most
ot the host erythrocyte which is grossly hypertro-
phied in all dimensions and whose nucleus is dis-
placed to the margin of the host cell; parasite
nucleus round, centrally located; pigment granules
small and dust-like and difficult to see, averaging 45
granules per parasite; volutin granules, when
present, concentrated at the poles and conceal true
pigment granules; immature gametocyte with mar-
gin entire. SYNONYM: Haemoproteus galathea Laird
& Laird, 1959.

Haemoproteus porzanae Galli-Valerio, 1907

TYPE HOST: Porzana pusilla (RALLIDAE)

MACROGAMETOCYTE (Fig. 1). Redescribed by
Bennett (1980). Parasite microhalteridial with
margins entire but poles amoeboid, centre portion
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thin causing the parasite to present a bilobed appear-
ance; parasite of small size, occupying 50 % or less
of the host erythrocyte which is not hypertrophied
and whose nucleus is not displaced laterally; parasite
nucleus round to ovoid, terminal to sub-terminal in
location; pigment granules large and prominent,
averaging 10 per parasite; immature gametocytes
with margins entire.

Haemoproteus pratasi Tendeiro, 1947

TYPE HOST: Numida meleagris (Numidinae,
PHASIANIDAE)

MACROGAMETOCYTE (Fig. 2, 3). Redescribed by
Bennett & Peirce (1989a). Parasite broadly halteri-
dial with margins entire; parasite of large size, occu-
pying 70-80 % of the host erythrocyte, causing little
host cell hypertrophy but displacing the host cell
nucleus laterally; parasite nucleus large, dense and
ovoid. centrally placed; pigment granules average 19
per parasite; volutin granules frequently present,
and when present, usually clumped at the poles of
the parasite; immature gametocyte with amoeboid
margins.

Haemoproteus prognei Coatney & Roudabush, 1937
TYPE HOST: Progne subis (HIRUNDINIDAE)

MACROGAMETOCYTE (Fig. 2, 3). Redescribed by
White & Bennett (1978). Parasite halteridial with
margins entire; parasite of small to moderate size,
occupying 55-65 % of the host erythrocyte which is
not hy})ertrophied or whose nucleus is not displaced
laterally; parasite nucleus round to ovoid, central to
sub-central in position: pigment granules large,
averaging 13 per parasite; immature gametocyte
with margins entire.

Haemoproteus quelea (Marullaz, 1912) Coatney,
1936

TYPE HOST: Quelea erythrops (PLOCEIDAE)

MACROGAMETOCYTE (Fig. 2, 3). Redescribed by
Bennett & Peirce (1991b). Parasite halteridial with
margins entire; parasite of medium size, occupying
70-75 % of host erythrocyte, causing some hypertro-
phy and markedly displacing the host nucleus late-
rally to the margin; parasite nucleus round to ovoid,
medial to sub-medial in location; pigment granules
average 18 er parasite; volutin granules rarely
encountered, immature gametocyte with margins
entire.

Haemoproteus rileyi Malkani, 1936

TYPE HOST: Pavo cristatus (Phasianinae, PHASIA-
NIDAE)

MACROGAMETOCYTE (Fig. 2). Redescribed by
Bennett & Peirce (1989a). Parasite halteridial with
margins entire; parasite of large size, occupying
75-80 % of the host erythrocyte which is not grossly
hypertrophied and in which the host cell nucleus is
markedly displaced laterally; nucleus of parasite
round and medially located; pigment granules large,
prominent . d average 11 per parasite; volutin
granules not usually encountered, but if present,
numerous; immature gametocytes with margins
amoeboid. SYNONYMS Haemoproteus ammoperdis
Subkhonov. 1980; H. bambusicolae Manwell, Allen
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& Kuntz, 1976; H. chapini van den Berghe, Char-
dome & Peel, 1963; H. santosdiasi Son, 1960,

Haemoproteus rotator nnett, 1979
TYPE HOST: Capella stenura (SCOLOPACIDAE)

MACROGAMETOCYTE: Parasite  pleomorphic,
broadly U-shaped about the erythrocyte nucleus
which is rotated through 45- 1 about its axis in
65 % of all mature gametocytes; parasite occupying
85 % of host ervthrocyte which is slightly hypertro-
phied: _ e nucleus  rkedly atrophied;
parasite cytoplasm coarsely granular with small
pigment granules averaging 22,6 per parasite; imma-
ture gametocyte with entire margins.

Haemoproteus sanguinis Chal varty & Kar, 1945

TYPE HOST: Pycnonotus jocosus (PYCNONOTI-
DAE)

MACROGAMETOCYTE (Fig. 1). Redescribed by
Rahal et al., (1987). Parasite microhalteridial with
margins entire; parasite of small size occupying 55 %
or less of the host erythrocvte and cav-ng little
hypertrophy or displaceme  of the ost cell
nucleus; parasite nucleus rouv |, centrally located;
pigment granules average 15 per parasite; volutin
granules not usually encountered; immature game-
tocyte with margins entire.

Haemoproteus scolopaci Galli-Valerio, 1929
TYPE HOST: Scolopax rusticola (SCOLOPACIDAE)

MACROGAMETOCYTE (Fig. 2, 3). Redescribed by
Bennett (1979). Parasite halteridial with margins
entire; parasite of moderate size, occupying 60-70 %
of the host erythrocyte which is only slightly hyper-
trophied and whose nucleus is only slightly displaced
laterally; parasite nucleus round to ovoid; centrally
located; pigment granules average 16 per parasite;
volutin granules not normally encountered; imma-
ture gametocyte with margins entire.

iemoproteus sequeirae Tendeiro, 1947

TYPE HOST: Nectarinia coccinogaster (NECTARI-
NIIDAE)

MACROGAMETOCYTE (Fig. 2). Re
Bennett, Peirce & Caines (1985). Paras
with margins entire; parasite of small to medium
size, occupying 55-65 % of the host erythrocyte
which is only slightly hypertrophied and whose
nucleus is rarely displaced laterally; parasite nucleus
round to ovoid, central to sub-centrally located;
pigment granules large and prominent, averaging 7
per parasite; immature gan ocyte with margins

ribed by
alteridial

entire. SYNONYM: Haemoproteus raymundi de
Mello, 1936.
Ha: proteus stellaris White & Bennett, 1978

TYPE HOST: Pseudhirundo (= Hirundo) griseopyga
(HIRUNDINIDAE)

MACROGAMETOCYTE (Fig. 2). Parasite halteri-
dial with margin entire; parasite of medium size,
occupying 60-70 % of the host erythrocyte which is
only sliehtly hypertrophied and whose nucleus is
only s tly displaced laterally: narasite nucleus
round, vuapact and located sub-t nally; pigment
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granules very large and prominent, averaging 2-3
per parasite and always arranged as a clump in star-
shape at one pole (hence the trivial name “‘stella-
ris”l;; volutin granules not seen; immature gameto-
cyte with margins entire.

Haemoproteus sturni: Synonym of Haemoproteus
pastoris.

Haemoproteus sylvae Bennett, Bishop & Peirce, 1991
(1991a)

TYPE HOST: Parisoma subcaeruleum (Sylviinae,
MUSCICAPIDAE)

MACROGAMETOCYTE (Fig. 2). Parasite halteri-
dial, frequently dumbbell or bipolar in shape with
margins entire; parasite of small to medium size,
occupying 65 % of the host erythrocyte which is
slightly hypertrophied in all dimensions, but the host
cell nucleus is only displaced slightly laterally; para-
site nucleus round to ovoid, terminal to sub-terminal
in location; pigment granules prominent, averaging
10 per parasite; volutin granules not seen; immature
gametocyte with margins amoeboid.

Haemoproteus syrnii (Keysselitz & Mayer, 1909)
Bishop & Bennett, 1989

TYPE HOST: Strix aluco (STRIGIDAE)

MACROGAMETOCYTE (Fig. 2, 3). Parasite halteri-
dial with margins entire; l;]>arasite of medium size
occupying 60-65 % of the host erythrocyte which is
slightly hypertrophied and the host cell nucleus is
slightly displaced laterally; parasite nucleus oval to
elongate, medially located; pigment granules
average 21 per parasite; volutin granule frequently
encountered, granules usually clumped at the poles;
immature with margins entire. SYNONOMS: Haemo-
proteus glaucidii de Mello, 1936; H. celli (Coatney &
Roudabush, 1937) Helmy Mohammed, 1958; H.
multiparasitans Covaleda Ortega & Gallego
Berenguer, 1950; H. aegyptius (Helmy Mohammed,
1958) Levine & Campbell, 1971.

Haemoproteus telfordi Bennett, Forrester, Greiner
& Campbell, 1975

TYPE HOST: Eupodotis melanogaster (OTIDIDAE)

MACROGAMETOCYTE (Fig. 4). Parasite circumnu-
clear with margins entire; parasite of medium to
large size, occupying 75-85 % of the host erythro-
cyte which is hypertrophied in area but in which the
host cell nucleus is not displaced laterally; parasite
nucleus round to triangular, centrally located;
pigment granules average 17 per parasite; volutin
granules uncommon; immature gametocyte with
margins entire.

Haemoproteus tendeiroi Travassos Santos Dias, 1953
TYPE HOST: Eupodotis melanogaster (OTIDIDAE)

MACROGAMETOCYTE: (Fig. 3). Parasite broadly
halteridial with margins entire occupying 70 % or
more of the host erythrocyte; host cell nucleus
displaced laterally usually to the Eeriphery but
erythrocyte only slightly hypertrophied; parasite
cytoplasm coarse with prominent pigment granules
averaging 17,5 per narasite; parasite nucleus broadly
ovoid; ir ature 1etocyte with; rgins entire.
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Haemoproteus thereicerycis de Mello, 1935

TYPE HOST: Thereiceryx zeylanica inornata (CAPI-
TONIDAE)

MACROGAMETOCYTE: (Fig. 3). Redescribed by
Bennett & Nandi (1981). Parasite of large size,
broadly sausage shaped to haltericdi=] with margins
entire. Occupying 75 % of host ¢« with host cell
nucleus markedly displaced laterally in the hypertro-
phic cell. Sometimes the parasite enucleates the host
erythrocyte. Parasite cytoplasm eranular with small
scattered pigment granules ave:  ing 31 in number;
nucleus medium sized, compact, dense, ovoid
usually median or submedian in position; immature
gametocytes with margins entire.

Haemoproteus timalus Bennett, Bishop & Peirce,
1991 (1991a)

TYPE HOST: Turdoides rubiginosus (TIMALIIDAE)

MACROGAMETOCYTE (Fig. 1). Parasite microhal-
teridial with margins entire but of small size, occupy-
ing 50-60 % or less of the host erythrocyte, which is
only slightly hypertrophied and the host cell nucleus
is not displaced laterally; parasite nucleus round to
ovoid, terminal to sub-terminal in location; pigment
granules average 11 per parasite clumped at poles;
volutin granules when present at poles. nmature
gametocyte with margins highly amoeboid.

Haemoproteus tinnunculi (Wasielewski & Wiilker,
1918) Wingstrand, 1947

TYPE HOST: Falco tinnunculus (FALCONIDAE)

MACROGAMETOCYTE: (Fig. 3). Redescribed by
Peirce er al., (1990). Parasite broadly halteridial with
margins entire; filling about 75 % of host erythro-
cyte but causing little host cell hypertrophy; host cell
nucleus displaced somewhat laterally; parasite
nucleus round to ovoid central to sub-centrally
located; pigment granules averaging 23 per parasite,
scz :red but occasionally polar; immature gameto-
cyte with margins entire. SYMONYM: Haemoproteus
cerchneisi Bhatia, 1938.

1+ emoproteus turtur: Synonym of Haemoproteus
columbae.

Haemoproteus tytoni Bishop & Bennett, ] 19

TYPE HOST: Tyto alba (TYTONIDAE)

MACROGAMETOCYTE (Fig. 4). Parasite circumnu-
clear with amoeboid margins; parasite of medium to
large size, occupying 75-85 % of the host erythro-
cyte which is slightly hypertrophied, but the host cell
nucleus is not displaced laterally; parasite nucleus
round to ovoid, centrally located; pigment granules
averae 22 per parasite; volutin granules can be
present, scattered randomly throughout the para-
site; immature gametocyte with margins amoeboid.

Haemoproteus uraeginthus Bennett & Peirce, 1991
(1991b)

TYPE HOST: Uraeginthus bengalus (ESTRILDID

MACROGAMETOCYTE (Fig. 5). Parasite rhabdoso-

mal, with margins entire; parasite of small size in a

host erythrocyte which ie ~rossly hypertrophied in all

dimensions and m 1 :h the host cell has been
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eliminated; parasite nucleus round, compact and
centrally located; pigment granules average 17 per
parasite; volutin granules not seen; immature game-
tocyte with margin entire; parasite known only from
the type host in the type locality of N'Djemena,
Tchad.

Haemoproteus wenyoni de Mello, Braz da Sa, de
Sousa, Dias & Noronha, 1916

TYPE HOST: Orthotomus sutorius (Sylviinae; MUS-
CICAPIDAE)

MACROGAMETOCYTE (Fig. 2, 3). Redescribed by
Bennett, Bishop & Peirce (1991a). Parasite halteri-
dial with margins entire; parasite medium to large
in size, occupying 70-75 % of the host erythrocyte
which is hypertrophied and the host cell nucleus is
only slightly displaced laterally; parasite nucleus
round to ovoid, sub-terminally located; pigment
granules average 24 per parasite (NOTE: average 18

er microgametocyteg; volutin granules rarely occur;
immature gametocytes with margins highly amoe-
boid.

Haemoproten< xantholaemae (Zargar, 1945) amend.
evine & Campbell, 1971

TYPE HOST: Xantholaema (=Megalaima) haema-
cephala (CAPITONIDAE)

MACROGAMETOCYTE (Fig. 3). Parasite of
medium size, narrow, slightly halteridial with entire
margins; occupying 54 % of host cell; host cell only
slightly hypertrophied with its nucleus displaced
laterally; parasite cytoplasm finely granular with
randomly sc ered small granules averaging 19 in
number; nucleus medium sized, compact, dense,
ovoid usuallv median or submedian in position;
immature ga. tocytes with entire margins.

Haemoproteus zosteropis Chakravarty & Kar, 1945

TYPE HOST: Zosterops palpebrosus (ZOSTEROPI-
DAE)

MACROGAMETOCYTE (Fig. 2, 3). Redescribed by
Bennett and Peirce (1981). Parasite halteridial with
margins entire; parasite of medium size, occupying
60-70 % of the host erythrocyte which is only
slightly hypertrophied and the host cell nucleus is
only slightly displaced laterally; parasite nucleus
round to triangular, terminal to sub-terminal in posi-
tion; pigment granules average 15 per parasite; volu-
tin granules can occur; immature gametocyte with
margins entire.

MORPHOLOGICAL FORM OF THE HAEMOPROTEIDS OF SUB-SAHA-
RAN BIRDS (refer to Plate 2, Fig. 1-6).

Note: most frequently encountered form listed first; less
frequently encountered forms are in parentheses

Fig. No. Haemoproteus .

8 . pegies Host family
1 balearicae GRUIDAE
1 fallisi TURDIDAE
1 hartmanni ARDEIDAE
1 killangoi ZOSTEROPIDAE
1 pelouroi THRESKIORNITHIDAE
1 philippinensis PYCNONOTIDAE



2(4)
2(3)

2(3)
2(3)
24)
2(3)
2(3)
2(3)

2(3)
2(3)
203)

2(3)

203)
2(3)

203)

2(3)
203)

2(3)
2(3)
2(4)

2(3)
2(3)

2(3)
203)
2(3)
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203)

203)
2(3)
2(3)
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porzanae RALLIDAE

sanguinis PYCNONOTIDAE

alaudae ALAUDIDAE

africanus ESTRILDIDAE

anthi MOTACILLIDAE

antigonis GRUIDAE

balmorali Muscicapinae, MUSCICAPIDAE
belopolskyi Sylviinae, MUSCICAPIDAE
borgesi PICIDAE

bubalornis BUBALORNITHIDAE
centropi CUCULIDAE

chloriis Carduelinae, FRINGILLIDAE
columbae COLUMBIDAE

coraciae CORACIIDAE

crumenium CICONIIDAE

cublae Malaconotinae  ANIIDAE
dicruri DICRURIDAE

elani ACCIPITRIDAE
eurystomae CORACIIDAE

gallinulae RALLIDAE

halcyonis ALCEDINIDAE

indicator INDICATORIDAE

lanii Laniinae, LANIIDAE

lari LARIDAE
macropigmentatus Carduelinae, FRINGILLIDAE
manwelli MEROPIDAE

meropis MEROPIDAE

montezi MUSOPHAGIDAE
motacillae MOTACILLIDAE
nascimentoi CHARDRIIDAE

nettionis ANATIDAE

nisi ACCIPITRIDAE

orioli ORIOLIDAE

otocompsae PYCNONOTIDAE

passeris PASSERIDAE

pastoris STURNIDAE

phodili TYTONIDAE

plataleae THRESKIORNITHIDAE
pratasi Numidinae, PHASIANIDAE
prognei HIRUNDINIDAE

quelea PLOCEIDAE

rileyi Phasianinae, PHASIANIDAE
scolopaci SCOLOPACIDAE

sequeirae NECTARINIIDAE

stellaris HIRUNDINIDAE

sylvae Sylviinae, MUSCICAPIDAE
syrnii STRIGIDAE

wenyoni Sylviinae, MUSCICAPIDAE
zosteropis ZOSTEROPIDAE

contortus SCOLOPACIDAE

fusca ALCEDINIDAE

Janovyi ACCIPITRIDAE

noctuae STRIGIDAE

peircei | CICONIIDAE

tytoni TYTONIDAE

enucleator ALCEDINIDAE

lairdi MEROPIDAE

uraeginthus EMBERIZIDAE

Discoid forms have not yet been recorded in sub-

Saharan birds.

17

AN ANNOTATED LIST OF THE SPECIES OF THE GENUS
LEUCOCYTOZOON IN SUB-SAHARAN BIRDS

Note —all figure numbers refer to figures on Plate 3

Leucocytozoon anellobiae Cleland & Johnston, 1911
emend. Johnston, 1912

TYPE HOST: Anthochaera (=Anellobia) chrysop-
tera (MELIPHAGIDAE)

MACROGAMETOCYTE. Redescribed by Mackerras
& Mackerras (1960). Parasite with a single morph,
round to ovoid, as in Fig. 7 & 8; host cell nucleus
covering approximately 75 % of the circumference
of the parasite. Known only from Gurney’s sugar-
birds (Promerops gurneyi) in South Africa (Bennett
& De Swardt, 1989)

Leucocytozoon ardeae Rodhain, Pons, Vandenbran-
den & Bequaert, 1913 (1913a)

TYPE HOST: Ardea goliath (ARDEIDAE)

MACROGAMETOCYTE. Parasite with a single
morph, round to ovoid, as in Fig. 8 & 9; host cell
nucleus covering 80-90 % of the circumference of
the parasite. SYNONYMS: Leucocytozoon ardeolae
de Mello, 1936; L. iowense Coatney, 1938; L. sana-
relli Babudieri, 1931.

Leucocytozoon audieri: Synonym of Leucocyto-
zoon toddi

Leucocytozoon bacelari: Synonym of Leucocyto-
Zoon toddi

Leucocytozoon balmorali Peirce, 1984

TYPE HOST: Dryoscopus cubla (Malaconotinae,
LANIIDAE)

MACROGAMETOCYTE. Parasite with a single,
round morph similar to that seen in Fig. 7 & 8; host
cell nucleus covers approximately 3040 % of the
circumference of the parasite.

Leucocytozoon beaurepairei Travassos Santos Dias,
1954

TYPE HOST: Sagittarius serpentarius (SAGITTARI-
DAE)

MACROGAMETOCYTE. Parasite with two morphs;
a round morph as in Fig. 8 in which the host cell
nucleus covers approximately 50 % of the circumfer-
ence of the parasite; a fusiform morph as in Fig. 12
which can be large, up to 67 pm 1 length. This
species has only been recorded from the type host
and the type locality on a single occasion.

Leucoc, zoon brimonti Mathis & Leger, 1911

TYPE HOST: Pycnonotus sinensis (PYCNONOTI-
DAE)

MACROGAMETOCYTE. Parasite with a single
morph, round, similar to Fig. 8 & 9; host cell nucleus
covers approximately 5060 % of the circumference
of the parasite; parasite widespread throughout the
distributional range of the Pycnonotidae. SYNONYM:
Leucocytozoon molpastis de Mello, 1936.

Leucocytozoon caprimulgi Kerandel, 1913

TYPE HOST: Caprimulgus fossii (CAPRIMULGI-
DAE)
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MORPHOLOGICAL FORM OF THE LEU“)CYTO-

ZOIDS OF SUB-SAHARAN BIRDS (refer tc

late 3,

Fig. 7-14). .
NOTE: most frequently encountered forms listed first; less fre-

quently encountered forms are in parenthesis. R=round morph;
F=fusiform morph.

Leucocytozoon .
Fio | spe}(l: o, Host family
7(8) anellobiae MELLIPHAGIDAE/PROMEROPI-
DAE
7(8) balmorali Malaconotinae, LANIIDAE
7(9) caprimulgi (R) CAPRIMULGIDAE
7(8,9) | centropi CUCULIDAE
7 (8; dinizi MUSOPHAGIDAE
7(8 eurystomi (R) CORACIIDAE
709) marchouxi COLUMBIDAE
7(8 neavei (R) Numidinae, PHASIANIDAE
7S schoutedeni Phasianinae, PHASIANIDAE
3) smithi (R) Meleagrinae, PHASIANIDAE
3) squamatus PICIDAE
7 struthionis STRUTHIONID AE
7 vandenbrandeni ANHINGIDAE
7(8) zosteropis ZOSTEROPIDAE
8(9) ardeae ARDI AE
8 beaurepairei (R) SAGI: 1 ARIDAE
8(9) brimonti PYCNONOTIDAE
8(9) liothricis Timalinae, MUSCICAPIDAE
8 majoris PARIDAE
8(9) peaolopesi (R) Phasianinae, PHASIANIDAE
8(9) z.emanni STRIGIDAE
9 sakharoffi CORVIDAE
10 peaolopesi (F) Phasianinae, PHASIANIDAE
10 smithi (F) Meleagrinae, PHASIANIDAE
11 dubreuili Turdinae, MUSCICAPIDAE
12 beaurepairei SAGITTARIDAE
12 (14) | caprimulgi (F) CAPP™ " JLGIDAE
12 squamatus (F) PicIx
12 (14) | toddi(F) ACCIr11RIDAE
12 ziemanni (F) STRIGIDAE
13 neavei (F) Numidinae, PHASIANIDAE
13 sousadiasi (F) CHARADRIIDAE
14 eurystomi (F) CORACIIDAE
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THE SPECIES OF PLASMODIUM IN SUB-SAHARAN
BIRDS

Plasmodium species

Hosts

cathemerium Hartmann, 1927
circumflexum Kikuth, 1931

durae Herman, 1941

elongatum Huff, 1930
fallax Schwetz, 1930

garnhami Guindy, Hoogstraal
& Helmy Mohammed, 1965

gundersi Bray, 1962

juxtanucleare  Versiani &
Gomes, 1941

nucleophilum Manwell, 1935

octamerium Manwell, 1968

polare Manwell 135

quelea Marullaz, 1912 (1912a)
relictum Grassi & Feletti, 1891

rousseloti Bray, 1964

rouxi Sergent,
Catanei, 1928

vaughani Novy & McNeal,
1904

Sergent &

Broadly in Passeriformes

Broadly throughout the avian
orders

Phasianidae:
Phasianinae

Wide variety of species

Originally described from Stri-
giformes

Upupa epops

Meleagrinae,

Ciccaba woodfordi, Strigidae

Phasianidac —Phasianinae =~ &
Meleagrinae

Widely in Passeriformes

Synonym of P. vaughani

Widely in Passeriformes and
other orders

Species incertae sedis

Widely throughout all avian
orders—most common of
avian malarias

In Emberizidae —species incer-
tae sedis

Passseriformes; noted for bow-
tie shape of schizont

Widely in all avian orders,
especially in Passeriformes





