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BLOOD PARASITES OF SOME JAMAICAN BIRDS

GORDON F. BENNETTPJ HANS WIT’FL3 and ELLEN M. WHITEn

Abstract: The prevalence of avian hematozoa in 1791 birds of 80 species and 22
families from Jamaica was determined. Species of Haemoproteus were the most

common hematozoan encountered. Species of Leucocytozoon were diagnosed only in
three over-wintering North American migrants and the genus was absent in native

Jamaican birds. The low prevalence of infection (7.4%) of blood parasites in Jamaican
birds was closely similar to that seen in Neotropical birds and far below that noted for

the Nearctic avifauna of the same families. Prevalence in adult and young birds was
virtually identical; transmission occurred primarily during the period February-

April.

INTRODUCTION

Numerous surveys of the hematozoa of
the avifauna of North and South
America, summarized by Greiner et al.
and White et al.,’’ have been carried out
over the years. Few such surveys have
been carried out on the avifauna of the
Caribbean and none on the rich avifauna
of Jamaica. Recently, one of us(HW) had
the opportunity to sample the Jamaican
avian population for their hematozoa
over an 18 month period. Bird com-
munities sampled included those in the
St. Cruz mountains, in the Blue Moun-
tains and those in the lowlands on the
marine littoral. In addition, a sample
from overwintering North American
migrants was obtained. A number of
birds were recaptured at intervals and
the change in their blood parasite
burdens noted. This report summarizes
the findings of this study.

MATERIALS AND METHODS

Birds were caught in Japanese fowler’s
nets, ringed with numbered bands for
identification on recapture and a blood
smear was obtained by cutting a toe. The
blood films were air-dried, fixed in 10051

methanol or ethanol and sent to the
International Reference Centre for
Avian Haematozoa for staining with
Giemsa’s stain and subsequent
examination.

Birds were netted in four ecologically
distinct locations as follows:

Malvern - 17#{176}58’40”N; 77#{176}42’20”W. On
a ridge of the St. Cruz mountains, 100 km
west of Kingston, 650 m above sea level.
Mean annual rainfall of 120 cm, with a
mean daily humidity of 8051, higher at
night. Relatively few biting flies noted
about man.

Greenhills - i5#{176}03’N; 77#{176}31’W. On the
north slope of the Blue Mountains at a
height of 1200 m above sea level, near
Hardware Gap. Mean annual rainfall of’

more than 200 cm producing an
evergreen (mist) forest. Mean daily
humidity of 90%. Mosquitoes present in
great numbers all year round.

Mandeville - 1#{176}03’ N; 7731’ W. On a

plateau, on the St. Cruz mountains, 750
m above sea level. Mean annual rainfall
of 200 cm. Mosquitoes always present in
large numbers about man.

Treasure Beach - 17#{176}53’N; 77#{176}46’W. At
sea level in the rain shadow of the St.
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Cruz mountains. Mean annual rainfall
less than 100 cm. Mosquitoes always
abundant about man.

RESULTS ANI) 1)ISCUSSION

A total of 1791 birds of 80 species and
22 families (Table 1) were examined for
hematozoa. Only 133 (7.4%) were in-

fected, with haemoproteids (4.21) being

the most common hematozoan, followed
by species of Plasmodiu,n (1.451),

Atoxoplasma (0.951), microfilaria (0.651),
Trypanosoma (0.4%) and Leucocytozoon
(0.2%) in order of frequency of occurrence.

Leucocytozoon was seen only in over-
wintering North American migrants and
appeared to be absent in the resident
Jamaican birds, a situation paralleling
observations” for birds in Central and
South America. Overwintering migrants
are those birds which, according to
Edwards,1 normally breed in North
America. This does not preclude the
possibility that a few individuals of these
species may breed in Jamaica.

The overall low prevalence of blood
parasites observed in Jamaican birds is
quite at variance with the comparatively
high levels encountered in the avifauna
of the Nearctic but closely similar to that
observed in the Neotropical birds,” a
situation suggesting relationships
between the two avifaunas. However, the
relationship between the Caribbean and
Neotropical avifauna is not that close.
Bond2 postulated that the main coloniza-
tion of the Greater Antilles was by bird
families of Neartic, not Neotropic, origin.
In 1948, Bond ‘suggested that most of the
West Indies birds were derived from the
avifauna adapted to the tropical con-
ditions in the southernmost part of North
America. Mayr7 regarded the
Thraupidae and Icteridae as North
American families which colonized the
West Indies and Lack” regarded the
Mimidae, Parulidae and Vireonidae as
mainly derived from the Nearctic with
the Trochilidae and Tyrannidae
representing the Neotropical component

of the West Indian avifauna.
Presumably, therefore, the major
differences in prevalence of blood
parasites noted between Jamaican birds
and the Nearctic avifauna (with which
they have their closest affinities) is not a
result of host-induced aspects, but more
probably due to a paucity of suitable
vector species.

It is interesting to note that families of
birds of presumed Nearctic origin in the
Caribbean - viz. - Columbidae, Icteridae,
Mimidae, Turdidae, Thraupidae,
Vireonidae - have among the highest
prevalence of blood parasites of all the
families (with the exception of the
Thraupidae), while those of presumed
Neotropical origin (Trochilidae, Tyran-
nidae) have among the lowest (Table 1).
Whether these observations have any
significance in suggesting the presumed
origin of the Jamaican avifauna is high-
ly questionable, however, and must
await detailed studies on the presence or
absence and the host specificity of the
biting fly vectors on the island.

Species of hematozoa.

Haemoproteids encountered included
Haemoproteus columbae and H.
sacharovi in the Columbiformes, H.

quiscalus in the icterids, H. beckeri in
Mimus polyglottis, H. fringillae/

orizivorae in the parulids and the
fringillids, H. fallisi in Turdus aura ntius,

H. witti in Trochilus polytmus and as yet
unnamed haemoproteids in the
Coerebidae and Vireonidae. Plasmodium
infections included P. vaughani in
Loxigilla violacea, Tiaris bicolor and
Turdus jamaicensis; P. relictum in
Turdus jamaicensis and Tiaris olivacea

and P. pinotti in Tiaris bicolor, Lox-
ipasser anoxanthus, Coereba flaveola
and Euneornis campestris, while an un-
diagnosed Plasmodium was seen in
Anthrocothorax mango and Vireo
modestus. Trypanomastigotes of the
Trypanosoma avium complex were seen
in Vireo osburni, T. padda was noted in
Tiaris bicolor and trypanosomes
resembling T. calmietti were seen in
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Icterus leucopteryx, Vireo altiloquus

and Tyrannus dominicensis. The
Atoxoplasma, haemogregarines and

microfilariae were not specifically iden-
C C tified. Leucocytozoon fringillinarum was

seen in two migrant Dendroica warblers

- C � - and L. dubreuili in a migrant Catharus

ustulatus.

- - N � � Overwintering migrants

A total of 182 overwintering migrants
- ‘- � representing 29 species was examined for

� blood parasites; only 10 (5.5%) harbored

� hematozoa (Table 2). The only
Cl N .� Leucocytozoon infections seen in

Jamaica were in North American
� migrants. Presumably, species of this

genus do not occur in indigenous
� Jamaican birds of the same family;

� possibly there is a lack of ornithophilic
- �- � blackfly vectors. The prevalence of

-� � e� - C Cl CO r-� � � hematozoa in the migrant birds is
s.” Cl CO 0BOCa
E .� - C C remarkably low. These birds are essen-

-� 0 � tially inhabitants of Zones 1 and 5 of
N North America,� where the average

� ‘� � prevalence of blood parasites is 35%

a) p (Zone 1) and 40% (Zone 5). The low
� prevalence of blood parasites in these

�.. � C migrants in Jamaica indicates that (i)
parasitaemias are at a low (or chronic)

level and may be too low to detect with
routine blood smear techniques; (ii) there
is no relapse or recrudescence of infection
on the overwintering grounds as is noted
when the birds return to their summer
breeding grounds in spring’ and (iii)

there is little or no transmission of blood
.� parasites in Jamaica during the months

the migrants are resident. These obser-
.� vations would suggest that there is little

southward or northward transportation
of avian blood parasites by migrant

� .� C � C �- birds, supporting the views by White et

al.” and Greiner et al.� that birds con-
a � ;c.� .. tract their blood parasites on the

B .� � . -= � � breeding grounds, not during migration.
C a. lr.10.a#{176}C<C-’ � . . .

a -� � Since the overwintering migrant birds
0 -� � -- are the source (along with the northern

C Z � � non-migrants) of the hematozoa on the

-� � � Z � pp pp pp pp pp northern breeding grounds, the

C migratory birds must be carrying a
* E- biologically significant number of
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TABLE 2. Prevalence of hematozoa in resident and non-resident populations of
Jamaican birds.

Population

Total birds

exam. infect. H.

Total birds with

L. P. T. Mic. 0.

Non-resident overwintering
migrants 192 10 4 3 2 0 1 0

Percent infected 5.2

Resident Jamaican birds
TREASURE BEACH 6 2 2
MANDEVILLE 129 8 8

Percent infected 6.2
MALVERN 999 70 41 16 4 4 5

Percent infected 6.9
GREENHILLS 465 43 28 7 3 5 3

Percent infected 9.2
TOTAL JAMAICAN RESIDENTS 1599 123 71 23 7 9 16

Percent infected 7.7

T = Trypanosoma;
Mic. = microfilaria;
0 = Atoxoplasma, Haemogregarina.

H = Haemoproteus;
L = Leucocytozoon;
P = Plasmodium;

hematozoan infections. These infections
are being carried south (and north) with
the migrants, but the level of
parasitaemia is too low to facilitate

transmission on the overwintering
grounds, providing functional vectors

are available. In addition, the lack of

relapse of hematozoan infections follow-
ing the fall migration southwards,
together with the marked relapse noted
following the spring migration
northwards and onset of breeding,

suggests that the relapse is in some way
triggered by the onset of breeding activi-
ty.

Regional distribution of avian blood
parasites in Jamaica

The prevalence of blood parasites in
birds from different localities in Jamaica
was remarkably uniform (Table 2), con-
sidering the variations in the en-

vironments sampled.

Treasure Beach

A total of 51 birds of 11 species was

examined for blood parasites; only two
doves were infected with Haemoproteus

columbae. However, the sample was com-
posed primarily of 45 individuals of over-

wintering scolopacids which were not

infected with blood parasites. While this

lack of blood parasites is normal for

scolopacids,� the deletion of these birds

from our data reduces the Treasure

Beach sample to a level too low for
further consideration.

Mandeville

A total of 129 resident birds of 4 species

was examined; 8 individuals (6.251) har-

bored Atoxoplasma (Table 2). The bulk of
the sample (126 birds) was composed of

the colonial-nesting Pet rochelidon fulva,
and all the Atoxoplasma infections were

in this species. This is another example

of the association of high Atoxoplasma
prevalence with colonial-nesting birds as
noted by Greiner et al.’ The overall

prevalence of parasitism is similar to

that experienced elsewhere in Jamaica
(Table 2).

Greenhills

Blood smears from 465 resident birds
of 25 species were examined; 43 (9.2%)
harbored blood parasites, primarily
species of Haemoproteus. Although
representing the highest prevalence of
parasitism of the 4 areas studied, the
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prevalence is not significantly different
(P = 1%) from that noted in other regions.
At Greenhills, mosquitoes were noted in
great abundance attacking man all year
round (as they were at Mandeville), but
the prevalence of Plasmodium in the
avifauna here was a little less than at
Malvern (Table 2), where mosquitoes
around man were less abundant.
Presumably, therefore, the common
anthropophilic mosquitoes of this region
are not involved in the transmission of
avian Plasmodium. Probably, or-
nithophilic species are involved as
demonstrated for Plasmodium
circumflexum� and P. vaughani.”

Malvern

Blood smears from 999 resident birds
of 41 species were examined; 70 (6.951)

harbored hematozoa, mainly species of
Haemoproteus (Table 2). The prevalence
of blood parasites was not significantly
different from that observed in other
areas. A total of 1464 birds of 43 species
were examined from both Greenhills and
Malvern. Although the Coefficient of
Community” was only 0.56, the 23 species
common to both areas represented 1332
birds (91%) of the individuals sampled.
The two samples, therefore, were based
on essentially the same species composi-
tion, all other factors being equal, similar
rates of prevalence of blood parasites
would be anticipated, as is the case. The

gross difference in environment between
Greenhills and Malvern apparently did
not influence the prevalence rates as
might have been anticipated on the basis
of experience elsewhere.”

Possibly the similarity of prevalence of
blood parasites in both Greenhills and
Malvern is due to a certain degree of
movement by local resident birds within
Jamaica which operates to mix local
populations and equilibrate prevalence
levels. There is some justification for this
view based on observations made on a
flock of yellow-faced grassquits (Tiaris
olivacea) netted at Malvern. This flock
(with a maximum of 30 individuals) first
appeared in late March and then disap-

peared in late April of 1977; they were
never recaptured. Comparison of the
wing length of individuals of this flock
indicated a significantly shorter wing-
length (t-Test, P = 1%) than that of

resident Malvern grassquits recaptured
on numerous occasions. This flock ap-
parently moved in from lowland areas
(where wing lengths were shorter) or
even possibly from other Caribbean
islands. This latter possibility is unlikely
as migrants usually have longer wing
lengths than non-migrants. This par-
ticular flock harbored Plasmodium
pinotti and represented six (37.5%) of the
Plasmodium records for Malvern (Table
2) and 50% of the Plasmodium records for
the month of April (Table 3). These
infections are probably acquired at some
place other than Malvern.

Recaptured birds

Over the course of the 20 months of this
study, 303 birds were recaptured one or
more times following their initial cap-

ture, usually with an interval of 3 months
or more between captures. Twenty of
these birds (6.6%) harbored a blood
parasite on initial capture; the blood
parasite status of 11 birds remained un-
changed over the course of the study
while 9 birds lost an infection and 9 birds
gained one. Thus the actual prevalence of
parasitism in these birds was essentially
the same as that for the overall Jamaican
sample (Table 2).

Seasonal Transmission

The prevalence of blood parasites in
the resident Jamaican bird population
was determined for each month (Table 3).
Initially, two-by-two tests were per-
formed to determine whether the
prevalence of blood parasites was
significantly different between years
and between the same months of
different years. Prevalence rates were
not significantly different between years
(P=1%) or between the same months of
different years (P=1-5%). Therefore, the
data were pooled. Blood parasites were
present in the bird population through-
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TABLE 3. Seasonal prevalence of hematozoa in resident
1976 to July, 1978). Abbreviations as in Table 2.

Jamaican birds (September,

Total Total Percent Birds infected with

Month birds infect, infect. H. P. T. Mic. 0.

January 168 8 4.8 5 2 0 1 1
February 141 10 7.1 2 6 1 0 2
March 238 21 8.8 16 4 1 1 0
April 304 31 10.2 21 12 1 1 0
May 57 7 12.3 7 0 0 0 0
June 279 21 7.5 11 1 0 2 8
July 35 4 12.1 3 0 0 1 0
August - - -

September 148 9 6.1 5 1 2 0 1
October 230 15 6.5 9 1 2 0 3
November 41 0 0
December 52 0 0

Note: Overwintering migrants caught as follows: - January - 27; February - 15;
March - 38; April - 72; May - 4; June- 1; July - 0; September. 21; October - 26;
November - 8; December - 0.

The total of birds examined exceed the number seen in Table 2 as 94 birds captured in
1977 and recaptured in 1978 are added to the figures.

out the year except in November and
December (Table 3). Highest prevalence

rates were noted in the period March
through July.

Comparison of the prevalence of
parasites in young birds of the year with
that in birds one year older was in-
teresting. The prevalence of parasitism
in the young birds of the year was 8.3%,
compared to an 8.451 prevalence of
parasitism in older birds. However, most
of the infected young birds were en-
countered in September-October (79% of
the total infected young). On the other
hand, most infected adults (70%) were
found in February through April, and
only 3% of the total infected adults were
found in September-October. In this
latter period, 22% of the total sample was
obtained, while 32% was obtained in
March-April. These observations

suggest that there are two periods of
transmission in Jamaica, one in March-
April and one in September-October.
However, if this were the case, the one
year and older birds should be subjected

to two periods of transmission and thus
show both a higher overall prevalence
rate of blood parasites and an increase in

prevalence in September-October. On the
contrary, the prevalence of parasitism in
both age classes of birds is virtually
identical and the older birds show a
marked decline in parasitism during
September-October. Presumably,
therefore, transmission in Jamaica oc-

curs primarily in March-April. However,
the breeding season in resident
Jamaican birds is far from synchron-
ised, but extended over the period
January to October(HW-personal obser-
vations). This extended breeding period
makes analysis of the prevalence of
hematozoans in immature birds extreme-

ly complex, and the present data is
insufficient to permit a satisfactory ex-
planation of the results.

CONCLUSIONS

The blood parasite fauna of the birds of
Jamaica closely reflects the prevalence
levels and species distribution observed
in Neotropical birds and significantly
differs from that in North America.
North American winter migrants have a
low prevalence of hematozoa, indicating
a lack of recrudescence of infection dur-
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ing the winter season in contrast to the returning to their summer breeding
spring.’ This, coupled with an active grounds), reduces the possibility of active
transmission season in March-April for interchange of parasite species in this
resident birds (when many migrants are overwintenng area.
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