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BLOOD PARASITES OF BIRDS FROM CHIRIQUT ANTY PANAMA
PROVINCES IN THE REPUBLIC OF PANAMA

CUTAYLO E SUUSA nnd CARLTUN MUHERM AN, e Mool Lisd

Higmabibie uf B,

ritory. Azt gt Manaman,

Abatract: Bload smears were examined from 55715 birds from four areas m the
Hepablio of Panama. Hematoson were prosent inoal lease 112 (300 of the 281 species
examined, An avernll prevalence of I35 of the individual birds wos noted:

Haemoprofeas 9%
rlasmeaidankesterella =
areas varied {rom 148

Ly 285

Plasmeadivm 5%, Leweocytozoon
wand miteroflariae 395

<M Frapanosame B, At
Prevalence tnoeach of the four sty

Distribation 15 wnalyveed by arders, Pamilies and

individual species of Mlasmodion ave tebulated, XNew host seconds rom L0 specivaof

bards are recorded

INTRODUCTION
Aoprevious reporl COralindo and Sawsa,
19661 lsted the Ondings of @ surseey of
Blood parvasites of birds hom g siagele
repion of Panama, Holl wod Welomre
1967 have added several additional
records. Previows records ol Hematoeon
from bivds of the neatropical region were
summarized vy White, #f al, {19751 in-
cluding  the available data from the
Bepublic of Panama. These authors
reported on the disteibotion of  blieed
narasites o the Neotronies on the basis
el e svian-host Samilivs aod the region
in which they veeur, The prosent paper
summarizes a aindy af hload parasites of
4

hirds from lour different aress ol the

Pacific slope af the Isthmus of Panatme.

MATERIALS AMNIY MITTHOS
[rescriptian of  the  stwdy areas:
Specimens for this study were progured
from Tour wrens Two onllecting s3les,
Cuesta de Picdraz and La Fortunao, are
located in the highlands of Chivigui
Provinee in western Panama aod the
other twe aveas, Juan Mina and Bavana,
e sea level in Panama Peavioes just
cazt of the Panama Canal (Fig, 11 The

Lartiipmil

S Hnmpelon Dz, Elenclesrsoniville, M

o el shwcdy owos maehe possable lay oo

two locations in weslesn Pabama are
enviched  with species prodoninantly
rupresersbative of the Cenlral American
avilauna, Thoese locations  provided g
sample of the Pannmanian avilaons
similur e that found in the Atlantie
regions ol western o The volleet
g =ites =ampled noeastern Panama
Proviner are more influenced by the
Colombian (Soulh Amcerical avilaana.

La Fortuna (Arvea A iz located in the
highlands of Chirtgu Provineo, some 25
km norlh ol Gualnen The nren has been
s lected o the sice of o nee hvdaelectrie
protect where the Chivigui Biver dam will
b constracted. The colleciion wren was
lecated appreximately [0
lewel. 1w considered o rainy Proman-
Lane Life Zone with an anousl precipita
tion of abeat 400 mm, [n this area, o
total of 2008k bird species hove been noted
cAdmes, LHTT with strong representa-
tion of species known from the wesilern
Adlantiec slepe wmed the Costa Hiean
avitauna,

et e Prledra CAven 180 15 o collect-
ing site located on a small Tavm o
proximately 1800w elevation just
beloow the town of B Volean, oo Lhe
alapes of the Chivgu Valoane, The aven

s hove e

the FPoznelotin for Saerobizelogy. Present
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FIGURE 1. Man of the Republic of Panama indicating the general location of
eollecrings sites for bivds in La Fortwne, Chirigui Provines Choea Ao, Coesta de Pieden,
Clirigui Province CAvea B Jusn Mina, Panama Provinee tAven O and Bayvano,

Panama Provioes (Area 1.

wsed to be, soone 25 vears ago, unier a
cover ol clowd farest, but il s oow come
pletely cleared and aeihaed mostly as
graeing pastures wilth some caltivietzon
of cilvus, plantain, sugar cone and
viegelalles.

Juan Ming tAres O has beon o mos
quito collecting Neld  seaton Tor o
tomologists ol the Gorgas Memaorial
Lahoratory for many vears, [01s located
inoan old citrug plantation on the soucl
bank of the mudelle Chagees siver, at the
ild boundary of Panama and the Canal
Aone, The plaetabion has beon overe
grown for many vears by secored growth,
and some parts have been conyveried inte
graging pastures. Nearby are peimary
forests of the cransitional oype e
proaching the Tropical Moist Fopest
HEET T T

Havaoo tArea 1136 locsted aboat Fkm
egst of Panamas Cily and the Panama
Canal. It s now an =l remaining in
the Bavane Hiver Hvdroelecteie diom
reservedr after e recent Mlooding of the

Basing The area cervesponds L Lropieal
Torest transibiemal fo gl dew forest
The average raiefal] b 2000 mn ear-
responeding wach the Pacific regime of
precipilation paitern of the Bepullic of
Panama, with o prolonged wel sonsen
frien Avpret] o Moo boy

Muothoubs, The hlood smeare wliich «
stitute the basis of this roport wers ols
tained during o poriod ol vighl vesrs
EGS throngh 1976 s '|'|:-,'|;-|'|_;\-|_!|_|_-;'[ e
extensive survey  Jor arthvoped-borme
viruses in Panami, The
follwed  woere oleseriled
fhalmde and Sousa, 196610 Dedent
Loy of aviun hasts was made by Podrea
Cralinelo soel Bustorein Momdes roms the
Memorinl  Laboratary
cuestioradle tdentitios were eon e
fronn sty skins subrmitted ve the Late
Alesander Wormore of ihe Smithsonio
[rstitistion in Washinglon, 1000 and Fu-
Fisenmann of  the  American
Muscum ol Nawaral History, Specimens
calleeted i La Fortuna aree woere iden-

el i
nrew sy
i
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titied by Mobert 5 Hidgely of Yale Ui
versily and K, Hinds fram the Gorgas
Momorial  Luboratery. Species names
wern sl avcomling o Bidgely ©1097065),
Tl Blesed Tilims woore lsed withomethyl
lvolal tr the Teld and troaccd  wich
Crlemsa stain by conventiona] methecds
in the labovatory, Each simear was -
amined under an ail immersion abjective
c10m) angd dx ocalar Tor st lenst 1
hefore dhscarding as oo
parasite found™ Most pozitive spoees
were examined lor longer periods in
senrch ol mixed infecticns or o aid
ditional  stapes  which  mght clamfy
diapnosis, Heproscetdive Bl Tilme
favve bevn denosined in the Dnternational
Refevence Center for Avinn Haematos
al Memaorinl Umiversity, 51 Jabne, New
franad liand CACeeEsinn Nos, B2 LR

minuies

RESULTS AND DISCUSSION

Cieopraphical analysis:

Single smearvs wers albiained fean a
total of 4,715 individusls. representing
AR mpecies, LA penera, 6 Tamilies, and
I arders, Thew  neluded 8366 binls
repreRenbng S ospecios, BR gonerm, 94

Collection

Taral M.

a7

families, and 8 orders rome Aven AL S491
bards, 48 species, 39 genera, 19 familing
and 7 arders fromy Arveg B 591 hirds, L0
apecies, B penern, 27 familios and L]
prilers From Avea O aoud, 20207 biveds, 150
spoecies, L genera, 31 fumilics a1
prders frorm Area 13 Tabalations of find
ings from each ares are presendod in
Table L. A total of 661 Bivds woere foned
nfected  with ar least one e of
Hematoaon from all aveas of colloction,
for an averall infection rate of 1855, Birds
corllocted in duan Minn (Aren O near the
Panama Canal showed the highest eae
of iodection (25 The lowest eale of
infection {130 was abserved in the
avilauns examined Trom DBavine (Ares
L3y i castern Panama,

Macrofilaviae were meve Treguently
deteeted in Da Fartwna Cheean A where a
4% prevalence appeasred  significantly
higher than the 2090 provalence ol
serverl in the other areas. Leacocviazoons
weens ol lownd Deguently in the Blood of
restcdent birds, Only 20 individaals, <010
il the tedal saomple, were found inloeed
with  this Infections
Leacneylozonn were dingnosed  mosily
PLE af 20 cases) in migrand bivd species

pratraasibe. witle

Founel
Iisibive

S InTected with ™

Arvca lovalilies Bivdl= examined No. % P LT B (Mher

M Lo Prorsuna, RS GEOISE HRE JOMDE0E 44 DD
Chivigui Provines:

] 1

I Cuesta de Piedr, 22 AT 2hE LA 195 L3 LA 2 an
Chivigui Provines:

L Jusn Mins, Ml 3A1Ra00 1oLy 06
Farmama Provinee

(] v, BT HG 1R 20 B2 0T 248 28 00
Fanama Provines

All

aregs A2 i S SN P e o WCH I P e L R |

P Masmodiom: 1 Hosmopestous, 1. — Leveacsyiozenn: T Tevpoosonn;

ME - Micrafilaciae, ol Atoxopliosme, Ponbesieosdin, o



IR

which mav have acouired the infoei

R

Havmapridens  Infectinms
were maost leeguently detected o baeds ex
aranied from Cuesto de Predras iArea 1
Hemuoproteid

demnonsteated e 2000 ol the bisds exoan
ined From thes aves, The prevalence of
Plosrmedtom was L% bivds fonn Aoen

ulsewhere.

|!li=.TH:-ii'ElI':-i W

L2, ranging oo Ueree to Gve timmes thatl ol

the ather areas

Ih=tribation by Avinn Haost:

Table 2 shows the disteibution of bivds
according: e the avian
fuomialies nclhaded i the sample. The
largest propartion ol the hivds
Passeriformes 100 individualsn, but
Apociformes (2500 and Columbiformes
(1030 were alzo well represented, Esoept
for Lhe Picilormes 5360 all other orilers
were represented by smaller samples,
Haemaprotens was o fregquent parasibe

arilers  and

W

amang  Columbiloomes,  Apocdiiormes
anel Passeviformes. Plosmodinm was
seen almoaslt  exclusively  in Passer-

frmes. Only two oot of THT bivds fownel
infected with this genus waere from other
wvian orders (Caprimuly
Columbiformes),

Actntal af ]
Coarvilies) woere examimed for

lormes ol

y Passerilivern Iards (206

sprecies, 17
blood  parvasites, Only twe Tamilies,
Viresdaninlae  and  Sylviadae,  were

pepresented by Jess than 2340 udividoals,
The sample size varied from B0 Eo 597
hirds examined 10 the ollver 15 Familes.

The prevalence of infecton
markedly  amang Lhe Toeailies.
letericdome (8250 and Yireolaoiiclae (1000
showed the highest prevalence of infee
tian with Tlenudoraa, Flowever, the lutior
family wus represented by oondy two
birds. Ocher Gunilies, such oz Plpedase
and  Thirudinulae, the liwost
rrles of dolection. Less than DYool 320
bivds af the family Pipeidae and none of
Rl ividoals feorn e Thirod indae wers
fomnd mfected, Wilthin these Lwo ox-
trommes, Clotingadae, Vireonidae, T
didae and Thraupiioe showeld  previe-
lenees Tromm 27 to 4585, The prevalence

viried
[l

shevacedd

dournal of wilgithe Dispases Yol 18 Mo 2 April 16542

armonys oLher passevine nilies o loded
in this sty waried from [0 4o @200,

Acvording o the  parnsiies foand:
Flgsmodnm wae identified in 355 ol the

misitive Tirds, These malarvial parasices
wiere olten scen in binds of the Foe
micariidae, Tyrannidae,  Freingillidae,
Thraupidae, Tordidae, Vireonidie aod
[eteridae, Mlasmoniem was inlrequentin
Cotiridae, Hoesmoeprateid  parasites
were ollen observed in mozsd passeriao
Birels (RS ol the posilives), bat woere nol
found o Hivedinidoe,  Pipridae. amd
Trergelocd v tidae Lardedie vt nzad Wi
delected only ameng Torvdidaes 4000,
Coatngidoe G890 el Poralidiee 15000
nsmally in migrabery species, Afoyoples
megbarnkestorelfn parasites  were seen
enly i few instances among Thraupidae
2 ol A7 Invds), [eteridae 115000 aoned
Fringillidae 30750450 vepresenting  less
than 15 of the todal bivds examined

Haemopratens coltmbae Kruse [8350,
the  principal  blood  parasde found
among Columbiformes, was porticularely
prevalent in Colembina talpocofl (G55
Haemoprodeus arehdoches Coatney andd
Wost 1938 and A frochd i White, Benell
and Williams 18748 wers the only hemato-
woail parasiles seen in humminghivds
(Apocdiformes: Trochilidae), Ten of 24
species of hummingbivds were found in
lerlenl with  these  haemoprodeids,
Hoemoprotews and  Posmodivr woere
widelv distributed among Passorifornmes,
Chat ol 24 Saeemoprofens infections Saund
wmeny Cotingidace, S853% woere recognized
in the hlack and white becard
iPachyromphns afbogrisens) and the
whitewinged bocard (8 podvefopiens),
B smadinm often seen in the
spolled  antlied  (fAviophvioy noeor-
apdes), the social flveatcher W vioeetetes
simadlis), the gray-colored robin Turdes
gravid,  the  wedaoyved  wiceo (Ve
allvacenz), the erimson-backed tanager
{Harmpharelus diveidiains ) the blaegray
Latiager fThraapes eisoapaes ) the vel o
billed cacigue (Amblivecrens
frddaserioens ), The bluck-striped sparrosw
(Arrcmanops conirosteis) and the vari

WS
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able seedentor fsparaadon aurilol 11 s
poxssible the somre o the low Tevol i foc
Lions ilentilied as Moemopentens may

actually  represent Plosmadinm cuses
with anly wamelocyies circolaling in the
Tlownel aof the namaeadlv tafeeneed v ian host
at the e of sampling,

SAototal ol 170 new s i-parisibe recirgd =
areincluded in the findings of this survey
(Talale 21

ITHENTH TOATION: Mast of the infee-
ticns produced perasitermins ol less oo
e parasite per T ped) blood oells,
Specific wlentidv in g siyrle smoar survey
musl be hasvd exclusively on
morphological  charactens=oes o o
limited number o visible Torms Mooy
wverlapping  chavacteriziies  in the
curren by aceepled classification o these
parasites make dingnosis precarions, For
pxample, the Snding o very fow elongsane
wanetoevies aned a single sehizent con-

taining four merszoites could e Inter-
preted ns o early stage ol severnlspocies
il Plasmodiom, Al the infections with
Lewcocyiozonn cendained risuzd
soomeloeytes ol owoere aften e fow i
ey W juscify spect e assi@nment
Chorly, £ dwdveenddc ol the Tuvdidae voulid
b pecopnized, With the exeeption ol
Hacmoprotens coluribae. Ho teoehndl oned
I arehilockus cited ahbove, which wern
sulliciently nuomerows andd cliraclerstice
o desve Datle douhit ns o their tlentice, adl
ither havmoproleid infoctions had sach
i low pavasitenn that species identiliene
Lin wis oot plausible Tyvpes 2 and 4 ol

Cirednet et al L9770 swere the goneloey e
forms usnally abserved, The fevpanno-
charactervisiienlly
pleamerphie, wore searce wlaen G in
the individoal blood prepavations and no
alivmpl wos mude fo clssily then o
SIS,

soanvs,  wineh o oare

The tden ity ol e Masmad faoe spoecies
are Labolted in Tobled, The cuthors aee
wel] wwmre of the fael that wath Tarthor
material andsor selation and study in
experimental hoses these designations
i bt raeve tnoevvey and than even some

Tl

af e nfections escin reporbed as
Havmeorofvus maght prove 1o e
Plocarpoainn st We laove adlempted
designate sypecies on dhe basis ool
Iooabvimmends  Wreiner el
THTHa o magnr charncweristics ol the
species asstenec] aned bope this appemech

will aid fulure anvestigatoes o Lhe
clhavtfeation ol fhis peahlem and ooaand
oo esawloanterpeelioion ol the s
tribacion ol e sempeeed oo am
presalent in avian hesis,

-ii_"il,'l,'il\.-.‘i af
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The prevalence of Henwlowoes in the
nectropical avifauma s substantally
loseer than that of the Newretie W oite oo
al,, s Bivds i the mearctie regeion af
Ll Western Luve
fonned o hoocbor ol Jeast one typee af
hesmatoann
specivs examined (Creiner ol al, 1875y
i centrast te neatrepieal Biceds wiinch
been  Tound  infecred with
hermatom i aniy 580 of the species ex
armieed (W hite et al, THTAL The present
giucly of the avian Hematlowos i the
lares ol the Hepublic of Panan has
shown at Joast TEE OO out of o wetal of
e species harboved at legst one homato:
wirtny parasite. This is comparuble L
linehiongs (o e Neoteopae, bBul muach
loweer thin wndicated foe che Neasctie,
The prevalence of Hematozes i 3,700
birds af the Hepoblie of oo exione
ined durings the preesent =oody was 187
Mlentical with the D85 rate of infeelion
reporied by White o1 al, CL97H Lo 20 H20
hivds  previeasly exoamined  fov Dlood
picrasites e the neolropaenlregiens, This
1m however, much lewer than the 270
priovalense  recovded  for Conteidl
Ammerican bids by the same athors, A
camparizon sl our findings with provious
munrized b Tabie o

Hemi=phire been

parastbe  gn TS of the

Foave

il 15 s

Present findings on the hematossin
prrasites ol vds colleewed T foar avens
ol the pawilic slopes of e Bepoblic of
Famama have shown that the presvidenoee

ef infection varies Troom LAY 00 eistern
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