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PARASITES OF THE BALD EAGLE (HALIAEETUS
LEUCOCEPHALUS) OF NORTH AMERICA

BENJAMIN N. TUGGLE and SHEILA K. SCHMELING, National Wildlife Health Laboratory, 6006 Schroeder

Road, Madison, Wisconsin 53711, USA.

Information concerning parasites of
the bald eagle (Haliaeetus leuco-
cephalus) in North America is relatively
sparse. Since the bald eagle in parts of
the United States is an endangered
species, collection of eagles for
parasitological study is difficult. There
have been several singular reports of
parasites found in oron bald eaglesin the
literature. However, Kocan and Locke
(1974, J. Wildl. Dis. 10: 8-10) reported the
first survey of helminths collected from
dead and moribund bald eagles they ex-
amined from 1963-1971.

Since dead and moribund eagles are
collected and submitted to the National
Wildlife Health Laboratory (NWHL) for
necropsy to determine factors that con-
tribute to their mortality, the opportunity
was provided to collect and identify en-
doparasites and ectoparasites observed
during routine necropsy. This paper sum-
marizes the parasites found in bald
eagles examined from 1979-1981.

Parasite specimens were obtained
from a total of 84 bald eagles collected
from 18 states. All helminth parasites
were fixed in AFA (alcohol-formalin-
acetic acid). Trematodes and
acanthocephala were stained with
Semichon’s carmine and mounted.
Nematodes were cleared in glycerine.
Ectoparasites were fixed in 70% alcohol
and cleared in 10% KOH before being
mounted. Wet smears made from in-
testinal scrapings were examined at 140
and 1000X magnification to detect the
presence of protozoan parasites. Bald
eagle specimens submitted to NWHL
were not used exclusively for parasito-
logical examinations, thus metazoan
parasite specimens were collected by
sight. Fine-mesh screens were not used.
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Parasites recovered from bald eagle
hosts are shown in Table 1. One proto-
zoan, two genera of Trematoda, one
genus of Acanthocephala, seven genera
of Nematoda, and three genera of
Mallophaga were reported. New host
records are indicated in the table by an
asterisk. Female Contracaecum found
without males or those that were found
as larval stages were identified only to
genus. Helminths of the genera
Eustrongylides, Paracuaria, and Tetra-
meres were also reported as genera since
only females were found.

Kocan and Locke (op.cit.) reported nine
genera of helminth parasites from bald
eagles from North America and Canada.
Five parasite species (Phagicola longus,
Neodiplostomum banghami, Neogo-
gatea pandionis, Cladotaenia bangha-
mi, and Capillaria contorta) found in
their study were not observed in our
survey; however, six genera not previous-
ly reported are listed.

The protozoan parasite found in
several of the eagles in our study is
reported as a Sarcocystis-like species
(Fig. 1). The oocysts observed in in-
testinal smears were sporulated and dis-
porocystic; however, single sporocysts
were observed without oocyst walls. This
was probably due to the thin wall (< 1
um) of the oocysts rupturing under
pressure and releasing the solitary
sporocysts. Each sporocyst, lacking
steidia bodies, contained four elongated
sporozoites and numerous rounded
granules (Figs. 2 and 3).

Mean length and width measurements
of 80 oocysts were 20.1 + 0.7 um (range
18.9-21.7) and 15.8 + 0.7 um (range 14.5-
16.9) and for sporocysts, 15.4 + 0.5 um



502

Journal of Wildlife Diseases Vol. 18, No. 4. October, 1982

AN 104S N A4 S
IM paddeu, d S S
IN Bluownaug W S S
Td stso[[1d1adsy é é S
ON 10ys é I S
as pautuuapu) Jd I S
Td eumeuy junig d I S
Td Ied Aq Y d I S
NI euwinet) junig N I S
YA j0ys W I S (g669L) "ds wn2a0ID43u0)
AV auruyoAng Jd \'4 d (v669L) "ds sapiAj3uosisny,
VAOLVIWAN
T1d j0ys Jd A IS (£669L) "ds snyouky.io43ua)
VIVHdIDOHLNVOV
: (0) eruownaug d N S (2669L) 20470pUO D10113Q1Y
M siso[[131adsy d v €L
M spuajuy N v L
e uorNo013[H Jd S L
Td uonnd0133[y d S L
VI pajeloewy d I €L
VI uo1no01a[ d I €L
M pautuLajapup) d I L
IM snuojag d I €L
NI j04yg d I €L
M ewnex) junig W I L p(1669L)
:Z aozw 2 — '—. ESNQEUNQEOU EHEQQQQQ;U
VAOLVINHY.L
00 Autuosiod pea| A \ IS
AV pajeewy W A IS
;A ewnel, N v IS
AV pautuiajapu é I IS
\40) snuLuy N I IS 'ds ax1[-s17s£000.40g ,
VOZOLOYd
5 Uo1d3[[0) yrea(] Xag q ady v1SOH ajisereqd
Jjo el Jo asne)) ut NG

IR61-6L61 WOy smpydadoona) snjaavipy Woj palarodal sajisered 1 JTHV.L

Downloaded From: https://bioone.org/journals/Journal-of-Wildlife-Diseases on 20 May 2024

Terms of Use: https://bioone.org/terms-of-use



503

Journal of Wildlife Diseases Vol. 18, No. 4, October, 1982

14
as
AV
AV
AV
VD)
40
AV
IM
11
T
VIN
VI
dN
IM
NI

LN

AV
AV
AV
1
IN
O
s
AV
HN
4O
1
VO
14
AV
VA

stso[[1d1adsy

048
pajeldovwy
104s

xod ueiAy
uorjeRWY
pautuualapun
autuydANg
PaINd01309] %
oys

rvwines) junjg
siso[[131adsy
PaIno01309[ 3
PaIMd01303H]
oys
paddeaj,

104s

rwnedsj,

rwneay jung
pajeeWg
pajeRWY
vwnea} junig
rruownaug
104s
pautualapu)
pajetoewy
duuosiod pear]
spinoesIty
104s
pajeewy
siso[[id1adsy
pajeloewy
paddeaj,

=

AL LSS e 222 2

Ziomt e L L L

CLCLCLCLZ—~—~—~—~ << < W

NNNNNNNNANNL NN AR A

NN v

/]

(200LL) “ds puDNODIDY
(100LL) "ds sasowvaaf ,

(000LL) "ds pauiko04g

(6669L)
wWNSSALdIP WNIIDIOILOY

(8669L)
1ydjopni wWniavIDIIUO)

(L669L)
wmpndodynuw WndaIDLIUO)

(9669L)
WNDYdad0L1UW WNIIDIDIJUO))

(panunuod) ‘1 J1dV.L

Downloaded From: https://bioone.org/journals/Journal-of-Wildlife-Diseases on 20 May 2024

Terms of Use: https://bioone.org/terms-of-use



504

Journal of Wildlife Diseases Vol. 18, No. 4, October. 1982

AV erwadndag K| I H

NIN dutuostod pea] W I H

O oys W I H

AV Ied> Aq Y W I H (LOOLL) snjpydad0osip
AV xod ueiay N I H sn)oydadoasip 0)1ar42a3a(
T4 pajedewry A v H

AV pajeloRWy K| A\ H

v ewmnelt) junjg A \ H

v pajetoewry W \'4 H

LN o4ys N v H

AV oys W v H

T4 Pagnootoe[y K| S H

VO Pamooxds[y K| S H

AV xod uelAy d I H

AV erwadndag K| I H

T4 ewmnen junig A I H

Td PaINo01303[ 3 K| I H

Td 1ed Aq NYH A I H

AV ewneys|, N I H
NI Auruosiod pea] N I H

AV Ied Aq NNH W I H (900LL)
AV xod ueiAy W 1 H 13321)0Y SNYIUAY110padsDL))
AV xod uelAy d S q

AV rBlUOwINaUJj P2 1 qd

IM SRuoIdg K| | q

VO pajeloewyy K| I dq

AV eumned, W I qd (€o0LL)
A% pajetdewy W 1 4q SuaIsanv)J wn)oydadod)o)

VOVHdOTIVIN
(P00LL)
14 siso[[d1adsy W v A% DIDINIDWD WNININAS0IDLIAS
(£00LL)
MV 04 W v 9 $nI0)a1q0 sn)pydadowso)),
5 Uo1Rd3[[0) yrea(q Xag q ady e1SOH ajisered
Jo ayerg Jo asne) ur g

(panunuod) ‘1 FIgV.L

Downloaded From: https://bioone.org/journals/Journal-of-Wildlife-Diseases on 20 May 2024

Terms of Use: https://bioone.org/terms-of-use



505

Journal of Wildlife Diseases Vol 18. No 4. October. 1982

‘COLOZ puelAIe g

LN wmoye(]

‘$119SNYIBSSBIA

de — y ‘wayorvay

Sarcocystis-like sp. from in-

Haliaeetus
showing oocyst wall (W), sporozoite (8),

1.
and granules ((

.
g
of

U

N
¥

FI(

leucocephalus

testine

8 um.

). Scale bar

and

sporozoites
granules. Qocyst wall is not seen. Scale

2. Sporocysts of Sarcocystis-

oL

=

Z

=

. °r
~
=
= = 3
x % =

S

[GoREN I
= =
o = £

"SPA0IAL ISOY MIU SABIIPU]

‘vsn

D[[IASI[Ag] ‘UonRB[[0) ANIseIrd [BUONEN 'S) AY) ul pajisodap sawads aanejuasaidar jo siaquunu uoissaody |,

UISUOISTM = [M ‘BIUIBIIA = VA ‘Yein

yinog - (IS ‘uodaiQ = YO ‘BUBIUOIA = LN ‘UNOSSIIA = O ‘B10SaUUljy = N ‘Ue3tydi = [N ‘dUte]N = JIN
VIA ‘eMO] = Y] ‘BL3I03Y) = yI) ‘BPUO[] = "[J ‘OpeIo[o)) = ())) ‘Blulojl[e) = Y)) ‘euozuy = 7y ‘ejse[y = AV,

‘paulwiIdlepun = / ‘I[ewWwd) = Jf ‘el = | ‘Jnpe = Yy ‘Inpeqns = ¢ ‘Juipjseu = N ‘arnjewrwit =

L faunsajut [rwis = [§ ‘Yorewols = § ‘sninowjuasoad =  ‘sndeydosa = f ‘sdum pue Apoq = ¢ ‘pedy = H,

AV
MV
MV

pateovwy
xod ueiay
xod uviay

W

»
\

o

\%
S
I

H
H
H

(panunjuod) ‘1 Y 1dV.L

Downloaded From: https://bioone.org/journals/Journal-of-Wildlife-Diseases on 20 May 2024

Terms of Use: https://bioone.org/terms-of-use



-~ -

FIGURE 3. Cross  sectional  view  of
Sarcocystis-like  oocvst showing  four
sporozoites  and  numerous  granules
within sporocysts. Scale bar 7 um.

(range L8162  and 105 - 0.5um (range
9.7-11.2). Sporozoites mean length and
width measurements were 10,1 - 0.1 um
(range 9.5-11.0) and 2.6 - 0.3 um (range

2.2-8.1), respectively. The intestines of

ecach of the infected eagles were swollen,
hyperemic, and the lumina were filled
with a reddish exudate. The poor post-
mortem  condition of the intestines,
however, did not permit satisfactory

histological examinations to determine if

this protozoan parasite was responsible
for this condition.

Using the classification proposed by
Frenkel (1977, ). Parasitol. 63: 611-628),
the oocysts we found in the cagles would
belong  to the family  Sarcocvstinae,
which contains two genera, Sarcocystis
and Frenkelia. ‘The actual genus and
species of the protozoan are unknown

Journal ot Wildiite Diseases Vol 18. No 4 October. 1982

because the oocysts were not fed ex-
perimentally to appropriate intermediate
hosts. These two genera differinlocation
of the cysts in the intermediate hosts,
therefore, the parasite is referred to only
as a Sarcocystis-like species. This is the
first report of sarcosporidian oocysts in
bald eagles.

Isoporan oocysts were found in bald
cagles examined by McDonald and
Locke (pers. comm.). They originally
thought the oocysts were of the genus
Isospora. The descriptions of the oocysts
observed in  cagles they  examined
resembled the sarcosporidian oocysts
reported here, however, no measure-
ments or other morphologic descriptions
that would permit detailed comparison
are available. Since their oocysts were
fully sporulated in the intestine and
resembled the protozoan reported here, it
is probable that the oocysts were not an
enteric  Isospora, but  rather a
Sarcocystis-like species.

No mortality and minimal pathology
can be directly attributed to the presence
of any of the parasites found in or on the
bald eagles examined. However, the
biological significance of parasitic infec-
tions in these raptors should not be
ignored, particularly since infections
with parasitic such as
Serratospiculum,  Fustrongylides and
Capillaria have been reported as signifi-
cant pathogens in other birds (Clausen
and Gudmundsen, 1981, . Wildl. Dis. 17:
105-109; Kocan and Gordon, 1976, .. Am.
Vet. Med. Assoc. 169: 908-; Winterfield
and Kazacos, 1977, Avian Dis. 21: 1I8-
451,

We wish to thank Dr. Ronald Fayer for
his comments regarding Sarcocystis and
Dr. Louis Locke for his suggestions dur-
ing the preparation of this manuscript.
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