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ABSTRACT: A heavy infection with schistosomes of the genera Trichobilharzia and Dendritobil-

harzia was considered the cause of 90% mortality in a group of 40 wild-caught Atlantic brant

geese (Branta bernicla hrota) that were maintained in captivity on a fresh-water pond in Aurora,

Ontario. Numerous adult worms and eggs were disseminated in many organs throughout the body

of all birds examined. The main pathological findings, attributed to both eggs and adults, included

emaciation, thrombosis of the caudal mesenteric vein and its branches, fibrinohemorrhagic colitis,

and in some birds, heptomegaly. Translocation of brant geese from their natural marine environ-
ment to a fresh-water pond may have caused them to be exposed to parasites which they would

not normally encounter.
Key words: Branta bernicla hrota, Atlantic brant, Trichobilharzia sp., Dendritobilharzia sp.,

schistosomiasis, pathology.

INTRODUCTION

Schistosomes commonly occur in water-

fowl (McDonald, 1969; Farley, 1971), but

they are rarely reported as a cause of mor-

tality (Farr and Blankemeyer, 1956; Le-

vine et al., 1956; Pence and Rhodes, 1982;

Wilson et al., 1982). Schistosomes are often

overlooked at gross necropsy because of

their small size, occurrence within blood

vessels and the low degree of pathology

associated with infection. This study de-

scribes an outbreak of clinical schistoso-

miasis in a group of translocated captive

Atlantic brant geese (Bra nta bennicla hro-

ta).

CASE HISTORY

During the week of 6-12 March 1981,

40 Atlantic brant geese were caught on a

golf course on Long Island, New York.

They were shipped by air on 13 March to

Toronto, then transported 70 km north to

Aurora, Ontario, where they were wing-

clipped and immediately released in an

enclosure.

The birds had access to two spring-fed

ponds with muddy or silty bottoms and

sandy shores. Aquatic vegetation and algal

growth were plentiful, and combined with

slow water flow through the ponds, pro-

vided an ideal environment for inverte-

brates, especially molluscs. Numerous oth-

er captive and wild waterfowl (Canada

geese, mallards, etc.) also shared these

ponds.

On 20 July 1981 a single brant goose

was found dead. The first bird showing

signs of lameness was recorded on 27 July.

The number of brant geese limping in-

creased to 18 by 30 August. However, by

12 September, most birds had recovered

and only eight were still lame. During this

period (27 July-12 September), three brant

geese died and one was killed. However,

a diagnosis was not made at this time.

On 9 November, one brant was killed

by an owl, and two more died January

1982. Thus, by the spring of 1982, 32 of

the original 40 brant geese remained alive.

On 2 May, another individual was found

dead. In late June, some birds started to

limp and by 3 July, eight birds showed

marked lameness. Another bird was found

dead on 14 July. During the period be-

tween 3 August and 27 September 1982,

the greatest mortality occurred; 25 birds

died (one of which was killed). Finally,
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following the death of a single bird 11

October, only four of the original 40 re-

mained alive by the spring of 1983.

The clinical signs were nonspecific ill-

thrift, weight loss, and lameness. Often, the

birds were merely found dead. The dead

birds weighed 800-900 g, which is ap-

proximately one-half their normal weight

(Bellrose, 1980). Other species of water-

fowl inhabiting these ponds were appar-

ently unaffected.

MATERIALS AND METHODS

Sixteen frozen carcasses and one freshly killed

bird were necropsied and gross lesions de-
scribed. Major blood vessels were examined un-

der a dissecting microscope for schistosomes.
Mature specimens were teased from thrombi,
fixed in 10% neutral buffered formalin, stained
in Semichon’s acetic carmine (Noble and Noble,

1962) and mounted in permount. Mucosal
scrapings and feces were collected from the co-
lon of frozen carcasses and a sucrose centrifu-

gation-flotation technique was used to isolate
schistosome eggs. Eggs were examined micro-

scopically and measured with a calibrated ocu-

lar micrometer. Representative tissues (listed in
Table 2) were collected from the carcasses, fixed

in 10% neutral buffered formalin, processed
routinely, sectioned at 6-8 sm and stained with

hematoxylin and eosin (H&E) for light micro-
scopic examination. The number of cross-sec-

tions of worms in tissue was determined in each

of several randomly selected low power fields
(lOx objective) per tissue. The number of eggs
was similarly determined in five randomly se-
lected low power fields per tissue.

Snails were collected for identification by ran-
dom spot dredging of the ponds. These were
examined as squash preparations by light mi-

croscopy.

Gross findings

RESULTS

All birds examined were markedly ema-

ciated and dehydrated with reduced pec-

toral muscle mass and prominent keels.

Gallbladders were distended with bile and

the gastrointestinal tracts were devoid of

ingesta. Occasionally, incidental cestodes

and nematodes were present in the intes-

tinal tract. The most consistent findings

included thrombosis of the caudal mes-

enteric vein and its branches. The distal

two-thirds of the colon was thickened and

congested, containing a granular fibrino-

hemorrhagic exudate adherent to the mu-

cosal surface. Pulmonary congestion and

hepatomegaly were variable findings.

Freezing artifacts often obscured further

interpretation of gross lesions.

Dissection of the thrombosed vessels re-

vealed numerous intravascular parasites of

two distinct morphological types. Long

white thread-like trematodes were found

within many thrombosed veins throughout

the body, including the caudal mesenteric

and hepatic portal veins (Fig. 1). A second,

more robust and flattened parasite was

found in the branches of the abdominal

aorta.

Parasite identification

Identification of these vascular parasites

was based on their morphology and loca-

tion within the host. The white thread-like

specimens were present in greatest num-

bers and consistently located in the venous

system. Measurement of the parasites was

difficult owing to their fragility and en-

tanglement with each other and in throm-

bi. Parasite fragments often exceeded 10

mm in length. These worms were identi-

fied as belonging to the genus Tnicho-

bilhanzia (McDonald, 1981), probably T.

brantae (D. B. Pence, pers. comm.). Rep-

resentative specimens are deposited in the

National Museum of Canada Invertebrate

Collection, Ottawa, Ontario (Accession No.

NMCP 1985-0063, -0064).

The robust flat parasites (measuring

12.0 x 1.5 mm) were found only within

the arterial system and occurred in lower

numbers. These were identified as belong-

ing to the genus Dendnitobilhanzia

(McDonald, 1981), probably D. pulveru-

lenta (D. B. Pence, pers. comm.). Repre-

sentative specimens are deposited in the

National Museum of Canada Invertebrate

Collection, Ottawa, Ontario (Accession No.

NMCP 1985-0065, -0066, -0067).
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FIGURE 1. Numerous Trichobilharzia sp. (arrows) within an opened hepatic vein. H&E. (Bar = 13.3

FIGURE 2. Transmural section of colon demonstrating the large numbers of viable, degenerate and/or

mineralized eggs inciting a granulomatous reaction in the mucosa and multi-focally in the submucosa and
muscularis layers. H&E. (Bar = 800 �sm.)
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mm.)

Eggs recovered from mucosal scrapings

of colon were oval and measured 83 x 125

.tm. A delicate spine was present at one

end and often a miracidium was evident

within the egg. While lacking the typical

spindle shaped appearance of most schis-

tosome eggs, these eggs are similar in size

and shape to at least two described Tn-
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FIGURE 3. Cross-sections of adult Trichobilharzia sp. within a thrombosed mesenteric vein. Severe vas-

culitis and perivascular inflammation is evident around the affected vessel. H&E. (Bar = 200 zm.)
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chobilhanzia spp., T. brantae and T. filli-

fonmis (Farr and Blankemeyer, 1956).

Snail identification

Snails collected from the ponds were

identified as Physa gynina and Helosoma

tnivolvis (Goodrich, 1932). The Physa gy-

nina were most prevalent. Squash prepa-

rations of the snails revealed numerous

empty sporocysts, but cercariae were not

recovered.

Microscopic findings

The most dramatic microscopic lesions

were in the terminal colon. Many viable,

degenerate and/or mineralized eggs were

present transmurally in the colon causing

a severe granulomatous reaction charac-

terized by a pronounced mixed inflamma-

tory cell infiltrate consisting of histiocytes,

fibroblasts, plasma cells and lymphocytes,

with fewer heterophils and giant cells (Fig.

2). Mucosal destruction was marked in

acute lesions, while in more chronic areas

fibrosis and thickening of the colon wall

were the prominent features. Extensive ex-

udation of fibrin, cellular debris and eggs

was a consistent finding in the colonic lu-

men.

The eggs had a thick eosinophilic shell

that was often convoluted as a result of

artifactual contraction. The degree of mu-

cosal destruction correlated positively with

the number of eggs present. Viable eggs

were present free in the lamina propria,

while degenerate or mineralized eggs were

most often associated with granulomas.

Mature schistosomes were found in the

serosal and mesenteric blood vessels. Adults

of the genus Tnichobilhanzia were identi-

fied in section, distinguished by their long

filamentous appearance. Furthermore,

similar to previous studies (McMullen and

Beaver, 1945; Pence and Rhodes, 1982),

the majority appeared to be males based

on the presence of sperm packets in the

coelomic cavity. Females containing eggs

were not observed microscopically. How-

ever, adults were usually associated with

thrombi and eggs were often observed in

close proximity. Extensive hemorrhage and

perivascular mononuclear cell infiltration
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TABLE 1. Distribution and numbers of adult Tricho-
bilharzia sp. and Dendritobilharzia sp. in various tis-

sues of captive brant geese.

Number

Location

Mean

score

Range

of

score

affected!

number

examined

Trichobilharzia sp.

Caudal renal vein 2.88 0-4 6/8

Branches of go-

nadal veins 2.25 1-4 8/8

Hepatic portal

vein 2.00 0-4 7/8

Mesenteric vein 1.75 0-4 5/8

Branches of gastric

veins 0.75 0-2 4/8

Pulmonary vein 0.62 0-2 3/8

Esophageal vein 0.50 0-1 2/4

Jugular vein 0.50 0-2 2/8

Femoral vein 0.25 0-2 1/8

Thyroidal vein 0.67 0-2 1/3

Dendritobilharzia sp.

Caudal mesenteric

artery 1.25 0-1 2/8

Cranial mesenteric

artery 0.12 0-1 1/8

Renal artery 0.12 0-1 1/8

Meningeal artery 0.33 0-1 1/3

0, no worms observed; 1, 1 worm per low power field; 2, 2-

5 worms per low power field; 3, 6-10 worms per low power

field; 4, >10 worms per low power field.

were present around most vessels (Fig. 3).

Vasculitis was less common. Adults of the

genus Dendnitobilhanzia were rarely iden-

tified in cross-sections of arteries.

The mucosa of the small intestine was

intact and only rarely were degenerating

eggs observed in the lamina propria. Ar-

teries and veins in other organs (Tables 1,

2) in the body often contained eggs and

mature schistosomes (Fig. 4) resulting in

thrombosis and perivasculitis. Eggs were

found in a variety of tissues inciting lesions

varying from none to marked granuloma-

tous reactions (Fig. 5).

DISCUSSION

The mortality in this group of brant geese

was attributed to the effects of infection

with schistosomes. The clinical signs of ill-

thrift, weight loss and emaciation probably

TABLE 2. Distribution and density of schistosome

eggs in tissues from captive brant geese.

Location

Mean number

of eggs per

LPP
Number of

birds affected

Lung 3.23 7/7

Liver 1.75 8/8

Kidney 45.31 7/7

Spleen 0.27 1/8

Colon 76.00 8/8

Small intestine 0.15 1/8

Adrenal/gonads 3.15 6/8

Brain 1.50 2/2

Gizzard 1.32 2/8

Proventriculus 0.05 2/8

Esophagus 0.05 1/8

Heart 0 0/5

Pancreas 0 0/5

Skeletal muscle 0.40 1/4

Foot web 0.80 1/1

LPF, low power field lOx

tissue/bird).

objective (5 fields examined/

resulted from both protein-loss from the

severe colitis and inanition due to the sys-

tematic illness associated with the heavy

parasite infection. Lameness may have

been a non-specific sign, often seen in sick

waterfowl without any attributable lesions.

A possible explanation was thrombosis of

the femoral vessels, although this was an

inconsistent finding at necropsy.

The lesions associated with avian schis-

tosomiasis vary with schistosome species,

the species of host and with individuals in

the same host population. Minor lesions are

usually egg-induced and not the result of

adult or immature schistosome activity

(Pence and Rhodes, 1982) reflecting the

well-adapted host-parasite relationship in

their natural environment. However, there

are occasional reports of severe lesions and

mortality in waterfowl caused by imma-

ture or adult schistosomes. Pence and

Rhodes (1982) described an outbreak of

mortality in endemic wild ducks in Texas,

caused by Tnichobilhanzia physellae. The

lesions were attributed to mature schisto-

somes and were confined to the liver. Adult

schistosomes were also observed in the

mesenteric veins, but there was no evi-
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FIGURE 4. Numerous filamentous Trichobilharzia sp. worms and several eggs (arrows) in a thrombosed
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renal vein. H&E. (Bar = 600 �sm.)

dence of a tissue response in this site. Schis-

tosome eggs associated with granulomas

were occasionally observed only in the mu-

cosa and submucosa of the intestine.

McMullen and Beaver (1945) reported lung

and liver lesions in ducklings, pigeons and

canaries which they attributed to the mi-

gration of schistosomes in experimental in-

fections. McLeod and Little (1942) de-

scribed an enlarged liver with abscessation

due to migration of immature schistosomes

in a pigeon exposed to Cercaniae elvae.

Other reports of schistosome-associated

mortality in waterfowl are related to the

aberrant location of adults and eggs within

the host. Levine et al. (1956) described

encephalitis in a swan (Cygnus cygnus)

attributed to schistosomes of the genus

Dendnitobilharzia. Adult schistosomes

were observed in meningeal arteries, but

the lesions were attributed to the inflam-

matory reaction towards the eggs. Eggs

were also found in the villi of the small

intestine and in the liver, pancreas, and

gizzard mucosa.

Farr and Blankemeyer (1956) attributed

mortality in Canada geese to schistosomes

identified as Tnichobilharzia brantae re-

covered from mesenteric and renal veins.

The pathological findings, however, were

not described.

Wilson et al. (1982) described mortality

in a group of mute swans (Cygnus olon)

associated with infection by Dendnitobil-

harzia sp. Gross lesions were not seen in

the birds, but microscopic examination of

the brain revealed disseminated granu-

lomatous lesions containing schistosome

eggs in the cerebrum and cerebellum. Sim-

ilar granulomas were also observed in the

intestines, lungs and liver. Mature schis-

tosomes were found in the mesenteric ar-

tery. It is a characteristic of members of

the genus Dendnitobilhanzia to live in ar-

teries rather than veins, the typical loca-

tion of avian blood flukes (Vande Vusse,

1980).

In our study, the extent of lesions and

distribution of the two types of schisto-

somes were of significance. Worms of the

genus Tnichobilhanzia were present in the

greatest numbers and probably produced

the majority of eggs. Lesions in most or-

gans appeared to be the result of the aber-

rant distribution of immature and mature

schistosomes and eggs of this genus. The
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FIGURE 5. Degenerate schistosome eggs randomly distributed in the hepatic parenchyma often inciting

a granulomatous reaction (arrow). H&E. (Bar = 150 zm.)
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brain lesions were more likely due to the

Dendnitobilhanzia sp. based on the pres-

ence of adults in the meningeal arteries,

which is in agreement with previous re-

ports (Levine et al., 1956; Wilson et al.,

1982). The natural hosts for Dendnitobil-

hanzia sp. are diving ducks, in which adult

worms live in the caudal mesenteric ar-

tery, producing eggs which are passed in

the feces of the bird (Vande Vusse, 1980).

In dabbling ducks, geese and swans the

trematodes are found in the aorta and its

cranial branches and other abnormal sites,

and infections are nonpatent due to marked

tissue destruction associated with emboli-

zation of the eggs in various organs (Vande

Vusse, 1979).

Snails were the likely source of infection

even though we were unable to positively

identify cercariae in snails obtained from

the ponds on which these geese were main-

tained. During the summer months when

cercariae are most abundant and active in

fresh-water lakes and ponds of the Great

Lakes region (Jarcho and Burkalow, 1952),

brant geese are normally found in an arctic

marine environment (Bellrose, 1980), pos-

sibly well out of the range of the parasite.

Tnichobilhanzia brantae and D. pulvenu-

lenta, to our knowledge, have not been

reported previously to infect B. bernicla.

We suspect that translocating and main-

taining brant geese in captivity on fresh-

water ponds during the summer exposed

them to parasites that they would not nor-

mally encounter. The endemic waterfowl

that shared this pond showed no signs of

illness or mortality from these parasites and

likely have a well-established host-parasite

relationship.
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