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Part of this study is from a Ph.D. dissertation, Department of Zoology and Entomology,
University of Connecticut.

CONTRACAECIASIS IN PELICANIFORM BIRDSrn

HARRY W. HUIZINGA, Department of Biological Sciences, Illinois State University,

Normal, Illinois 61761

A bstract: The ascaroid nematodes Comztracaecumn spiculigerumn and C. mnuUipapil/alum;z

were recovered in large numbers from the proventriculus of four species and 66
individuals of pelicaniform birds collected in Connecticut, Florida and South Dakota.
Both species of nematodes were commonly observed to penetrate the mucosal wall
of the proventriculus where they caused gross hemorrhages and ulcerations. Micro-
scopic lesions consisted of compression atrophy of the glandular mucosa with
generalized inflammatory infiltrations. Comztracaecumn may serve a beneficial role in
the digestive physiology of cormorants by crawling through and breaking up ingested
fish which facilitates the entrance of digestive enzymes. Wild-captured nestling
cormorants held in captivity until maturity lost their nematode infections in three
months suggesting that Contracaecumn has a short life span.

INTRODUCTION

Ascaroid nematodes in the genus
Contracaecumn are common parasites in
the proventriculus of pelicaniform birds
where they have been observed in large
numbers during stomach content analy-
sis,”� and it has been suggested that they
contribute to the death of birds.’ The life
cycle of C. spiculigerumn from fish-eating
birds includes a copepod as possible first
intermediate host and various fish as
either first or second intermediate hosts.”
The parasite is often observed to pene-
trate into the wall of the proventriculus
and cause lesions. The purpose of this
paper is to give the results of a parasite
survey that was conducted during a larger
study of the histories of two species of
Contracaecumn from fish-eating birds.’
Lesions caused by the penetration of the
nematodes into the proventriculus are
described and a possible relationship of
Contracaecumn to the digestive physiology
of pelicaniform birds is discussed.

MATERIALS AND METHODS

Host birds were killed with a shotgun
and examined for parasites immediately
or within a few hours. The proventricu-

lus was opened with a scizzors in a dish
of water and examined for numbers and
types of worms and gross lesions. The
proventriculus was soaked overnight in
tap water and then scraped to free larval
stages which had burrowed into the
mucosa. Nematodes were fixed in 70%
ethyl alcohol, cleared for study in lacto-
phenol and identified.”” Proventriculus
tissue containing representative lesions
was photographed and then fixed in 10%
neutral formalin, embedded in paraffin
and stained with hematoxylin and eosin.
The sex of birds was determined by
gonadal examination.

RESULTS

Nematodes recovered

I. Comztracaecummz spiculigerummz

Forty-five of 47 double-crested cor-
morants, Piza/acrocorax auritus, collected
at Noank, Connecticut during 1964 to
1965 were infected with Comztracaecumn

spicu/igerum and a total of 1521 nema-
todes was recovered. The mean number
of worms for several collection dates
within each month are given for conveni-
ence of presentation (Table I). The
worm burden ranged from 0 to 160 with
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a grand mean of 32.4 worms per bird.
There was no correlation between the
sex of bird and parasite burden. Nine of
the 47 cormorants had lesions in the
mucosal wall of the proventriculus caused
by nematode attachment.

The main food items recovered from
the proventriculus of 30 cormorants were
the following species of fish: Tautogola-

brus adspersus, cunner, found in the
stomach of 22 birds; Pseudop/euroizectes

ammzericamzus, winter flounder, 7; Mvoxo-

cepizalus octodecimnspimzosus, sculpin, 7;
Menidia mnenidia, silversides,’; Anchoa
sp., anchovy, I; Fumzdulus Izeteroc/itus,

killifish,I; and Tautoga onitis, blackfish,

I. Larval stages of Comztracaecumn sp.
were found encapsulated in the mesen-
teries of naturally infected fish including
the cunner, flounder, killifishand sculpin.
These encapsulated larvae were compar-
able in size and morphology to the
immature stages of C. spicu/igeru,mz ob-
served within the proventriculus of sev-
eral cormorants (Table 1).

Eleven European cormorants, P/ia/a-

crocorax carbo carbo, collected at Noank,
Connecticut during 1964 were infected
with a total of 828 C. spiculigerumn. The
worm burden ranged from S to 183 with
a grand mean of 75.3 worms per bird
(Table 2). Although not measured,

Table 1. Sex and mean numbers of Contracaecum spiculigerum from Doub!e-Crested Cormor-

ants collected at Noank, Connecticut, 1964-65.

No. Birds

Examined

Month Sex and Mean Numbers of Worms Recovered

Examined Male Female Immature Totals

10 July 1964 8.1 7.8 18.7 34.6

7 Aug. 1964 10.4 7.7 20.4 38.6

S Sept. 1964 13.2 18.2 17.8 49.2

20 Oct. 1964 9.2 9.7 11.3 30.1

2 Nov. 1964 2.5 3.0 2.5 8.0

3 April 1965 6.3 3.7 3.0 13.6

47 Mean 9.1 ± 8.6 9.2 ± 10.6 14.0 ± 18.0 32.4 ± 3.16

Table 2. Sex and numbers of Contracaecum spiculigerum from European Cormorants collected

at Noank, Connecticut, 1964-65.

Sex of
Bird

Date Worms Recovered -�

Captured Male Female Immature Total

F 9-28-64 5 8 107 120

M 10-7-64 67 50 66 183
M 10-14-64 4 1 2 7

M 10-14-64 12 12 62 86
F 10-24-64 2 12 9 23
M 11-2-64 29 67 10 106
F 11-2-64 3 2 0 5

M 11-2-64 36 46 0 82
F 11-2-64 12 28 11 51
M 11-9-64 12 2 9 23
F 11-25-64 58 76 8 142

SF Total 240 304 284 828
6M Mean 21.8 ± 22.9 27.6 ± 27.6 25.8 ± 35.7 75.3 ± 59.0
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worms recovered from the European
cormorant were visibly larger than those
from the double-crested cormorant. The

following fish were found in the stomach

contents of the European cormorant:

cunner, tautog and sculpin.

C. spiculigeruni was found in lesser

numbers in two non-pelicaniform birds:
the black-crowned night heron, Nycti-

corax nycticorax and American mergan-
ser, Mergus amnericanus, collected at
Noank, Connecticut during 196S.

Individual specimens of the brown
pelican, Pe/icanus occidenta/is, and the
Florida sub-species of the double-crested

cormorant, P. auritus floridanus, collect-
ed during January 1966 at Sarasota,
Florida were infected with 200 and SO

C. spicu/igeruni, respectively. Although

measurements were not made, worms
recovered from the pelican were mark-
edly larger than those previously recov-
ered from cormorants.

Two double-crested cormorants collect-
ed at Dry Lake, South Dakota on June
22, 1970 were infected with C. spicu/i-

gerum in numbers comparable to the

data given in Table 1. Two young cor-
morants, approximately 2 to 3 weeks

old, were removed from the nest at the
Dry Lake, South Dakota rookery on
June 22, 1970 and held in captivity for

several months until mature. The birds
were given a diet of frozen fish supple-

mented with multiple vitamins. Eggs of
C. spicu/igerumu were observed in the
feces of these birds on June 23, 1970
and at weekly intervals until the birds
spontaneously stopped passing eggs dur-
ing the week of October 1 to 7, 1970.
Worms were not found in these birds
upon necropsy following death of un-
known causes during January 1971.

2. Contracaecumn ,nu/tipapil/atunz

A second species, C. mnu/tipapil/atumn,

was found in the proventriculus of six
water turkeys, Anhimiga amihinga, collect-

ed near Placida, Florida in July, 1965.
Worms recovered from one bird were 56
males, 76 females and 26 immatures.

Pathological Observations

1. Gross Lesions

Adult and larval worms of C. spiculi-

gerumn were frequently observed to bur-
row into the mucosal wall of the proven-
triculus causing petechial hemorrhages,
ecchymoses and erosive ulcerations (Fig-
ures 1, 2). However, the majority of the
worms were usually found lying unat-
tached within the lumen of the proventri-
culus. C. mnu/tipapi/latumn penetrated into
the proventriculus of the anhinga more
frequently than did C. spiculigerumn in
the cormorant (Figure 3). Penetration
was restricted to the glandular mucosa
and worms were not observed to enter
the thick underlying muscle layers of the
proventriculus. The nematodes of both
species attached firmly with their anterior
mouth parts and were difficult to pull
free (Figure 4).

2. Microscopic Lesions

Histological examination revealed adult
worms of C. mnultipapillatumn embedded
in the mucosal wall of the proventriculus
where they caused compression atrophy
of the glandular portion (Figure 5). In
some sections, an inflammatory reaction
was observed in the mucosa adjacent to
burrowing worms. The inflammatory
changes consisted of focal accumulations
of lymphocytic and lymphoblastic cells
which had infiltrated into the submucosa,
muscularis mucosa and muscle layers of
the proventriculus (Figure 6).

DISCUSSION

Owre’ reported the common occurrence
of Contracaecumn spp. in the stomachs
of birds in the families Anhingidae,
Pelicanidae and Phalacrocoracidae col-
lected in Florida. The nematodes were
often observed penetrating into the
stomach wall (proventriculus) and into
the flesh of ingested fish. He theorized
that the nematode may serve a mutual-
istic role by crawling into and breaking
up food masses, thereby aiding in diges-
tion. He also suggested that, in the ab-
sence of food, the parasites may feed
upon the host alimentary tract. Penner”
described ulcers in the stomachs of sea
lions produced by the burrowing habits
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Figure 1. Proventriculus of doube-crested cormorant opened to show characteristic numbers

of C. spiculigerum. Note glandular mucosa (GM), and esophagus (E).

Figure 2. Close-up of portion of Fi:ure 1, showing attached worm (arrow) with

resultant hemorrhage (H) and ulceration (U) of mucosa.

Figure 4. Anterior end of C. multi.

papillatum. Note lips used for at-

tachment (X130).
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Figure 3. Lateral view of cut portion of proventri-

culus wall of anhinga with C. multipapjillatum at-

tached to and extending from glandular mucosa

(actual size).
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Figure 5. Section of tissue in Figure 3, with nematodes embedded in mucosa and causing

compression atrophy (X130).

Figure 6. As Figure 5, but showing inflammatory response throughout glandular mucosa

(GM), submucosa (SM), and muscle layers (ML) (X130).
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of Contracaecumn spp. Vik” observed the
penetration of “anisakis-type” larvae into
the stomach wall of porpoises with re-
sulting ulcers. Van Theil et al.” observed
an acute abdominal disease syndrome in
man caused by larval anisakid nematodes
of herring.

In the present study, both C. spiculi-

gertmmn and C. mmzu/tipapi/latumn penetrated
into the mucosa of the proventriculus
where they caused lesions. It was con-
cluded that mucosal penetration is a
common behavior of Comi tracaecumn

spicu/igerumn which shows a wide range
of host specificity in birds of the Order
Pelicaniformes. However, it has not been
established that this parasite is capable
of causing illness or death. Individual
birds found dead or dying, that also have
heavy nematode infections, should be
examined carefully for other disease-
causing agents.

Contracaecumn spp. was observed crawl-
ing through and apparently feeding upon
ingested fish tissue within the bird’s
proventriculus, which confirms the ob-
servations of Owre.’ However, the para-
sites were found embedded in the proS
ventriculus whether or not fish food was
present. There was no evidence that the
worms were feeding upon the host tissue
as an alternate to ingested food, and
histochemical study is needed to clarify
this problem. The presence of large
numbers of penetrating nematodes had
no observable effect upon the condition
of the birds examined. The habit of
attachment appears to anchor the worms
against the abrasive movement of un-
digested bone material which is passing
from the proventriculus into the intestine.
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The movement of Contracaecum

through the food bolus within the pro-
ventriculus appears to aid the bird’s
digestive process by mechanically break-
ing up and facilitating the entrance of
digestive enzymes into the food. As such,
the worms may provide a benefit to the
bird, but in view of their penetration
habit, Contracaecumn cannot be consider-
ed a mutualistic organism.’ That Contra-
caecumn has both parasitic and mutualistic
tendencies serves to illustrate the well-
known overlap between various categories
of symbiosis.’

The observation that three week old
nestling cormorants passed eggs of C.

spiculigerummi in the feces suggests that
the young birds had acquired patent adult
worms at a very early age by either of
two possible methods: 1. ingestion of
fish containing infective larval stages
with subsequent maturation of the worms,
and 2. passage of mature worms from
the parent bird along with regurgitated
fish. Since the worms were found to
penetrate into ingested fish and the
parent cormorants were observed to feed
their young by regurgitation of stomach
contents, the second method is most
probable. In addition, it is unlikely that
the encapsulated larval stage from fish
could have undergone the necessary molts
and development to the patent adult
worm within the period of three weeks.
The spontaneous loss of infection in cap-
tive cormorants after three months sug-
gests that C. spiculigerumn may have a
short life span. This might explain why
pelicaniform birds do not become super-
infected during a lifetime of ingesting
fish containing infective larvae.
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