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.. 
 During the past year and a half the writer has been impressed with 

the considerable number of nematodes of pathological significance 
w.hich are found in this country In either domesticated fowls or other 
birds of economic importance. Although some of these parasites 
have been reported individually t:t· the time of the finding, It is con­
sidered worth while to bring together and summarize former reports 
with the new ones, that a more general idea may be formed of the 
part played by parasitic nematodes in the production of pathological 
conditions in poultry and other economically important birds of 
this country. 

CAPILLARIA ANNULATA IN CHICKENS AND TURKEYS 

During the last two autumns there was found, first in turkeys 
(4-) 2 and more recently in chickens in Maryland: a parasite previously 
unknown in this country, which to all appearances is of marked 
pathological significance. This nematode, Oapillal'ia annulata 
(fig. 1), very slender and threadlike, as capillarids usually are, is 
sewed into the mucosa of the esophagus, including the crop. In the 
early stages a hyperemia and the blocking and enlargement of the 
lymph follicles are apparent; the walls of the parasitized parts 
become greatly thickened and nonelastic; in later stages a sloughing 
of the mucosa and the formation of a fibrinous pseudomembrane 

1 Rend In r,art at the ~~rond nnnual meetinK of the American Society ot ParasitoloKlsts.
Dec. 30 1926, In Philadelphia, Pa. 


'ltallc numbers In parentheses refer to .. Literature cited," p. 9. 
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occllr. A study of the microscopic changes of the tissues in material 
collected by the writer has been made by Hung(6). The thickening 
and loss of elasticity of the affected parts and the impairment of the 
lymphatic apparatus must certainly lower the efficiency of this part 
of the digestive tract, and the loss of appetite and the wea!rened, 
emaciated condition seen in chickens and turkeys harhoring this para­
site, resulting finally in their death, may be ascribed partially, if not 
wholly, to infestation with this nematotie. The pseudomembrane, 
sometimes 1.5 mm. thick, undoubtedly interferes with the function­
ing of the crop, and birds showing tlus pseudomembmne have a 

history of having rejected grain and 
eaten only soft feeds. In Europe 
O. a!llIn-mata occurs in chickens and 
is apparently not reported as impair­
ing their health; it also occurs in 
pheasants, in which it has been re­
ported as having proved fatal, the 
symptoms being similar to those 
found in chickens and turkeys in 
this country. It has been identified 
by the writer in the ruffed grouse of 
Michigan 'md should therefore be 
kept in mind in the study of diseases 
affecting that bird. The parasite is 
apparently 'widespread in this coun­
try; in a recent survey it has been 
found in chickens in Georgia, j\Iis­
sissippi, a,nd Louisiana, the lesions 
being the same as those described 
above. 

STRONGYLE INFESTATION OF 
DOMESTICATED 'GEESE 

Another disease new to this coun­
try was found during 1926 (3) 
among domestic geese in the form of 

FlG. I.-Capillaria annulata-A, head infestation of the gizzards with a 
io~~ 11, mille tnll; Iltter Ciurea, strongyle, AlIddo8t071w:rn all.Ye-rUJ. 

(Fig. 2.) The deaths of large
numbers of geese in New York were 11pparently due to the parasite. 
Recently this nematode has been identified from wild geese in Can­
ada (\'icinity of Ottawa). the writer being indebted to A. B. Wick­
ware for the matel"ial. Geese heavily infested with A. UJn8e-rUJ lose 
appetite and become emaciated and llnemic; the ghzards displuy a 
crumbling, necrotic, horny lining with deposits of brown pigment, 
eridently the result of hemorrhages! and throughout this lining the 
nematodes are found in large numbers, tile head usually buried in 
the tissue. This dis~ase, known. as" Magenwurmseuche "10 Germany, 
has been regarded as the cause of death among domestic geese 10 

that country and elsewhere in Europe, and its pathology has been 
studied by Joest (1). Bunyea and Creech (1), of the Bureau of Ani­
mal Industry, made a histopathological study of infested gizzards 
collected by the writer. Of special interest was their findinO' of a 
marked local eosinophilia in the mucosa propria of the gizzard'. 
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NEMATODES FOUND IN PIGEONS AND OTHER BIRDS 

Among carrier pigeons of the Signal Corps of the United States 
Army, heavy infestations of the proyentriculus with DisplUll1'7.Jnm 
spimUs (fig. 3) have caused the death of m,my of the birds. Through 
the courtesy of C. C. 'Vhitney, Fort Sam Houston~i Tex., the writer 
was supplied with the proventriculus of one of these birds, in order 
to identIfy the pl\rasite Imd study the ehenges. The symptom'S of 
infestation, as described in correspondence by 'Vhitney, are droopi­
ness and loss of weight by the birds, which, 'however, retain a rave­
nous appetite even up to the time ot death. Loss of pigmentation of 
the iris, pl'obably due to anemia produced by the worms, is also a 

FIG. 2.-LlIll<ido8tr>m/JIn an8cri8.-Ll, hpad ('nd; nfte~ Rallllet, 1803. B, vulva. and 
tall of femllle; ufter R£'lnhardt, 1922. a, mule tull; after UallIiet, 1893 

marked feature associated with the disease. That the birds never 
lose their appetites has been noted by previous writers in connection 
with a similar disease of chickens, caused by a closely related species, 
D. nasutdJj this nematode, when present in large numbers, may pro­
duce cachexia and death of the birds. In the case mentioned, the 
proventriculus of the pigeon was greatly enlarged and macroscopi­
cally bad lost all its normal appearance of a glandular organ, the 
inner s1l.rface being a thick, necrotic mass containing large numbers 
of the nematode D. spiralis. Microscopically thru'e appeared to be 
almost complete destruction of the glands and a marked cenular 
infiltration of the underlying tissue. . 

This same nematode, D. spiralis, is found also in the chicken, 
guinea fowl, and pheasant, and has been reported for the first time, 
by the writer, from the ruffed grouse and the turkey. 



4 TECHNICAL BULLETIN 49, U. S. DEPT. OF AGRICULTURE 

A parasitic disease of pigeons which was described many years ago 
by Stevenson (8) as the probable cause of death of large numbers of 
the birds in "Washington, D.O., has been found again recently in the 
same city. The nematode, Ornitlwstl'O'T/;gylus quad1imdiatus (fig. 4), 
occurred in this case, as formerly, in lal'~e numbers in the BmaU in­
testine of the bird. The digestive tract ot the worms, when they were 
collected, was bright red from ingested blood, the loss of blood by 
the birds undoubtedly being an important factor in the debilitating 
effect which these parasites have on the bird. A closely related 
nematode, T1'whost1'ongylus pel'[j1'(Jx;ilis, was reported for the first 

< 

.. 

..J?lG. 3.-DlsplUlryn{/) spiral£8. Lt, head end; aft~r' Seurat, 1917. B, 
male tail; original 

time in this country in 1926 from the quail (Oolinrus virgi;wl(Jf(lJlJ,8), 
from Georgia. The death of large numbers of red grouse (Lagopus 
scotiau,s) has been attributed to this parasite in Engll1.nd, so that it 
may possibly be of pathological importance among the quail of this 
country. 

ECHINURIA IN WILD DUCKS AND GEESE 

A s}?irurid, Ecldmwria. uncinata, the reports of which had formerly 
been lImited to Europe and Africa, has been found in this country in .. 
the black duck (Anas 1'ubripes) of New York State, and in green­
winged teals (Nettio'n cal'olimense) of Idaho. This nematode may 
occur in the esophagus, proventriculus, gizzard, or small intestine, 

http:Engll1.nd


5 NEMATODES FOTJND IN :gCONOMICALLY IMPORTANT BffiDS 

the worms lying in nod'.11es which have a caseous content and which 
may become so large, espec£~lly' in the proventriculus or gizzard, as 
to occlude the lumen and prevent the passage of food. In Europe 
infestation with this worm in the domestic duck, goose, and swan has 
been described as producing droopiness, the plumage becoming 
ruffled, and swallowing becoming difficult or impossible. After death, 
which may occur suddenly, the infested organs show a pronounced 
inflammatIOn. 

Recently a new species of Echinuria has been found in large num­
bers in the proventriculus of a wild goose (probably Bmnf{/J cana­
dens'ls) in Ottawa, Canada, the material being submitted by A. B. 
·Wickware. The name EchirlfU1'ia pml'va is here proposed for this 
nematode to indicate a marked characteristic of the nematode, its 
unusually small size, the mules being 4 mm., gravid females from 6 

," 

1"10. 4.-0rnitiloBtrongylu8 quallrlradlatu.q. A, male taU; E, head end; ufter Steven­
son, 1904 

to u,8 mm., long. In E. 'I.tncinata, mentioned above as found in wild 
ducks in this country, the males are from 8 to 10 mm. long> and the 
femules fl"Om 12 to 19 mm. Other diagnostic points which esta.blish 
the form from the goose as a new species are the following: 

Cordons (1Ig. 5) short but relatively longer than in E. uncinata, being in the 
male, one-twelfth, in tile female one-ninth, of the total body length, whereas in 
B. 11l1Chw.ta they are one-sixteenth of the total body length in both sexes. Total 
length of esophagus, one-third of body length; cervical vapillae very small, sit­
uated at about the !Ulterior quarter or third of the lenl{th of the cordons at the 
level of the origin of the double rows of spines, a!, which point the cordon 
forms a ventral curve, the papilla lying close to the cordon. In the male the 
spines become very small and gradually disappear about 8501' from the poste­
rior end of body; in the female they are apparent to withln~25p. of the posterior 
end of body. Anus of female 140 to 1801' from tip of tltll; vulva in' posterior 
part of body, dividing body length in ratio of 71h : 1. Spicules of male unequal 
and dissimilar, the one 6801-' long by 171' wide, the other 2161-' long by 421' wide; 
cloacnl aperture about 2501' from posterior end of body; a total of 16 caudal 
papillae (fig. 5), the 8 postllnal arranged as 4 pairs along the lateral :aelds, the 
8 preanal arranged as 2 pairs of double papillae. 

http:11l1Chw.ta
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These characters distinguish this species from any of the 13 pre­
viously described species of Echinnria fmmd in birds; a key to and 
descriptions of the 13 earlier species have been given by the 
writer (5). This new species is of marked pathological significance, 
as arc SOme other species of the genus, the mucosa of the proven­
triculus (fig 6) in infested birds being almost completely covered 
with ulcers and fairly bristling with the slender, colorless worms, 

. their hends embedded, their tails protruding into the lumen. 

A 

FIG. 5.-}]clll/lllria part·a. .1, head end; B, male tall; original 

GAPEWORM INFESTATION OF WILD GEESE 

A third instance of parasitosis of geese is gapeworm infestation 
whic'h has been fatal to numerous young birds which were being 
nised in capti,-ity in north-central Illinois. Young blue, cackling, 
snow, and Canada geese £rom10 days to 4 weeks of age were killed by 
numerous gapeworms in the trachea. Adult geese showed no evidence 
of the disease; young birds which survived appeared to overcome the 
infection when about half grown. Large numbers of chickens, tur­
keys, and wild ducks of several varieties (mallards, pintails, black 
ducks, and wood duc'ks) ranged largely over the same ground as the 
young geese, but none ever showed evidence of harboring gapeworms, 

.... 


(: 
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SO that the parasite hns a very restricted host range, only the wild 
geese being involved. Examination of the trachen of one of the 
young Canada geese (Hl'anta cmwdemris) ['eyealed what appears to be 
no new species of Cyathostomn, for which the name Oyathostoma, 

1"10. G.-Lesions Ill'oduced by Ecllilludu llU/"va in proyen­.., triculus o( goose 

bm:ntae is here proposed. The diagnostic characters of this nematode 
arc as follows: Head with six large papillae which coalesce to form 
an inflated collar exterior to the mouth opening. (Fig. 7.) Buccal 
capsule with thick walls and provided at the base with seven teeth. 

Q 
A.... B 

t ,:.";, . jf,.~.'. 
"~ ,

:<.': .. ' ... ',\ 

FIG. 7.-Cyathostoma linl1ltac. A, hend. end of mnle, side view; B, front 
view of female; a, side view of female; orl!,rjnnl 

Table 1 gives the measurements of O. b1'antae as compared with O. 
mnmicanwm, the only other species found up to the present time, at 
least in any numbers,3 in this country and to which sp~cies 0, oramae 
is most closely related. 

"Chnpin (2) hns reported that Il single female specimen ot Cyathostoma from a SWIm at 
Ilhncll, ~. Y., resembles O. bronclliali8. 
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TABU; 1.-00mparatire mea8urement8 ot the nematodelt, C'yath08toma ameii­
canum alld O. '1:trantae 

MALE 

Buccal capsule 

Guber·Size ofSpecies Length Iuter· 	 Esophagus Spicules nacu·Wall teethnal 	 lumDepth thick·diam· nesseter 

Mm. po po po po po po po 
O. amerlC1lnllDl. 12 170 185 25 57 (largest). 730 long; 74 in lenst, 130 470 to 400 67 

In greatest, diameter. 
O. brllntllc...... 8 t09 lOS 91 17 42 (largest), 664 long; 100 in leBSt. 183 664 85 to 95 

33 (small· In greatest, dituneter. 
est). 

FEl\ULE 

I 
Blleca.\ capsule 

Size ofSpecies Length Inter· E",..... IVulva Anus Eggs • 
Wal1 teethnalDepth thick·dlam· nesseter 

----	 r. 

.\[m. po po po po po po po po 
c. nmericnnurn~ :10 280 370 20 60 (largest). 9f1O long; 130 Just an· Not given. 72X 

inlenst.250 terior to 42 
in greatest middle 
diameter. of body. 

O. brantae...... 22 to 25 200 266 33 50 (largest). 1 1.1 to 1.2 At anta- 250 to 266 ;OX 
40 (small· long; 123in rior third. from end. 50 
est). lenst.~in 

greatest.
diameter. 

1 MUl1meters. 

Hosts.-O. ame1icarvurn: Buteo borealis. 
O. 	 bmmtae : B 1'anta canadensis" B. cdJn<Ulen.sis m~n'nna, 

Ohen caerulescen.s, and O. hyperboreus. 
An examination of cotype specimens of Oyathostoma. ameriCl1JlllUm, 

which is It parasite of the red-tailed hawk, Buteo b01'erilis, showed 
unmistakable differences between it and O. ora:ntae from the goose. 

FIG. 8.-Cyatho8toma bmntae. A, male tall. ventral ..-Iew; B, lateral view; a,
dorsal view; orlglnnl 

The position and character of the vulva of the new species are the 
most notable features of the female; the vulva is situated at the 
anterior third of the body, a simple sEtHke opening which is very 
difficult to find, there being no protruding lips. The fact that in 
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O. amw1'ican'll1n the mouth capsule is a little wider than long, in .. C. brantae considerably longer than wide, and that the bursa of the 
,. new species (fig. 8) is larger than that of O. wMl'icall!lllln: ulthough 
1 	 the wonn itself is smaller, are distinctive ct, l'acters which catch 

one's attenti.on when specimens of the two species are compared. 
The posi.tion of the vulva, the lenbrth of the spicules, and the host 
in which the nematode is found differentiate O. b1Ylmtae from the 
seven previously described species as they are given by Chapin 
(93) and by the writer (5). 

CONCLUSION 

The eight parasitic nematodes mentioned above as having been 
discovered recently in North America include such diverse groups 
us strongyles, spirurids, and capillnrids, while the hosts, including 
the chic-ken, turkey, domestic and wild geese, wild ducks, carrier 
and domestic pigeons, ruffed grouse: and quail, are all economically 
important ~i.rds. 'rhe finding within ~ess than a year and a half 
that parasitic nematodes nre responsIble for such a variety of ,. previously umecognized pathological conditions in birds suggests 
that the role play~cl by these parasites has been considerably under­
estimated and that other significant forms will doubtless be found 
i.n this country if sufficient search is made for them. 
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