THE TREMATODE PARASITES OF MARINE MAMMALS

By EmMmerr W. Price

Parasitologist, Zoological Division, Bureaw of Animal Industry
United States Department of Agriculture

The internal parasites of marine mammals have not been exten-
sively studied, although a fairly large number of species have been
described. In attempting to identify the trematodes from mammals
of the orders Cetacea, Pinnipedia, and Sirenia, as represented by
specimens in the United States National Museum helminthological
collection, 1t was necessary to review the greater part of the litera-
ture dealing with this group of parasitic worms. In view of the
fact that there is not in existence a single comprehensive paper on
the trematodes of these mammals, and that many of the descrip-
tions of species have appeared in publications having more or less
limited circulation, the writer has undertaken to assemble descriptions
of all trematodes reported from these hosts, with the hope that such
a paper may serve a useful purpose in aiding other workers in de-
termining specimens at their disposal.

In addition to compiling the descriptions of species not available
to the writer, two new species, one of which represents a new genus,
have been described. Specimens representing 10 of the previously
described species have been studied and emendations or additions
have been made to the existing descriptions; in a few instances the
species have been completely redescribed.

Three species, Distomum pallassii Poirier, D. wvalidwm von Lin-
stow, and 7). ampullaceum Buttel-Reepen, have been omitted from
this paper despite the fact that they have been reported from ceta-
ceans. These species belong in the family Hemiuridae, and since all
species of this family are parasites of fishes, the writer feels that
their reported occurrence in mammals may be regarded as either
errors of some sort or cases of accidental parasitism in which fishes
have been eaten by mammals and the fish parasites found in the
mammal post-mortem. DButtel-Reepen (1902) has pointed out, in
connection with the reported occurrence of 7). ampullacewm in a
cetacean, that sailors commonly designate species of mackerel as
“Delphin” or “Dolphyn (hollindisch).” It appears likely, there-
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fore, that in this case these terms for fishes have been interpreted to
mean a dolphin and that these fish parasites have been erroneously
listed as parasites of cetaceans.

In the compiled descriptions all measurements when less than 1 mm
have been given in microns, when more than 0.5u the fraction has
been counted as 1x, and 1f less the fraction has been discarded.

The trematodes of marine mammals which may be considered valid
or recognizable forms comprise 30 species belonging to nine families:
Fasciolidae Railliet, Echinostomatidae Looss, Troglotrematidae
Odhner, Opisthorchiidae Braun, Heterophyidae Odhner, Paramphis-
tomatidae Fischoeder, Notocotylidae Liihe, Opisthotrematidae Poche,
and Rhabdiopoeidae Poche. These families may be differentiated
by the following key :

KEY TO FAMILIES OF TREMATODE PARASITES OF MARINE MAMMALS

1. Body provided with two suckers; eggs without polar filaments____________ 2:
Body provided with only one sucker; eggs with polar filaments__________ 0.

2. Acetabulum or ventral sucker situated at posterior end of body.
Paramphistomatidae (p. 41).

Acetabilnm ‘situatediin  anterior half ol bodyo Sl il s (6ol (AR s LIRS 3.
3. Anterior end of body provided with a kidney-shaped collar armed

with one to two rows of large spines________ Echinostomatidae (p. 21).

Anteriorend fof. body without ¢collar as, aboyesslolsoll a8 e s 4.

4, Usually large flukes, either flat and leaflike, slightly flattened,
or cylindrical ; cirrus pouch and cirrus present; seminal re-
ceptacle: very small ‘or:'absent:: SeriE 3T (PARETET AT L Fasciolidae (p. 3).
Medium-sized to very small flukes, usually oval and flattened;
cirrus pouch and ecirrus absent; seminal receptacle large and
CONSPICUONS &b mis it Lo d B il Dl ol e o nal o e a8 L i 5.
Body spindle shaped; occurring in cysts, usually in pairs.
Troglotrematidae (p. 23).
Body flat; nof occurring in eysist aiiars i e e e A e 6.
6. Body covered with small, scalelike spines; acetabulum inclosed
in the genital sinus; parasites of the intestinal tract.
Heterophyidae (p. 33).
Body usually without spines; acetabulum not inclosed in the
genital sinus; parasites of the gall bladder or bile ducts.
Opisthorchiidae (p. 25).
7. Genital pore situated at extreme posterior end of body.
Opisthotrematidae (p. 48).
Genital:pore inearranterior;iend. ofybody .. vt e il b e 0 Gl 8.
S. Ventral surface of body usually provided with longitudinal rows
of glands, or rugae; vitellaria pretesticular; without probo-
scid complex in posterior part of body____________ Notocotylidae (p. 44).
Ventral surface of body without rows of glands, or rugae;
vitellaria posttesticular; proboscid complex in posterior part
(0010 by e S o et Rhabdiopoeidae (p. 47).

o
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Family FASCIOLIDAE Railliet, 1895

Synonyms—Fasciolopsidae Odhner, 1926, p. 4; Campulidae
Odhner, 1926, p. 5; Brachycladiidae Faust, 1929, p. 88.

Family diagnosis—Large flat forms; suckers relatively close to-
gether; cuticle with or without spines. Intestinal ceca simple or
with lateral dendritic branches. Excretory bladder simple and tube-
like, or profusely branched. Genital pore preacetabular; cirrus
pouch present; cirrus armed or unarmed. Testes usually pro-
fusely branched, but may be without branches or lobes. Ovary
branched or entire; seminal receptacle reduced or absent; Laurer’s
canal present. Vitellaria profusely developed, consisting of numer-
ous follicles situated along the sides of the body and becoming
confluent posteriorly. Uterus with relatively few colls; eggs large,
either circular or triangular in cross section.

Type genus—Fasciola Linnaeus, 1758,

KEY TO SUBFAMILIES OF FASCIOLIDAE CONTAINING SPECIES PARASITIC IN MARINE
MAMMALS

1. Body flat, leaflike; testes and ovary profusely branched; eggs
without thickening at posterior pole, circular in cross section.
_ Fasciolinae (p. 3).
Body elongated and slightly flattened, but not leaflike; testes
and ovary usually unbranched; eggs with thickening at pos-
terior pole, usually triangular in cross section______ Campulinae (p. 5).

Subfamily FASCIOLINAE Stiles and Hassall, 1898

Subfamily diagnosis—Fasciolidae: Body flat and leaflike. In-
testinal ceca profusely branched, the branches being dendritic and
mainly lateral. Excretory vesicle with lateral branches. Testes
profusely branched; cirrus pouch not extending beyond posterior
margin of acetabulum; cirrus unarmed. Ovary branched. Eggs
without thickening at posterior pole, circular in cross section. Para-
sites of herbivorous or omnivorous mammals.

Type genus—Fasciola Linnaeus, 1758.

Genus FASCIOLA Linnaeus, 1758

Generio diagnosis—F asciolinae: Body large, broad, flat, and leaf-
like ; anterior end conical, forming a cephalic cone, which is set off
from the wider, flattened, leaflike portion. Cuticle armed with scale-
like spines. Oral sucker subterminal; acetabulum at base of cephalic
cone. Prepharynx short; pharynx well developed; esophagus short;
intestinal ceca long, extending to posterior end of body and provided
with numerous, long, dendritic lateral branches, and fewer, shorter,
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median branches. Excretory vesicle long and slender, with numer-
ous lateral branches, which anastomose to form an extensive dorsal
and ventral network. Genital pore preacetabular, situated at base
of cephalic cone; cirrus pouch not extending caudally beyond pos-
terior margin of acetabulum; testes profusely branched, tandem in
position, and situated in the equatorial zone. Ovary branched, pre-
testicular, situated to one side of median line; seminal receptacle ab-
sent; Laurer’s canal present. Vitellaria very profusely developed,
extending from base of cephalic cone to posterior end of body, com-
pletely filling posttesticular area, and extending both dorsal and ven-
tral to intestinal ceca. Uterus coiled in the form of a rosette, sit-
uated between acetabulum and ovary. Iggs large, without thicken-
ing of posterior pole, circular in cross section. Parasitic in bile ducts
of herbivorous and omnivorous mammals.
Type species—Fasciola hepatica Linnaeus, 1758.

FASCIOLA HEPATICA Linnaeus, 1758
Prate 1, F1GURE 1

Synonyms.—Planaria latiuscula Goeze, 1782, p. 169; Distoma he-
paticum (Linnaeus, 1758) Abildgaard (?) ; Fasciola humana Gmelin,
1790, p. 8053; Fasciolaria hepatica Encycl. Metropolitana, 1845, p.
141 ; Distomum caviae Sonsino, 1890, p. 100 Cladocoelium hepaticum
(Linnaeus, 1758) Stossich, 1892, p. 7.

Description—Fasciola: Body flat and leaflike, 13 mm long by 3.7
mm wide in region of ovary; cephalic cone 1 mm long. No cuticular
spines were present on the specimen examined by the writer. Oral
sucker subterminal, 387u long by 542u wide ; acetabulum transversely
oval, 542, long by 697 wide, situated 1.2 mm from anterior end of
body. Digestive tract as described for /. Aepatica by other writers.
Testes profusely branched, occupying the entire intercecal field from
the level of the ovary to about one-fourth of the body length from
~the posterior end. Cirrus pouch ovoid, not extending caudad be-
yond center of acetabulum; cirrus strongly muscular, not protruded.
Ovary branched, situated to right of median line immediately
cephalad of testis; Mehlis’s gland globular, 341y in diameter, situated
in median line. Vitellaria profusely developed, extending to level
of acetabulum on the right side, but stopping abruptly about 1 mm
caudad of acetabulum on the left side; caudally the vitelline follicles
completely fill the posttesticular area. Uterus closely coiled and
occupying the intercecal field between the anterior testis and acetabu-
lum ; genital pore 186x cephalad of anterior margin of acetabulum.
Eggs oval, 120p to 127p long by 60u to 67 wide.

Hosts—Herbivorous mammals and man; marine mammals
(Orcinus orca=0Orca gladiator; Balaenoptera acutorostrata=DhB.
rostrata).
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Location—Bile ducts for marine mammals, and usually for other
animals.

Distribution—Europe (for B. acutorostrata and Orcinus orca).

Remarks—The description of Fasciola hepatica given here is based
upon a carmine-stained toto mount, which Dr. C. W. Stiles kindly
loaned the writer for study, it being one of the specimens referred
to below. Aside from a few slight differences, such as body size and
a slightly smaller egg, this fluke so closely resembles /. hepatica from
ruminants that it must be regarded as the same species.

There appear to be only two records of Fasciola hepatica from
marine mammals. Stiles and Hassall (1894) record this species
from Orca gladiator, and later Stiles (1894, p. 302) states: “ Leuckart
once gave me two specimens of a fluke, which I still have in my
possession, labeled ¢ Leber, Schwert-fisch.” I am unable to distin-
guish this fluke from Fasciola hepatica. T assume that this ¢ Schwert
fish * is Orea gladiator rather than Xiphias gladius, as all the other
hosts of 7. hepatica are mammals.” Odhner (1905) notes that he
found a fragment of 7. hepatica in a vial labeled “ Distoma goliath
van Ben.,” in the Kopenhagen Museum. Odhner believed that this
was a case of mislabeling and regarded it as unthinkable that a
whale could have become infested with this fluke.

“The two records cited above may have been the result of mislabel-
ing, but if so it is quite remarkable that two such instances should
have occurred in which the hosts cited were cetaceans.

Subfamily CAMPULINAE Stunkard and Alvey, 1930

Synonym.—DBrachycladiinae Odhner, 1910c, p. 165.

Subfamily diagnosis—Fasciolidae: Elongated, medium-sized to
very large flukes; body relatively narrow and thick. Cuticle armed
with relatively large, pointed spines. Suckers close together in
some genera and rather widely separated in others. Digestive sys-
tem H shaped, except in Odhneriella; anterior ceca short; posterior
ceca long, sinuous and extending to posterior end of body; divertic-
ula, when present, are both median and lateral. Xxcretory vesicle
tubelike, without lateral branches. Genital aperture preacetabular;
cirrus pouch frequently extends far caudad of acetabulum:; ecirrus
armed or unarmed. Testes slightly or deeply lobed, or smooth,
tandem in position, and situated not far caudad of ovary. Ovary
smooth or slightly lobed ; seminal receptacle much reduced in size or
absent; Laurer’s canal present. Vitellaria well developed. Uterus
with relatively few loops; vagina with or without spines. Iggs
with thickened posterior pole, usually triangular in cross section.
Parasites of marine mammals.

Type genus—Campula Cobbold, 1858.
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KEY TOC THE GENERA OF THE SUBFAMILY CAMPULINAE

2 KR BT ot T a2 oy 0o oo iUt sl bt o R S R o el AL B SR e L T8 O Ul i A
(Bpliea b {400y (Y] (ERSNRaroa ol b MGl sl W Ll Bl R st RO s Bt b e il 4,
2. Body slender, 60 mm to 80 mm long; ovary deeply lobed ; vitella-
ria in more or less rectangular masses of follicles- Lecithodesmus (p. 11).
Body more robust, less than 20 mm long; ovary not lobed ; vitel-
laria ot as above Ui st Iaa . ecie | ia s b sl L e 3-
3. Oral sucker much larger than acetabulum ; eggs circular in cross
=¥t o ) ot e el ol it ot e D e ol ol s oS Zalophotrema (p. 13).
Oral sucker and acetabulum about equal in size ; eggs triangular
in SCrosS8YSeCEioNSELRNIES Lk, ol sitianl, e ] W BEA Sril b ) Campula (p. 6).
4. Vagina unarmed ; vitelline follicles in distinct masses____________________ o.
Vagina armed ; vitelline follicles not in distinct masses___________________ 6.
5. Anterior ceca absent; in liver of pinnipeds__________ Odhneriella (p. 20).
Anterior ceca present; in intestine of cetaceans______ Hadwenius (p. 17).
6. Testes deeply lobed; intestinal ceca with median and lateral
diverticnla LestG armatue o Fo s tor sl e Widsue s vl ol Synthesium (p. 16).
Testes not deeply lobed; intestinal ceca without median and
lateraldiverticnla . = te ol e Orthosplanchnus (p. 14).

Genus CAMPULA Cobbold, 1858

Synonym.—Brachycladium Looss, 1899, p. 558.

Generic diagnosis—Campulinae: Body elongated and slightly
flattened; posterior end usually more pointed than anterior end.
Cuticle completely covered with large, pointed spines. Oral sucker
slightly smaller than acetabulum. Intestinal ceca with short median
and lateral diverticula. Excretory vesicle tubelike, extending an-
teriorly to ovary. Genital pore immediately cephalad of acetabulum ;
cirrus pouch short; cirrus unarmed; testes with or without lobes,
never dendritic. Ovary entire, pretesticular; seminal receptacle re-
duced ; Laurer’s canal present. Vitellaria profusely developed, ex-
tending anteriorly to level of pharynx. Uterus with few coils. Eggs
triangular in cross section.

Type species—Campula oblonga Cobbold, 1858.

KEY TO SPECIES OF THE GENUS CAMPULA

1" Nesteg™ohediis = STEReatigia, « s SNmh 0, Tt e 0L it A SOVl SO (S AN BN AL

Testes ot lobe@lii ok oiad Mg, i 203 0g N IEHIFDNEES IO “=igl 3.
2. Cirrus pouch not extending caudad of acetabulum; intestinal

branches. swithout:amal /Openings- ot L2 ouofal B v L. o palliata (p. 9).
Cirrus pouch extending caudad of acetabulum; intestinal

branches with apsliopenipes Sttt T T T ST oblonga (p. 7).

3. Suckers close together; testes preequatorial___________ rochebruni (p. 11).

Suckers widely separated; testes in posterior third of body_ delphini (p. 9).
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CAMPULA OBLONGA Cobbold, 1858

PLAaTE 1, FIGURES 2-5

Synonyms.—Distomum oblongum (Cobbold, 1858) Braun, 1892,
p- 99; Distomum (Brachylaimus) oblongum (Cobbold, 1858) Stos-
sich, 1892, pp. 16-17; Brachycladium oblongum (Cobbold, 1858)
Looss, 1902, p. 716; Distomum tenuicolle Rudolphi of Olsson, 1893,
e i

Description—Campula: Body elongate, 4 to 7 mm long by 1 to
3 mm wide, anterior end obtuse, posterior end rounded. Cuticle
armed with pointed spines, 44p long by 14p wide, arranged in
alternating transverse rows. Oral sucker subterminal, 310x to 340u
in diameter; acetabulum 430 to 465, in diameter, situated a little
less than one-fourth of the body length from the anterior end.
Prepharynx very short and wide; pharynx piriform, 310x to 360
long by 170x to 220x wide; esophagus about 100 long. The short,
anteriorly directed, intestinal ceca extend beyond posterior margin
of the oral sucker and are not provided with lateral diverticula;
the posteriorly directed branches are more or less zlgzag and
extend to the posterior end of the body, where they open into a
depression in common with the excretory vesicle; the posterior
branches of the intestine are provided with short median and lateral
diverticula. The excretory vesicle is tubelike and extends anteriorly,
dorsal to testes, to the level of the posterior margin of the ovary;
it 1s slender at the posterior end, but becomes progressively wider
anteriorly. The genital aperture is situated immediately cephalad
of the acetabulum; genital sinus small. Cirrus pouch somewhat
pestle shaped, slightly curved, and extending caudad to a point
about midway between the posterior margin of acetabulum and the
anterior margin of ovary. The greater part of the cirrus pouch is
filled with a sinuous seminal vesicle. Cirrus unarmed, protrusible.
The testes are deeply lobed, tandem in position, and occupy the
equatorial third of the body; the anterior testis is 620u to 770x long
by T70p to 990, wide, and the posterior testis in 620x to 1 mm long by
T70p to 1.2 mm wide. Ovary transversely oval, 186 to 372u long
by 310 to 527x wide, situated immediately cephalad of anterior
testis and to the right of the median line. Seminal receptacle
greatly reduced in size or (?) absent (Nicoll described a small
seminal receptacle, but the writer has been unable to demonstrate
this structure in the specimens at his disposal); Laurer’s canal
present. Vitellaria abundantly developed, the follicles being dis-
tributed over the entire dorsal surface from the level of the pos-
terior end of the esophagus to the posterior end of body; ventrally
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the follicles do not extend medially much beyond the inner limits of
the intestine in the testicular and pretesticular zones, but com-
pletely fill the posttesticular zone. The uterus is relatively short,
consisting of a few loops confined to the intercecal field between the
ovary and acetabulum: vagina about one-half the length of cirrus
pouch, muscular, and without spines. Eggs 90u to 97u long by 45u
wide, oval in outline, but more or less triangular in cross section;
shell yellow, thickened to form a knoblike projection at posterior
pole ; opercular pole flat.

Host—Phocaena phocoena (=Phocaena communis).

Location.—Bile ducts.

Distribution.—Europe; North America (United States).

Remarks—The above description is based upon specimens
(U.S.N.M. Helm. Coll. No. 8415) collected by Dr. G. A. MacCallum,
June 27, 1925, from the liver of Phocaena phocoena at Woods Hole,
Mass. Two additional lots of specimens have also been examined.
The first of these (U.S.N.M. Helm. Coll. No. 3379) was collected
by Prof. Max Braun from the liver of Phocaena communis at
Warnemiinde, and identified as Campula oblonga. The date of col-
lection is not given, but it is probable that this is a part of the ma-
terial upon which his (1900) description of this species is based.
The second lot of specimens (U.S.N.M. Helm. Coll. No. 16682) is
labeled “ Campula oblonga, liver, Phocaena communis, Millport,
August 15, 1908, determined by Wm. Nicoll.” In the case of this
material, there appears to be no doubt that this represents a part
of the specimens described by Nicoll in 1909. The specimens com-
prising both of these lots agree in all essentials with those from the
MacCallum collection.

One of the outstanding characters which distinguish C. oblonga
from all other species of the genus is the presence of anal openings.
These structures are quite distinct and were found to occur in all
specimens examined.

Anal openings have been reported as occurring in specles belong-
ing to the family Echinostomatidae by Leiper (1908) and by Odhner
(1910c) 5 in the Steringophoridae by Odhner (1911) ; in the Accacoe-
liidae by Looss (1912) ; in the Azygiidae and Allocreadiidae, and in
Schistorchis carneus (syn. Pleorchis oligorehis; family uncertain) by
Odhner (1928); in the Opecoelidae by Ozaki (1925; 1928) ; and in
the Diploproctodaeidae by LaRue (1926) and by Ozaki (1928).
Stunkard (1930) also demonstrated the presence of these openings
in Distomum sp. of Linton, 1899, and proposed a new genus and
species, Bianium concavum, for this trematode.

The genetic significance of the occurrence of anal openings in
these worms is not clear. In two of the families, Opecoelidae and
Diploproctodaeidae, these structures are present in all species in-
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cluded in these groups; in other families, however, this does not hold
true. So far as the family Fasciolidae is concerned, €. oblonga is
the only species known to possess these structures; it appears, there-
fore, that anal openings in some species are characters of specific
rather than generic or family significance.

CAMPULA PALLIATA (Looss, 1885) Looss, 1901
PraTtE 2, Figures 6-7

Synonyms.—Distomum  palliatum Looss, 1885, pp. 390-427;
Brachycladium palliatum (Looss, 1885) Looss, 1899, p. 558; Clado-
coeliwm palliatum (Looss, 1885) Stossich, 1892, pp. 10-11.

Deseription—Campula: Body elongated, 9 mm to 10 mm long by
1.5 mm to 2 mm wide and 750x to 1 mm thick; the anterior end is
more rounded than the posterior end, and there is a definite constric-
tion of the body in the vicinity of the acetabulum. Cuticle armed
with closely set rows of pointed spines, 62p to 76x long by 5p to 8u
wide, which completely cover the body. Suckers about equal in size
and situated 2.5 mm to 3.5 mm apart. Pharynx ovoid, 380 long by
2931 wide; esophagus 540u wide. The intestinal tract consists of a
pair of anteriorly directed ceca, one on each side, which extend to the
level of the oral sucker, and a pair of posteriorly directed ceca,
which extend to the posterior end of the body, both pairs of ceca
being provided with short median and lateral diverticula. Excre-
tory vesicle tubular, extending anteriorly dorsal of testes and di-
viding into two branches. Genital aperture median and situated
a short distance cephalad of acetabulum. Cirrus pouch strongly
muscular and situated mostly in front of acetabulum; it contains the
seminal vesicle, ejaculatory duct, and cirrus. Testes lobed, tandem
in position, situated in posterior part of middle third of body.
Ovary irregular in outline, 489y in greatest diameter, situated to left
of median line and cephalad of anterior testis; seminal receptacle
small ; Laurer’s canal present. Vitellaria abundantly developed and
consisting of grapelike follicles, which extend from region of
pharynx to posterior end of intestinal ceca. Uterus consists of
numerous coils situated dorsal to acetabulum. Eggs 59u long by 43u
wide, ellipsoidal, the opercular pole blunter than the posterior pole.

Host—Delphinus delphis.

Location.—ILaver (bile ducts).

Distrebution.—Europe.

CAMPULA DELPHINI (Poirier, 1886) Bittner and Sprehn, 1928

PLATE 2, F1IGURES 8-10

Synonyms.—Distomuwm delphini Poirier, 1886, pp. 34-36; Clado-
coelium delphini (Poirier, 1886) Stossich, 1892, p. 10; Brachycla-
diwm delphini (Poirier, 1886) Looss, 1899, p. 558.
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Description—Campula: Body flat, 14 mm long by 2 mm wide,
slightly attenuated at the extremities. Cuticle covered with small
slender spines. Suckers about equal in size; acetabulum 700x in
diameter, oral sucker slightly smaller; distance between suckers 7
mm. Prepharynx short and wide; pharynx piriform in shape, 700u
long by 400x wide; esophagus very short; intestine with short, an-
teriorly directed ceca, one on each side, which extend to the level
of the oral sucker, and long posterior ceca, which extend to the pos-
terior end of the body. The anterior ceca are provided with three
more or less well-developed lateral diverticula, and the posterior
ceca are provided with short diverticula throughout their course,
especially along their lateral margins. Genital aperture median, situ-
ated a short distance cephalad of acetabulumj cirrus pouch short and
wide, containing the seminal vesicle, short prostatic canal, and a poor-
ly developed ejaculatory duct, and situated entirely in front of ace-
tabulum. Testes large. ovoid, tandem 1n position, and situated in an-
terior part of the posterior third of body. Ovary small, spherical,
situated cephalad of anterior testis and to the right of median line;
Mehlis’s gland well developed, to left of ovary; Laurer’s canal pres-
ent. Vitellaria well developed and occupying almost the entire sur-
face of body, both dorsally and ventrally; they are composed of
tubular glands entangled to form a compact network; the vitelline
ducts unite cephalad of the genital aperture and caudad of posterior
testis, and also between ovary and anterior testis where they form
the vitelline reservoir. Uterus sinuous, situated between Mehlis’s
vland and genital aperture. KEggs elliptical, 60 long by 45, wide,
slightly pointed posteriorly.

Host.—Delphinus delphis.

Location.—Liver (bile ducts).

Distribution.—FEurope.

Remarks—QOdhner (1905) was of the opinion that this species was
probably identical with Brachycladium palliatum Looss (=Cam-
pula palliata), since he stated: “ Ich bin nimlich nicht vollig iiber-
zeugt, dass Br. delphini nicht mit dem demselben Wirte entstam-
menden Br. palliatum am Ende zusammenfallen kénnte. Die Differ-
enze in der Form der Hoden diirfte fiir das Auseinanderhalten der
beiden Arten kaum geniigen.” Odhner’s point regarding the form
of the testes is well taken, but there are other characters which
appear definitely to eliminate the likelihood of the two species being
identical. In Campula palliata the uterus forms a rosette mass of
coils dorsal to the acetabulum, the egg does not show a definite polar
prolongation or thickening, and the anterior and posterior vitelline
ducts do not anastomose. In €. delphini the uterus lies caudad of
the acetabulum, the egg shows a marked polar thickening or pro-
longation, and the vitelline ducts anastomose anterior to the genital
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aperture and posterior to the posterior testis. Despite the fact that
Poirier’s (1886) description of C'. delphini is so somewhat incomplete,
the writer feels that a restudy of specimens of this species will show
it to be specifically distinct from €. palliata and perhaps to belong
to a different genus. Aside from the shape of the ovary and testes,
it appears to be more closely related to the genus Lecithodesmus than
to the genus Campula, but the writer prefers to leave it in the latter
genus until an examination of specimens of these forms is possible.

CAMPULA ROCHEBRUNI (Pcirier, 1886) Bittner and Sprehn, 1928
Prare 3, Ficures 11-12

Synonyms.—Distomum rochebruni Poirier, 1886, pp. 36-37;
Cladocoelivm rochebruni (Poirier, 1886) Stossich, 1892, p. 11;
Brachycladivm rochebruni (Poirier, 1886) Looss, 1899, p. 558.

Deseription—Campula: Body narrow, 10 mm long by 1 mm wide;
ventral surface flat, dorsal surface slightly convex. Cuticle beset
with very slender spines, which are especially abundant and close
together on the anterior part of body. Suckers equal in size, 380p
in diameter (Poirier gives the diameter as 0.038 mm, but this un-
doubtedly is an error for 0.38 mm) and 700 apart. Pharynx 490u
long by 180x wide; esophagus very short; intestine as in . delphini.
Genital aperture immediately cephalad of acetabulum; cirrus pouch
short and wide, preacetabular. Testes large, ovoid, tandem in posi-
tion, and situated near equator of body. Ovary small, spherical,
situated cephalad of anterior testis and to right of median line;
Mehlis’s gland more elongated and situated to left of ovary. Vitel-
laria composed of anastomosing tubular glands and extending over
the greater part of body ; the vitelline ducts do not anastomose in the
anterior and posterior parts of body as in C. delphini. Uterus with
few loops, situated between Mehlis’s gland and genital sinus. IEggs
oval, 82u long by 45, wide, strongly pointed posteriorly.

Host—Delphinus delphis.

Location—Liver.

Distribution—Iurope.

Genus LECITHODESMUS Braun, 1902

Generic diagnosis—Campulinae: Body long, slender, and flat-
tened dorsoventrally. Suckers widely separated. Intestinal ceca
provided with median and lateral dendritic diverticula. Cirrus
pouch extending slightly beyond posterior margin of acetabulumj
cirrus unarmed ; testes branched. Ovary deeply lobed; vitellaria in
quadrangular groups of follicles extending from region of pharynx
to posterior end of body. Parasites of cetaceans.

Type species.—Leccithodesmus goliath (van Beneden, 1858)
Odhner, 1905.
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LECITHODESMUS GOLIATH (van Beneden, 1858) Odhner, 1905

Prate 3, Fieures 15-16

Synonym.—Distomum goliath van Beneden, 1858, pp. 95-97.

Deseription—Lecithodesmus: Body ribbonlike, 60 to 80 mm long
by 8 mm wide and 1.6 to 1.8 mm thick (90 mm long by 9 mm
wide, according to Lonnberg, 1891), anterior end bluntly rounded
and posterior end slightly attenuated. Spines present on anterior
part of body. [Odhner (1905) believes that the absence of spines
on the posterior part is due to the effects of maceration for several
days of habitual delay before specimens can be collected after the
host has been killed.] Oral sucker 2.3 mm in diameter by 2 mm
deep, subterminal in position; acetabulum 1.8 mm in diameter by 1.6
mm deep, according to Odhner (1.3 mm in diameter, according to
Braun, 1902b), situated a little more than one-third of the body
length from the anterior end (28 mm from oral sucker, according
to Lonnberg). Prepharynx short; pharynx 1.5 mm long by 950
wide (700x wide, according to Braun); esophagus very short; in-
testinal ceca extend to posterior end of body and are provided with
median and lateral dendritic diverticula. The anteriorly directed
cecal appendages extend to the level of the middle of the pharynx,
each being provided with four lateral diverticula. Excretory vesicle
tubular and extending to level of ovary. Genital pore preacetabu-
lar; cirrus pouch club shaped, containing a large seminal vesicle
and an unarmed cirrus 3 mm to 4 mm long. Testes branched, tan-
dem in position, and situated in the posterior half of the body.
Ovary star shaped, situated immediately cephalad of the anterior
testis, slightly to right of median line. Laurer’s canal present;
seminal receptacle (?). The vitellaria consist of quadrangular
groups of follicles extending both dorsally and ventrally from the
level of the pharynx to the posterior end of body. According to
Braun, the vitelline ducts consist of a long, slender, anterior duct,
which bifurcates to form two lateral ducts that extend to a short
distance caudad of ovary where they join the transverse ducts, and
of a shorter, unpaired, posterior duct which bifurcates to form an-
terior lateral ducts which are sometimes connected by transverse
anastomoses; the transverse ducts are formed by the union of the
anterior and posterior lateral ducts. Uterus convoluted and termi-
nating in a well-developed vagina, which opens into the genital
sinus near the male genital aperture. Eggs 120p long by T5x wide,
triangular in cross section.

Hosts—Balaenoptera acutorostrata (=DB. rostrata), B. borealis,
and Balaena mysticetus.

Location.—Liver.

Distribution.—Xurope.
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Genus ZALOPHOTREMA Stunkard and Alvey, 1929

Generie diagnosis—Campulinae: Body flattened, somewhat atten-
uated posteriorly and rounded anteriorly. Oral sucker terminal,
larger than acetabulum. Intestinal ceca as in Campula; posterior
ceca without anal openings. Excretory pore terminal; excretory
vesicle tubular and extending to ovary. Cirrus pouch extending
caudad of ovary; cirrus unarmed. Ovary indented but not lobed,
pretesticular and slightly to right of median line; seminal receptacle
absent; Laurer’s canal present. Vitellaria as in Campula. Uterus
coiled. Eggs with thickening at posterior pole, circular in cross
section. Parasites of pinnipeds.

Type species—Zalophotrema hepaticum Stunkard and Alvey,
1929.

ZALOPHOTREMA HEPATICUM Stunkard and Alvey, 1929

PraTe 3, Ficures 13, 14

Description—Zalophotrema: Body elongate and flattened dorso-
ventrally, 11 to 13 mm long by 3 to 3.6 mm wide, and from
600p to 1 mm thick, the thickness decreasing abruptly imme-
diately caudad of testes. Cuticle armed with spines, which vary
from 14u to 35x in length. Oral sucker 700 to 800y long by 800u
to 1 mm wide; oral opening slightly subterminal. Acetabulum
570u to 620p in diameter, situated one-fifth to one-sixth of the body
length from the anterior end. Pharynx piriform, 550 to 600 long
by 380 to 420 wide. The digestive system bifurcates a short dis-
tance caudad of pharynx into two laterally directed branches, each
of which bifurcates into a short anterior and a long posterior cecum;
the anterior ceca terminate near the anterior end of pharnyx; the
posterior ceca are provided with many median and lateral diverticula,
and terminate near the posterior end of the body. Excretory pore
terminal ; excretory vesicle extending anteriorly as a simple sac to
the region of the ootype. Cirrus pouch relatively weakly developed,
extending from genital pore to level of ovary, according to Stunkard
and Alvey (1930), and containing a coiled seminal vesicle, prostate
cells, and an unarmed cirrus. Testes large and deeply lobed, tandem
in position, and occupying the equatorial third of body. Ovary
lobed, 500 long by 1 mm wide, situated at caudal end of anterior
third of body ; Mehlis’s gland posterior and dorsal to ovary ; seminal
receptacle absent; Laurer’s canal present. The vitellaria consist of
masses of follicles, which extend in the lateral areas of the body
from the level of the pharynx to the posterior end; they tend to be
dorsal in position in the anterior part of body, almost meeting in
the median line cephalad of genital pore, while caudad of testes
they are both dorsal and ventral in position and invade the median
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field. The uterus consists of masses of coils filling the central part
of body from the ovary to the acetabulum. The vagina is about
one-half the length of the cirrus pouch. Eggs oval, 68y to T9u long
by 43p to 52p wide, thickened at posterior pole and circular in
cross section.

Host—Zalophus californianus.

Location.—Bile ducts.

Distribution—North America—United States (New York Aqua-
rium and National Zoological Park, Washington, D. C.).

Remarks—The foregoing description is slightly modified from
that given by Stunkard and Alvey (1930).

Four specimens (U.S.N.M. Helm. Coll. No. 29731) of what ap-
pear to be this species were collected, March 17, 1930, from the
liver of a specimen of Zalophus californianus, which died in the
National Zoological Park, Washington, D. C. These specimens
agree in all essential characters with the description given by Stunk-
ard and Alvey except as regards the branching of the anterior ceca
and in the length of the cirrus pouch. As regards the anterior ceca,
Stunkard and Alvey state that * each of the anterior branches gives
off two or three diverticula,” but in the specimens at the writer’s dis-
posal no such diverticula were found. Two of the specimens showed
a slight irregularity in the diameter of these ceca, but this appeared
to be due to distention with ingesta. The cirrus pouch is described
by Stunkard and Alvey as extending caudally to the level of the
ovary, but in the writer’s specimens this structure was found to
extend to about midway between the posterior margin of the acetab-
ulum and the anterior margin of the ovary. These differences,
however, appear too slight to warrant considering the possibility of
the writer’s specimens representing a species distinet from Z.
hepaticum.

Genus ORTHOSPLANCHNUS Odhner, 1905

Generic diagnosis—Campulinae: Body elongated and slightly
flattened ; cuticle covered with pointed spines. Intestinal ceca with-
out lateral or median diverticula. Genital pore preacetabular; cirrus
pouch long and pestle shaped, extending beyond posterior margin
of acetabulum; cirrus armed with strong pointed spines. Testes
with indented margins, postequatorial and tandem in position.
Ovary without lobes; seminal receptacle very small; Laurer’s canal
present. Vitellaria profusely developed, the follicles being dis-
tributed both dorsally and ventrally from region of pharynx to pos-
terior end of body. Uterus with few coils; vagina well developed
and lined with strong pointed spines. Eggs triangular in cross
section. Parasites of pinnipeds.

Type species—Orthosplanchnus arcticus Odhner, 1905.
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KEY TO SPECIES OF ORTHOSPLANCHNUS

1. Body almost cylindrical ; ventrally the vitelline follicles encroach
on the testicular and uterine fields but do not extend ante-
riotly ‘as fariag pharynxer. i o fass st ol L fraterculus (p. 16).
Body somewhat flattened; ventrally the vitelline follicles do
not encroach on testicular and uterine fields but extend
anteriorly beyond level of posterior end of pharynx____ arcticus (p. 15).

ORTHOSPLANCHNUS ARCTICUS Odhner, 1905

PraTE 4, Ficures 17, 18

Description.—Orthosplanchnus: Body slightly flattened, 3.5 mm
to 7 mm, usually 4.5 mm to 6 mm long by 850. to 1.15 mm wide,
tapering toward both ends, the posterior part of body being slightly
more attenuated than the anterior part. Cuticle spiny throughout,
the spines on the anterior part of body being about 40x long, while
those at both ends are somewhat smaller. Oral sucker 480x to 600
in diameter, subterminal in position; acetabulum 450x to 530p in
diameter, situated about one-fourth of body length from anterior
end. Prepharynx about 200x long, pharynx about 400x long by 300
wide, esophagus 120u to 150x long. Intestine with short anteriorly
directed ceca, one on each side, which extend to level of anterior end
of pharynx, and long posterior ceca, which extend to end of body;
both the anterior and posterior ceca are simple and without diver-
ticula. Excretory pore terminal; excretory vesicle simple and tubu-
lar, and extending anteriorly to level of anterior margin of anterior
testis. Genital aperture preacetabular, median; genital sinus spa-
cious. Cirrus pouch pestle shaped and extending caudally to about
midway between acetabulum and anterior testis (about two-fifths
of the distance from acetabulum to ovary, according to Cooper,
1921) ; seminal vesicle more or less spherical and about 250 1n
diameter when filled with sperms, more tubelike when empty; pars
prostatica cylindrical, 170u to 200 long, and set off from the seminal
vesicle by a sharp constriction; ejaculatory duct about the same
length as pars prostatica; cirrus protrusible and spiny, the spines
40p to 45 long by Tp wide at their bases and inserted into a basai
disk 15p to 19x in diameter by 12u thick. Testes elongated oval in
shape, with indented margins; the anterior testis is usually slightly
smaller than the posterior; they are tandem in position and situ-
ated in the anterior half of the posterior part of the body. Ovary
entire, transversely oval in shape, situated cephalad of anterior
testis and to the right of the median line; seminal receptacle very
small; Laurer’s canal present. Vitellaria profusely developed and
extending both dorsally and ventrally of intestinal ceca from the
level of the pharynx to the posterior end of the body; anterior to
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acetabulum the follicles form a transverse dorsal band across body;
ventrally the follicles do not encroach on the testicular and uterine
fields; caudad of the testes the follicles coalesce in the median line
and completely fill the posttesticular zone. The uterus extends
anteriorly from Mehlis’s gland in transverse loops to the acetabulum,
where it terminates in a well-developed vagina, the cuticular lining
of which is armed with spines similar to those of the cirrus. Eggs
91p to 100u long by 54p to 58p wide, triangular in cross section, and
having a thickened posterior pole.

Hosts—Erignathus barbatus (= Phoca barbata); Phoca hispida.

Location—Gall bladder and liver.

Distribution—Europe (west coasts of Greenland and Spits-
bergen) ; North America (Canada—Bernard Harbor, Northwest Ter-
ritories—according to Cooper, 1921).

ORTHOSPLANCHNUS FRATERCULUS Odhner, 1905

PLATE 4, FIGURE 19

Description.—Orthosplanchnus: Body almost cylindrical, 3 mm to
4 mm long by 500x to 600 wide. Cuticular spines more abundant
than in O. arcticus. Oral sucker 370u to 440x 1n diameter; aceta-
bulum 400u to 500p in diameter. Pharynx 300u to 330w long by 2004
wide ; esophagus 220 long. Cirrus pouch as in 0. arcticus. Testes
deeply indented. Vitellaria do not unite to form a dorsal band an-
terior to acetabulum, and ventrally they encroach on the testicular
and uterine fields. Other characters as in 0. arcticus.

Hosts—Odobenus rosmarus; Erignathus barbatus.

Location—Gall bladder.

Distribution.—Europe (Spitsbergen).

Genus SYNTHESIUM Stunkard and Alvey, 1930

Generic diagnosis—Campulinae : Body long and slender. Suckers
of equal size. Digestive system as in Campula. Cirrus pouch long
and slender, inclosing seminal vesicle, pars prostatica, and spiny
cirrus; testes deeply lobed as in Lecithodesmus. Ovary spherical,
pretesticular; vitellaria consist of small, grapelike clusters of fol-
licles and do not extend anteriorly as far as acetabulum ; uterus with
few coils; vagina lined with spines. Eggs with polar thickening.
Parasitic in intestine of cetaceans.

Type species—Synthesium tursionis (Marchi, 1873).

SYNTHESIUM TURSIONIS (Marchi, 1873), new combination
PrATE 5, FIGURES 2021

Synonyms.—Distomum tursionis Marchi, 1873, p. 304; Distomum
longissimwm Poirier, 1886, pp. 29-30,not 7). longissimum von Linstow,
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1896 ; D. (Dicrocoelivin) tursionis (Marchi, 1873) Parona, 1896, p.
162.

Description—Synthesium: Body whitish, 20 mm long by 1.5 mm
wide, flattened ; cuticle spiny. Suckers equal in size, 800 in diam-
eter; acetabulum situated 3 mm to 4 mm caudad of oral sucker.
Prepharynx 1 mm long; pharynx 720u long by 300x wide; intestinal
ceca as in Brachycladium (=Campula), according to Odhner (1926).
Genital aperture preacetabular; cirrus pouch long and tubular, and
containing the seminal vesicle, a long slender pars prostatica, and
cirrus (cirrus as in Orthosplanchnus, according to Odhner). Testes
as in Lecithodesmus, according to Odhner; anterior testis with five
lobes and posterior with six lobes, situated in posterior third of body,
according to Poirier. Ovary small, almost spherical, pretesticular,
and situated near the equator of body; Mehlis’s gland a little larger
than ovary. Vitellaria well developed and consisting of small grape-
like clusters of follicles; they extend from a short distance cephalad
of ovary to the posterior end of body. Uterus sinuous; vagina as in
Orthosplanchnus. Eggs oval, 56u long by 33x wide, with thickening
at posterior pole.

Host.—Delphinus tursio (probably=7"ursiops truncatus).

Location.—Intestine.

Distribution.—Europe.

Remarks—This description is taken largely from that given by
Poirier (1886) for Distomum longissimum. 'The description given
by Marchi (1873) for . tursionis is very incomplete and the figure
accompanying it is very sketchy. Parona (1896) restudied speci-
mens from Marchi’s original material and pointed out that 2. fur-
stonis Marchi and D. longissimum Poirier were identical, but added
nothing to the original descriptions. Odhner (1926) reported that
this species had the digestive tract of Brachycladium (=Campula),
the lobed testes of Lecithodesmus, and the characteristic copulatory
organs (charakterischen Endapparate der Geschlechtswege) of Or-
thosplanchnus, and suggested that it might be included in the latter
genus. Recently Stunkard and Alvey (1930) proposed the genus
Synthesium for this species. The writer is in accord with this action,
since the inclusion of this species in the genus Orthosplanchnus,
or in any of the related genera, would necessitate extensive revision
of the diagnoses of these groups; this is regarded as inadvisable
until more species have been described.

HADWENIUS, new genus

Generic diagnosis.—Campulinae: Body very long and slender,
cylindrical, suckers close together; oral sucker slightly larger than
acetabulum. Cuticle of anterior part of body spiny. Intestinal ceca
without diverticula. Excretory vesicle tubular, extending anteriorly

118893—32 2
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to near posterior margin of ovary. Cirrus pouch pestle shaped,
extending caudad of acetabulum; cirrus spiny as in Orthosplanchnus.
Testes oval, tandem in position, situated in anterior fourth of body.
Ovary transversely oval, pretesticular; seminal receptacle absent;
Laurer’s canal present. Vitellaria composed of rosette masses of
radiating cords of follicles, which extend from vicinity of anterior
testis to posterior end of body. Uterus with few coils confined to
intercecal space between ovary and acetabulum; vagina well devel-
oped, unarmed. Kggs triangular in cross section, slightly thickened
at posterior pole. Parasites of cetaceans.
Type species.—Hadwenius seymouri, new species.

HADWENIUS SEYMOURI, new species

PrLATE 6, Ficures 23-25

Description.—Hadwenius : Body slender, 27 mm to 60 mm long by
1.5 mm to 2 mm wide, and almost circular in cross section. The
cuticle of the interior part of the body is spiny, the spines being
about 27p long by Tp wide and arranged in alternating transverse
rows; they are deep-set in the cuticle so that only the tips project
above the surface. The rows of spines are close together in the
region immediately caudad of the oral sucker, but become farther
apart as they approach the region of the anterior testis, where they
disappear completely. The oral sucker is cup shaped, 1.8 mm to
2 mm long by 1.7 mm to 2 mm in diameter, the thickness of the wall
being about 190u; the oral aperture is 540p to 900x in diameter and
slightly subterminal. The acetabulum is transversely oval, 930u
to 1.2 mm long by 1.3 mm to 1.5 mm wide, and the walls are about
180u thick; the distance between the suckers is from 800u to 1.6 mm,
depending upon the degree of contraction. The length of the pre-
pharynx is variable; in some specimens it is about 810x long, while
in others the pharynx is drawn into the base of the oral sucker so
that the prepharynx is very wide and short. The pharynx is 900u
to 1 mm long by 620u to 900 wide. The esophagus is very short and
wide. The intestine is H shaped as in other members of the sub-
family ; the ceca are straight and without lateral or median diver-
ticula. The excretory pore is situated at the summit of a papillalike
prominence, which projects into a deep pit or depression at the
posterior end of the body. The excretory vesicle is similar to that in
other members of the subfamily. The genital aperture is situated
immediately in front of the anterior margin of the acetabulum;
1t communicates with a spacious genital sinus. The cirrus pouch is
pestle shaped, about 1.8 mm long by 560u wide; it extends caudad a
little more than half the distance between the acetabulum and
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ovary. The seminal vesicle is about 830u long by 290x wide and
almost fills the posterior part of the cirrus pouch; pars prostatica
slender, about 700x long, and separated from the seminal vesicle by
a sharp constriction; ejaculatory duct relatively short. The cirrus
is protrusible and armed with strong spines. The spines are about
40p long and are inserted into a basal disk which is about 16x in
diameter. Testes oval in shape and situated in the anterior fourth
of the body; the anterior testis 1s 900x to 1.5 mm long by 620x to
930u wide, and the posterior 1 mm to 1.6 mm long by 620 to 850u
wide, the distance between them being 310x to 1.2 mm. The ovary
is transversely oval, 232u to 387 long by 465u to 590x wide, situated
a short distance cephalad of the anterior testis and to the right of the
median line. Seminal receptacle not observed. Laurer’s canal is
slender and sinuous, and opens in the mid-dorsal line at the level
of the ovary. Mehlis’s gland 1s large and is situated median and
dorsal to the ovary. The vitellaria consist of chainlike rows of
follicles, which radiate to form rosettelike masses, and extend from
the anterior testis to the posterior end of the body; the masses of
follicles are distributed on all sides and form a continuous layer be-
neath the dermomuscular layer of the body. The uterus consists of
six or more transverse coils confined to the intercecal field between
Mehlis’s gland and the acetabulum. The vagina is well developed,
unarmed, and about one-half the length of the cirrus pouch ; it opens
at the base of the genital sinus to the left of the male genital aper-
ture. The eggs are oval, 97 long by 52u wide, with a short prolonga-
tion at the posterior pole, triangular in cross section.

IHost—White whale (Delphinapterus leucas).

Location.—Intestine.

Distribution—North America (Alaska).

Type specimens—U.S.N.M. Helm. Coll. No. 30807; paratypes,
No. 26157. Collected by Dr. Seymour Hadwen, September 9, 1921,
at Golovin, Alaska.

Remarks.—I adwenius seymouri appears to be more closely related
to Synthesium tursionis than to any of the other species of Campu-
linae. Both are parasites of the intestinal tract of cetaceans and are
similar in body form. They differ, however, in two principal charac-
ters, which are considered generic, viz, the copulatory organs and
distribution of the vitellaria. In Zadwenius seymowri the cirrus is
armed but the vagina is not, and the vitelline follicles are arranged
in rosettelike masses similar to those in ZLecithodesmus, while in
Synthesium tursionis both cirrus and vagina are armed and the vitel-
line follicles are distributed in small grapelike groups. Other dif-
ferences are present, but these appear to be only of specific value.
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Genus ODHNERIELLA Skrjabin, 1915

Generie diagnosis—Campulinae : Body flat and ribbonlike ; cuticle
of preacetabular part of body armed with spines. Oral sucker
slightly smaller than acetabulum. Digestive tract without anteriorly
directed ceca. Excretory vesicle as in Campula. Cirrus pouch sac-
like, extending beyond posterior margin of acetabulum ; cirrus armed
with spines as in Orthosplanchnus; testes entire. Ovary entire, pre-
testicular. Vitellaria consisting of grapelike masses of follicles, sit-
uated laterally and not invading median field, and extending from
about midway between ovary and acetabulum to level of termination
of ceca. Uterus relatively short; vagina unarmed. Eggs triangu-
lar in cross section. Parasites of pinnipeds. '

Type species—Odhneriella rossica Skrjabin, 1915.

ODHNERIELLA ROSSICA Skrjabin, 1915

PLATE 5, FIGURE 22

Description—Odhnericlla: Body flat and ribbonlike, 9 mm long
by 760x wide at acetabulum; sides of body almost parallel. Cuticle
of preacetabular part of body armed with spines. Oral sucker di-
rected ventrally, 500x long by 480u to 530p wide; acetabulum 500y
long by 680p wide, slightly elevated above surface of body, and sit-
uated in anterior part of body. Prepharynx 119x long; pharynx
325u long by 290x wide; esophagus 230 long; intestinal ceca simple
and extending to posterior end of body; anteriorly directed ceca,
characteristic of other members of the subfamily, absent. Excretory
pore terminal; excretory vesicle as in other members of the sub-
family. Genital pore median, near anterior margin of acetabulum.
Cirrus pouch saclike, extending beyond posterior margin of acetab-
ulum cirrus strong and armed with spines. Testes oval, 935 long
by 390x wide, entire, tandem in position, and situated in the posterior
fourth of the anterior half of the body. Ovary globular, 300x to
340p in diameter, pretesticular. Vitellaria consisting of grapelike
masses of follicles distributed along sides of body and extending
from about midway between ovary and acetabulum to level of ends
of ceca. Uterus short, with few coils, situated in the intercecal field
between ovary and acetabulum; vagina straight and unarmed.
Eggs oval, 100x long by 60x wide, thickened at posterior pole, tri-
angular in cross section.

Host—Odobenus rosmarus.

Location.—Bile ducts.

Distribution—Europe (Russia).
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Remarks—The foregoing description, taken from Skrjabin
(1915),' was based upon specimens collected by Doctor Staroka-
domsky, February 8, 1912, in north Russia, near Kaluchinskaya

Bay.
Family ECHINOSTOMATIDAE Looss, 1902

Family diagnosis—Body more or less elongate, small or very
large, usually much flattened anteriorly, less so, or even cylindrical,
posteriorly. Oral sucker small and weak, surrounded dorsally and
laterally, but not ventrally, by a collarlike fold, bearing one or two
rows of spines, which are continued laterally to ventral corners,
the corner spines usually large or specialized ; acetabulum large and
powerful, usually preequatorial and near oral sucker. Cuticle usu-
ally spinose, especially anteriorly. Excretory vesicle Y shaped, with
lateral twiglike branches. Pharynx and epithelial * pseudoesoph-
agus 7 present; intestinal ceca extend to posterior end of body.
Genital aperture preacetabular; genital sinus present or absent;
cirrus pouch usually present. Testes postequatorial, usually tandem
in position. Ovary pretesticular, usually to right of median line;
Laurer’s canal present. Vitellaria lateral, rarely extending anterior
to acetabulum. Uterus in transverse coils, rarely extending beyond
intercecal field. Parasites of intestines or bile ducts of vertebrates,
especially birds.

Type genus—UEchinostoma Rudolphi, 1809.

Genus ECHINOSTOMA Rudolphi, 1809 (sensu lato)
Generic diagnosis—Characters of the family.
ECHINOSTOMA ACANTHOIDES (Rudolphi, 1819) Cobbold, 1860

Synonym.—Distoma acanthoides, Rudolphi, 1819, p. 114.

Description.—Echinostoma: Body elongated and flattened (4 mm
to 6 mm long, according to Dujardin, 1845), divided into a somewhat
slender (271 wide) anterior part and a broader (520p wide) poste-
rior part (Dujardin gives the maximum width of the body as T50u)
the two portions being united at the level of the acetabulum. Oral
sucker 156p long by 135 wide; acetabulum 375y long by 396 wide,
situated about one-third of the body length from the anterior end.
Cephalic collar provided with four spines, 73, long, on each ventral
lobe, with 16 to 18 smaller spines, 594 long, arranged around the mar-
gin in a single row, uninterrupted dorsally, and with one small spine,

I The writer is indebted to Dr. R. Ed. Schulz, of the School of Veterinary Medicine,
Moscow, for a typewritten copy of Professor Skrjabin’s paper, the publication in which
this paper appeared being unavailable in this country.



22 PROCEEDINGS OF THE NATIONAL MUSEUM voL. 81

26p long, on each side between the larger spines of the ventral
lobes and the smaller marginal spines. Pharynx 145. long by
114p wide, situated almost immediately caudad of the oral sucker.
Testes globular 159, in diameter, tandem in position and situated
. the posterior part of the body. Vitellaria lateral, not extending
anteriorly beyond acetabulum.

Host.—-Phoca vitulina.

Location.—Intestine.

Distribution—Xurope (Berlin, Germany).

Remarks—Rudolphi (1819) reported finding two specimens of
this species in the above host in Berlin. Braun (1901a) redescribed
this form on the basis of the original material and stated that the
specimens were immature. The above description is compiled
largely from that given by Braun.

It 1s not certain that this species belongs to the genus Echinostoma,
senswu stricto. The arrangement of the spines of the cephalic collar
tends to exclude it from the genus, but the other characters are not
sufficiently well described to permit a definite generic assignment
at present.

Genus STEPHANOPRORA Odhner, 1902

Synonyms—DMesorchis Dietz, 1909a, p. 183; Monilifer Dietz,
1909a, p. 183.

Generic diagnosis—Echinostomatidae: Body elongated and sub-
cylindrical. Cuticle of anterior part of body armed with spines.
Oral sucker surrounded by a well-developed reniform collar bearing
a single row of spines, which is interrupted dorsally by a space
about as wide as oral sucker. Acetabulum situated approximately
one-fourth of body length from anterior end. Cirrus pouch well
developed, containing seminal vesicle, pars prostatica, and a short,
strong cirrus. Testes tandem in position, situated near equator
of body. Ovary pretesticular. Vitellaria almost filling posttesticu-
lar part of body and extending anteriorly to anterior testis. Uterus
moderately long and containing relatively few eggs.

Type species—Stephanoprora ornata Odhner, 1902.

STEPHANOPRORA DENTICULATA (Rudolphi, 1802) Odhner, 1910
PrATE 7, FIGURES 29-30

Synonyms—Fasciola denticulata Rudolphi, 1802, p. 91; Distoma
denticulatum (Rudolphi, 1802) Rudolphi, 1809, p. 424-425; Echin-
ostoma denticulatum (Rudolphi, 1802) Cobbold, 1860, p. 36;
Echinostoma (Mesorchis) denticulatum (Rudolphi, 1802) Dietz,
1909a, p. 1835 Mesorchis denticulatus (Rudolphi, 1802) Dietz, 1909b,
Pp.. Sl
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Description.—Stephanoprora: Body elongated, 2.08 mm to
2.64 mm long by 288u to 352x wide at acetabulum. Cuticle of an-
terior part of body closely beset with spines arranged in alternating
transverse rows; these rows are close together in the region anterior
to acetabulum, but caudad of this point they are more widely
separated and finally disappear in the region of the anterior testis.
Oral sucker subterminal, T4 to 92p in diameter, surrounded by a
well-defined reniform collar, 213x to 237u wide. The collar bears
22 spines arranged in a single row, which is interrupted dorsally
by a space almost as wide as the oral sucker. IFour of these spines,
two on each ventral lobe, are slightly smaller and more aboral than
the marginal spines; they measure 29 to 37p long by 11p to 14u
wide; the marginal spines are 37u to 44 long by 11p to 15x wide.
Acetabulum almost circular, 185x to 222, in diameter, situated 370u
to 560 from anterior end of body. Prepharynx 37u long; pharynx
81p to 110px long by 74x wide; esophagus 92u to 166, long; intestinal
ceca slender. Genital pore situated about midway between intestinal
bifurcation and anterior margin of acetabulum. Cirrus pouch
ovoid, 185u to 222u long by 48u to 129z wide, containing a large
seminal vesicle, pars prostatica, and short cirrus. Testes tandem
in position, situated In equatorial zone; anterior testis globular,
166 to 229x in diameter; posterior testis ovoid, 203u to 259 long
by 148u to 222, wide. Ovary transversely oval, 85x to 110 long by
100p to 122p wide, situated cephalad of anterior testis and to right
of median line. Vitellaria consisting of large follicles and extend-
ing from level of posterior margin of anterior testis to near pos-
terior end of body. Uterus short and with few coils. Eggs Tdu
to 77p long by 52u to 55p wide.

Host—Zaloplhus californianus.

Location—Small intestine.

Distribution—North  America—United States (Washington,
15 e

Specimens.—U.S.N.M. Helm. Coll. No. 28147. Collected by E. W.
Price, June 1, 1928, from a California sea lion, which died in the
National Zoological Park.

Family TROGLOTREMATIDAE Odhner, 1914

Family diagnosis—DBody compact, more or less flattened ventrally
and convex dorsally. Cuticle with pointed spines. Body muscula-
ture as well as that of suckers weakly developed. Excretory vesicle
Y shaped or tubular. Pharynx present; esophagus short; intestinal
ceca extend to near posterior end of body. Genital pore near
acetabulum, either immediately in front or behind, median or slightly
to the left. Cirrus pouch absent except in Z'roglotrema; pars prosta-
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tica and seminal vesicle always distinct. Testes opposite each
other, equatorial or postequatorial. Ovary usually lobed, dextral,
pretesticular; seminal receptacle and Laurer’s canal present. Vitel-
laria usually well developed, exclusively or mostly dorsal, leaving
only the median dorsal area of body unoccupied. Uterus either
very long, with relatively few loops, or shorter and more convoluted.
Parasites of carnivorous mammals and birds, usually occurring in
pairs in cystlike cavities.
Type genus—Troglotrema Odhner, 1914.

Genus PHOLETER Odhner, 1914

Generic diagnosis—Troglotrematidae : Body more or less spindle
shaped. Cuticle armed with small pointed spines, the spines not in
groups. Excretory vesicle Y shaped, the bifurcation occurring in
front of testes, and branches extending to acetabulum. Genital
aperture at anterior border of acetabulum, slightly to left of median
line; genital sinus moderately deep and wide; cirrus pouch absent;
pars prostatica short, directed dorsoventrally; seminal vesicle tube-
like, undivided, extending under the dorsal surface to near the ovary.
Testes elliptical, situated opposite each other a short distance from
the posterior end of body. Ovary deeply lobed; seminal receptacle
present; Laurer’s canal moderately long. Vitellaria strongly de-
veloped, dorsal in position, and having a tendency to occur in grape-
like bunches. Uterus long and convoluted, occupying entire body
width and extending from ovary to genital pore. Parasites of
cetaceans.

Type species—Pholeter gastrophilus (Kossack, 1910) Odhner,
1914.

PHOLETER GASTROPHILUS (Kossack, 1910) Odhner, 1914

PraTE 7, FIGURE 26

Synonym.—Distomum gastrophilum Kossack, 1910, pp. 118-120.

Description—Pholeter: Body spindle shaped, 1.5 mm to 3.33 mm
long by 1.7 mm to 2.1 mm wide according to Odhner (1914), or
3.15 mm to 3.66 mm long by 1.8 mm to 2.25 mm wide according to
Kossack (1910), the thickness being about one-third of the width.
Oral sucker 170x to 200p in diameter; acetabulum 250x to 300u in
diameter, situated about one-third of the body length from the ante-
rior end. Pharynx 150p to 170p in diameter; esophagus of same
length as pharynx; intestinal ceca simple and terminating about the
middle of testes. Genital pore situated at the anterior margin of
acetabulum  cirrus pouch absent; pars prostatica short and directed
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dorsoventrally; seminal vesicle tubelike; undivided. Testes ellip-
tical, situated side by side in the posterior third of the body. Ovary
deeply lobed, situated immediately cephalad of testes and slightly to
one side of the median line; seminal receptacle moderately large,
dorsal to ovary. Vitellaria dorsal and extending from about halfway
between intestinal bifurcation and acetabulum to the level of the ends
of the ceca. Uterus long and strongly looped, occupying almost the
entire width of the body from the ovary to the genital pore; vagina
short. Eggs oval, 23u to 25x long by 14p wide.

Host—Phocaena phocoena (=P. communis).

Location—Stomach (encysted in the mucosa of the pylorus).

Distribution.—Europe.

Family OPISTHORCHIIDAE Braun, 1901

Family diagnosis—Medium-sized to small forms; body elongate,
flat, thin, transparent, with weak musculature. Suckers relatively
weakly developed. Intestinal ceca simple, extending to posterior
end of body. Excretory vesicle Y shaped with long stem and short
branches. Genital aperture median, immediately preacetabular; no
genital sinus containing suckerlike structures or gonotyls. Cirrus
pouch and cirrus absent; seminal vesicle coiled. Testes in post-
equatorial region, situated more or less obliquely. Ovary pretes-
ticular; seminal receptacle voluminous; Laurer’s canal present.
Vitellaria lateral of ceca, moderately developed, not reaching poste-
rior end of body. Uterus long, with numerous loops, usually confined
to Intercecal space between ovary and acetabulum. Eggs small and
numerous. Parasites of bile ducts and gall bladder of mammals,
birds, fishes, and reptiles.

Type genus—Opisthorchis R. Blanchard, 1895.

KEY TO SUBFAMILIES OF OPISTHORCHIIDAE

1. Vitellaria and uterus do not extend cephalad of acetabulum.
Opisthorchiinae (p. 25).
Vitellaria and uterus extend cephalad of acetabulum__ Metorchiinae (p. 30).

Subfamily OPISTHORCHIINAE Looss, 1899

o Subfamily diagnosis—Opisthorchiidae : Excretory pore terminal;

stem of excretory vesicle long. Vitellaria do not extend anteriorly

beyond level of acetabulum. Uterine coils usually confined to inter-

cecal space and not extending anteriorly beyond acetabulnm.
Type genus—Opisthorchis R. Blanchard, 1895.
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KEY TO GENERA OF OPISTHORCHIINAE OCCURRING IN MARINE MAMMALS

1. Uterine coils extend laterally beyond limits of intestinal ceca.
Cyclorchis (p. 28).
Uterine coils do not extend laterally beyond limits of intestinal

e L R N e e 2

2. Vitellaria divided into two distinct regions by a break at the
level ol S the oy oy e T Ty Amphimerus (p. 29).
Vitellaria not divided into two regions______________ Opisthorchis (p. 26).

Genus OPISTHORCHIS R. Blanchard, 1895

Generic diagnosis—QOpisthorchiinae: Body elongated, flattened,
anterior end attenuated, posterior end broader. Cuticle generally
smooth, without spines. KExcretory vesicle Y shaped, with S-shaped
stem and short branches. Cirrus pouch absent; testes usually lobed,
situated in posterior part of body and placed obliquely to the long
axis of the body. Ovary simple or lobate, pretesticular; seminal
receptacle prominent, postovarial; Laurer’s canal present. Uterus
with numerous transverse loops confined to intercecal field, not ex-
tending anteriorly beyond acetabulum. Vitellaria moderately de-
veloped, extracecal, not extending anteriorly beyond level of aceta-
bulum or posteriorly beyond level of ovary. Parasites of bile ducts
of mammals, birds, and fishes.

Type species.—O pisthorchis felineus (Rivolta, 1884) R. Blanchard,
1895= 0. tenuicollis (Rudolphi, 1819).

OPISTHORCHIS TENUICOLLIS (Rudolphi, 1819) Stiles and Hassall, 1896

PraTte 7, FIGures 27, 28

Synonyms.—Distoma tenwicollis Rudolphi, 1819, p. 93; D. conus
Gurlt, 1831, p. 193, not Creplin, 1870; 1. lanceolatwm von Siebold,
1836, p. 113, not Rudolphi, 1803 ; 1. felineum Rivolta, 1884, pp. 20—
28; D. wiverrini Poirier, 1886, pp. 116-130; Opisthorchis felineus
(Rivolta, 1884) R. Blanchard, 1895, p. 217; O. viverrini (Poirier,
1886) Stiles and Hassall, 1896, p. 155; O. tenuicollis-felineus Looss,
1899, p. 678.

Description.—Opisthorchis: Body flat, 6.5 mm to 8.5 mm long by
2.1 mm to 2.2 mm wide, anterior end somewhat more attenuated
than posterior end. Cuticle smooth and without spines. Oral sucker
subterminal, 320 to 340x in diameter; acetabulum 260u to 320u long
by 300x to 360u wide, situated 1.4 mm to 1.6 mm from the anterior
end of body. Pharynx ovoid to piriform in shape, 200p long by
140p. to 160x wide; esophagus 80u to 140p long; intestinal ceca
slender and extending to near posterior end of body, the left cecum
being slightly shorter than the right. Excretory vesicle Y shaped,
with a long sigmoid stem and short branches. Genital aperture im-
mediately cephalad of acetabulum. Seminal vesicle more or less
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spirally coiled and free in parenchyma, situated posterior to ace-
tabulum and to the right of the median line. Testes lobed and
situated in the posterior third of body; the anterior testis has four
lobes and measures 500p to 600 long by 660x to 700p wide; the
posterior testis has five lobes and is 540x to T00p long by 680u to
700p wide. Ovary more or less trilobed, 160u to 200x long by 4004
to 440u wide, situated slightly to right of median line and about
400p to 440 cephalad of anterior testis. Mehlis’s gland diffuse,
dorsad and cephalad of ovary; seminal receptacle large, somewhat
ovoid or retort shaped, situated to the right and caudad ot ovary;
Laurer’s canal long and slender. Vitellaria extracecal, each one com-
posed of eight poorly defined groups of follicles which extend from
a short distance caudad of acetabulum to level of ovary. Uterus
with closely packed loops confined to intercecal field between ovary
and acetabulum. Eggs oval, 27u to 31p long by 13p to 15p wide.

Hosts—Erignathus barbatus (=Phoca barbata), Halichoerus
grypus, Phocaena phocoena (= Delphinus phocoena=Phocaena
communis), Gulo borealis, Felis viverrina, domestic cat, dog, and
man.

Location—Liver (bile ducts).

Distribution—Europe ; Asia (Siberia).

Remarks—The above description is based upon specimens
(U.S.N.M. Helm. Coll. No. 3357) labeled “ Opisthorchis felineus
(Riv.), Halichoerus grypus, Konigsberg Thiergarten, collected and
determined by Miihling,” which were donated to the helminthologi-
cal collection by Prof. Max Liilhe, June, 1902. These specimens are
considerably smaller than the measurements given by various authors
for (. tenwicollis, but so far as can be determined from the litera-
ture, this species exhibits considerable variation as regards size.

Whether Opisthorchis tenuicollis and O. felineus are identical
species appears to be a moot question. Braun (1893) stated: “ So
reiht sich Dist. tenuicolle Rud. aus Phoca barbata dem Dist. felinewm
Riv. und verwandten Arten an.” Miihling (1896, 1898a, and 1898b)
was convinced of their morphological identity, as was Looss (1899).
Barker (1911) noted that there was a lack of specific characters that
would definitely separate the two species. Morgan (1927) also states
that several species of the genus, including O. tenwicollis and O.
felineus, are very similar and of questionable validity, and points out
that widely different hosts, when feeding on the same intermediate
host, may become infested with the same species of fluke. After
studying the descriptions and figures of 0. tenwicollis and O. felineus,
the writer is convinced that they are the same morphological species
and should no longer be regarded as distinct. There also appears
to be no good reason for considering 0. viverrini as valid, especially
since the figure given by Fuhrmann (1928) shows that the uterine
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coils are more closely packed than those figured by Poirier (1886) for
this species, the distribution of the uterine coils being essentially the
only character by which this species could be differentiated from
0. tenuicollis (= 0. felineus). 1t is also possible that O. entzi, de-
ccribed by von Ratz (1900) from the gall bladder of Ardea purpu-
rea, and O. geminus, described by Looss (1896) from the liver of
Milvus parasiticus, are species identical with 0. tenwicollis, since
the characters given fall within the range of variation exhibited in
the latter species.

It appears that in the case of O. tenwicollis there is a lack of host
specificity, as is also the case for Cryptocotyle lingua and certain
other trematodes.

Genus CYCLORCHIS Liihe, 1908

Generic diagnosis—Opisthorchiinae: Body more or less spindle
shaped, the maximum width being near the equator. Cuticle with-
out spines. Suckers about equal in size. Digestive tract and excre-
tory vesicle as in Opisthorchis. Testes globular, situated in poster-
ior fourth of boedy. Ovary and adjacent structures as in Opisthor-
chis. Vitellaria lateral, situated in posterior half of body, but not
extending caudally beyond level of seminal receptacle. Uterine coils
loosely arranged and extending laterally beyond limits of ceca.

Type species—Cyclorchis amphileucus (Looss, 1896) Liihe, 1908.

CYCLORCHIS CAMPULA (Cobbold, 1876) Liihe, 1908

PraTte 8, Ficure 31

Synonyms.—Distoma campula Cobbold, 1876, p. 40; Metorchis
campula (Cobbold, 1876) Looss, 1899, p. 565; Opisthorchis campula
(Cobbold, 1876) Looss, 1899, p. 559.

Description—Cyclorchis: Body elliptical, about 3 mm long by 1
mm wide, slightly more attenuated anteriorly than posteriorly. Oral
sucker subterminal; acetabulum about the same size as oral sucker,
situated about one-fourth of the body length from the anterior end.
Esophagus short; intestinal ceca relatively wide and sinuous, ex-
tending to posterior end of body. Genital pore preacetabular; testes
ovoid and situated diagonally to the long axis in the posterior fourth
of body. Ovary small; seminal receptacle large. The body which
Cobbold says is *“ apparently the ovary ” is probably the distended
seminal receptacle, and the smaller body immediately in front of it
i1s probably the ovary. Vitellaria (?). The uterus passes poster-
iorly and forms a transverse loop between the ovary and testes, and
then passes anteriorly in transverse loops which extend laterally be-
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yond the inner limits of the ceca. Eggs “1/1000 of an inch from
pole to pole by 1/2100 inch in breadth.”

Host—Platanista gangetica.

Location—DBile ducts.

Distribution.—Asia (India).

Remarks—The foregoing description is taken largely from Cob-
bold’s (1876) figure of Distoma campula. The description which
he gives for this form is very incomplete, and almost no measure-
ments are given. Cobbold confused this species with Campula ob-
longa, a species which he had described earlier from Phocaena pho-
coena (=P. communis), his identification being based largely on
the zigzag course of the intestinal ceca. The species from Platanista
gangetica is unquestionably an opisthorchid and has been placed in
the genus Cyclorchis by Liithe (1908) as species inquirenda. 'The
disposition of the reproductive organs, so far as they have been fig-
ured by Cobbold, is strikingly similar to that in C. amphileucus so
that there appears to be good reason for including it in the same
genus.

Genus AMPHIMERUS Barker, 1911

Generic diagnosis—OQOpisthorchiinae: Body elongated and flat-
tened, anterior end attenuated. Cuticle frequently covered wholly
or in part with small spines. Excretory vesicle as in Opisthorehis.
Cirrus pouch and cirrus absent; testes in posterior part of body, sim-
ple or lobate, situated diagonally to long axis of body. Ovary an-
terior to testes, simple or lobate; seminal receptacle well developed;
Laurer’s canal present. Vitellaria well developed, lateral of in-
testinal ceca, divided into two distinct regions by a break opposite
the ovary, not extending anteriorly beyond the acetabulum, but fre-
quently extending posteriorly to or beyond the posterior testis.

terus anterior to ovary as in Opisthorchis; the coils may extend
laterally beyond the inner limits of the ceca. Parasites of the bile
ducts of mammals, birds, and reptiles.

Type species—Amphimerus ovalis Barker, 1911.

AMPHIMERUS LANCEA (Diesing, 1850) Barker, 1911

PraTte 8, FicUures 32-33

Synonyms—Distomum lancea Diesing, 1850, p. 334; Opisthorchis
lancea (Diesing, 1850) Braun, 1901c, p. 897.

Description.—Amphimerus: Body lanceolate, 5.5 mm to 12.5 mm
long by 1 mm to 2.8 mm wide; anterior end conical and shorter than
the flattened posterior portion; margins of posterior portion serrated.
Oral sucker subterminal, 330 to 360x by 510x to 660u; acetabulum
510p to 1.2 mm in diameter, situated one-third of the body length
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from the anterior end. Genital pore preacetabular and median in
position. Testes spherical or lobed, slightly oblique in position and
situated in the posterior part of the body. Ovary biscuit shaped;
seminal receptacle generally spindle shaped, situated caudad and to
the right of the ovary; Mehlis’s gland indistinct. Vitellaria lateral
to intestinal ceca, consisting of eight groups of follicles on each side
of body divided into two regions by a break between the fourth and
fifth groups, and extending from a short distance caudad of the
acetabulum to the ends of the intestinal ceca. Uterus consisting of
transverse coils which extend intercecally from the ovary to the
acetabulum. Eggs oval, 29 to 33 long by 12u to 14p wide.

Hosts—Delphinus tacuschi (probably==Sotalia tucuwi), (%)
Orcaella brevirostris.

Location.—Not given; probably bile ducts.

Distribution—South America (Brazil—Barra do Rio Negro),
(?) Asia (India).

Cobbold (1876) reported what he thought was this species from
Orcaella brevirostris, the specimens upon which the report was based
having been collected in “ the North-eastern Province of India ” by
Dr. John Anderson, superintendent of the Indian Museum, Calcutta.
The character which apparently caused Cobbold to regard the form
from India as the same as that from Brazil was the “irregularly
serrated ” margin of the body, since he states: “ I know of no other
trematode possessing these sinuosities.” The description and figure
which he gave are quite different than those given by Diesing (1855)
and by Weski (1900). The writer doubts whether the form which
Cobbold calls Distoma lancea is the same as Diesing’s species, but on
account of the incompleteness of his description and figure, no opin-
jon is expressed as to its probable affinities.

Subfamily METORCHIINAE Liihe, 1909

Subfamily diagnosis—Opisthorchiidae: Excretory pore ventral;
stem of excretory vesicle usually short, ventral to testes. Vitellaria
extend cephalad of acetabulum. Uterine coils frequently overlap
ceca and extend cephalad of acetabulum.

Type genus—Metorchis Liooss, 1899.

KEY TO GENERA OF METORCHIINAE OCCURRING IN MARINE MAMMALS

1. Posterior end truncate and suckerlike________ Pseudamphistomum (p.31).
Bbsterior jend; ronndedsloa woe Le b o sk TV i Metorchis (p.30).

Genus METORCHIS Looss, 1899

Generic diagnosis—Metorchiinae: Body rounded posteriorly and
attenuated anteriorly. Cuticle usually covered with spines. Intes-
tinal ceca extend to posterior end of body. Testes large, usually
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lobed, and more or less obliquely placed, and almost filling posterior
part of body. Ovary, Mehlis’s gland, seminal receptacle, and
Laurer’s canal as in Opisthorchis. Vitellaria compact and extend-
ing anteriorly beyond acetabulum. Uterine coils often extend extra-
cecally and preacetabular. Parasitic in gall bladder and bile ducts
of mammals and birds.

Type species—Metorchis albidus (Braun, 1893) Looss, 1889.

METORCHIS ALBIDUS (Braun, 1893) Looss, 1899

Prate 8, FicUurE 34

Synonyms.——LDistomum albidum Braun, 1893, pp. 347-355; D. (Di-
crocoelium) albidum Braun, 1893, p. 353; Opisthorchis albidus
(Braun, 1893) Railliet, 1896, p. 160.

Description.—Metorchis: Body spatulate, 1.6 mm to 2.2 mm long
by 800u to 1 mm wide; anterior part of body narrower than the flat
posterior part. Cuticle covered with small spines. Oral sucker sub-
terminal, 200 to 240x in diameter; acetabulum 200x in diameter and
situated 600 to 900x from the anterior end of the body. Pharynx
ovoid, T5u to 90u long by 47u to 85u wide; esophagus 28u long; in-
testinal ceca extend to posterior end of body. Genital aperture pre-
acetabular; seminal vesicle relatively short. Testes lobed, oblique
in pesition, the left testis anterior to right, and situated in the pos-
terior part of the body; the anterior testis is 300x to 340u long by
300p to 380u wide, and the posterior 320u long by 380x wide. Ovary
somewhat triangular in shape, 100px to 180u long by 140x to 180u
wide, situated a short distance in front of anterior testis. Seminal
vesicle large and situated posterolateral of ovary; Mehlis’s gland
diffuse. Vitellaria lateral and extending from near level of intestinal
bifurcation to level of ovary. Uterus greatly convoluted and occupy-
ing the greater part of the intervitellarian field from the ovary to
a short distance cephalad of acetabulum. Eggs 27u to 32u long by
13p to 16p wide.

Hosts—Halichoerus grypus, Felis domestica, Vulpes vulpes, and
Canis familiaris.

Location—Gall bladder and bile ducts.

Distribution—Europe.

Genus PSEUDAMPHISTOMUM Liihe, 1908

Generic diagnosis—Metorchiinae: Body conical in shape, anterior
end pointed ; posterior end truncate and surrounded by a ridge giv-
ing it a suckerlike appearance. Cuticle beset with fine spines. Ex-
cretory pore in center of posterior suckerlike structure. Intestinal
ceca slightly sinuous, extending to posterior end of body. Genital
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pore preacetabular; cirrus pouch and cirrus absent; seminal vesicle
convoluted, free in parenchyma. Testes in posterior third of body,
placed slightly obliquely to long axis of body. Ovary median in po-
sition, situated about midway between anterior border of testes and
acetabulum ; seminal receptacle voluminous, postovarial. Vitellaria
extracecal and consisting of relatively large groups of follicles ex-
tending from level of seminal receptacle to level of genital pore or
slightly beyond. Uterus greatly convoluted, extending laterally over
ceca and anteriorly beyond acetabulum. Parasites of bile ducts of
mammals.

Type species—Pseudamphistomum truncatwm (Rudolphi, 1819)
Liihe, 1908. s

PSEUDAMPHISTOMUM TRUNCATUM (Rudolphi, 1819) Liihe, 1908

PraTte 8, FIGURE 35

Synonyms.—Amphistoma truncatum Rudolphi, 1819, p. 915 Dis-
loma conus Creplin, 1825, pp. 50-53; Distomum lanceolatwm Mehlis
of Diesing, 1858, p. 332; Distoma campanulatwm Ercolani, 1875, pp.
432-439 ; Metorchis truncatus (Rudolphi, 1819) Looss, 1899, p. 565.

Description.—Pseudamphistomum: Body conical, 2 mm long, an-
terior end pointed, posterior end truncate and suckerlike. Cuticle
thickly and regularly beset with fine spines. Oral sucker 132u to
137 in diameter; acetabulum about same size as oral sucker and sit-
uated slightly preequatorial. Excretory pore situated in the de-
pression of the posterior suckerlike structure. Pharynx 91u long;
esophagus very short; intestinal ceca slightly sinuous and extending
to posterior end of body. Genital aperture preacetabular; seminal
vesicle convoluted and free in parenchyma. Testes globular or
slightly elliptical, 172 to 376p long, situated in the posterior third
of the body, one slightly in front of the other. Ovary globular,
situated about midway between the anterior border of the anterior
testis and the acetabulum, usually obscured by the uterine coils;
seminal receptacle voluminous, postovarial. Vitellaria situated lat-
erally, chiefly in the middle third of body, each composed of 10 to 12
groups of follicles. Uterus greatly convoluted, occupying the greater
part of the body width between testes and acetabulum, and extend-
img somewhat in front of acetabulum. Egos 29u long by 11p wide.

Hosts—Phoca vitulina, P. groenlandica, P. hispida= Halichoerus
foetidus, Halichoerus grypus, Gulo borealis, Felis domestica, Canis
familiaris, O. vulpes.

Location—Bile ducts.

Distribution—Europe (Germany, Holland, Italy, France).
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Family HETEROPHYIDAE Odhner, 1914

Family diagnosis—Small or very small forms, usually not exceed-
ing 2 mm in length. Anterior portion of body thinner, usually
more slender and more movable than the postericr portion. Surface
of body covered with small scalelike spines that become reduced
posteriorly and may disappear toward the posterior end of the body.
Intestinal ceca simple, usually extending to the posterior end of the
body. Genital pore in the immediate neighborhood of the aceta-
bulum; genital ducts usually open into a genital sinus, which may
be variously modified and contain a cirruslike body or gonotyl
(genital sucker). Acetabulum usually median in position, but may
be displaced to the right of the median line; in some instances the
acetabulum may be partially or completely atrophied and inclosed
in the genital sinus. Cirrus pouch absent. Seminal vesicle well de-
veloped, U or S shaped, the vas deferens surrounded proximally by
a mass of prostatic cells. Testes oval, globular, or slightly lobed,
near the posterior end of the body, side by side, or obliquely one in
front of the other. Ovary oval, globular or slightly lobed, pretes-
ticular, usually to the right of the median line. Seminal receptacle
and Laurer’s canal present near the ovary, usually in relation with
its posterior border. Vitellaria, located mainly in the lateral fields,
may extend anteriorly to or beyond the genital aperture. Uterus
usually restricted to the intercecal field between the ovary and
genital pore, but may extend to posterior end ot body (Galacto-
somum). Adults parasitic in the intestine of birds and mammals.

Type genus—Heterophyes Cobbold, 1866.

KEY TO THE GENERA OF HETEROPHYIDAE OCCURRING IN MARINE MAMMALS

1. Acetabulum absent; uterus extending to posterior end of body.
Galactosomum (p. 39).

Acetabulum present ; uterus not extending caudally beyond an-
1 Y B H ] 6 e e s A e e 2.

Acetabulum not contained in the genital sinus; seminal recep-

tacle median and slightly preovarial ; vitellaria not extending
toltacetabulume et ot tedo b el bl oo o8 ] el Phocitrema (p. 38).

Acetabulum contained in the genital sinus; seminal receptacle

lateral and postovarial; vitellaria extending cephalad of

1Y

Gy o0 (0160 Lo S e R RS Py B 3.
3. Genital sinus large; genital ducts open into sinus caudad of
Aeetabulumy-<_ = <3N0 SARRALR CAtal ol i BEs WA ST Cryptocoyle (p. 33).
Genital sinus small; genital ducts open into sinus cephalad of
geetgbulumes. o - R o e s wlenn s s b Apophallus (p. 35).

Genus CRYPTOCOTYLE Liihe, 1899

Synonyms.—T ocotrema Looss, 1899, p. 585; Hallum Wigdor, 1918,
p. 254 Ciureana Skrjabin, 1923, p. 67.
118893—32 3
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Generic diagnosis—Heterophyidae: Body ovoid to linguiform in
shape. Prepharynx very short; esophagus short; intestinal bifurca-
tion nearer to oral sucker than to acetabulum; intestinal ceca extend
into posterior end of body and terminate caudad of testes. Aceta-
bulum rudimentary, in anterior wall of the spacious, more or less
muscular, genital sinus; genital ducts open into sinus at base of
a single papillalike gonotyl; genital aperture postacetabular, in
center of genital sinus. Seminal vesicle well developed, curved in
a more or less S-like manner, dorsal to uterine coils. Testes near
posterior end of body, irregularly oval or slightly lobed, either side
by side or the right testis obliquely behind left. Ovary irregularly
oval or lobed, situated to right of median line and cephalad of semi-
nal receptacle. Vitellaria fill posttesticular space and extend an-
teriorly to acetabulum or beyond. Uterus with few loops, confined
to intercecal space between ovary and genital sinus.

Type species—Cryptocotyle concava (Creplin, 1825) Fischoeder,
1903.

CRYPTOCOTYLE LINGUA (Creplin, 1825) Fischceder, 1903

Prate 9, FIcURE 36

Synonyms.—Distoma lingua Creplin, 1825, pp. 27-38; T'ocotrema
lingua (Creplin, 1825) Looss, 1899, p. 586; Distomwum macrorhinis
MacCallum, 1916, p. 34; Hallum caninum Wigdor, 1918, pp. 254—
257.

Description—Cryptocotyle: Body linguiform, 550u to 2 mm long
by 200x to 900x wide. Cuticle covered with scalelike spines, 2p to
4p long by about 1p wide. Oral sucker 66x to 110p in diameter;
prepharynx shorter than pharynx; pharynx 40u to 80p long by 30u
to 48x wide. IKsophagus short, about 40x to 60p long. Genital sinus
120p to 250x in diameter, situated near equator of body; acetabulum
rudimentary, in anterior wall of sinus. Seminal vesicle long and
coiled in an S-like manner, extending caudally to about the level
of the anterior border of ovary. Testes irregularly globular or
ovold in shape, 120p to 250p by T0x to 130x, margins uneven or
slightly lobed. Ovary lobed, T0u to 120x long by 140x to 180 wide,
situated to right of median line; seminal receptacle ovoid in shape
and situated caudad of ovary. Vitellaria extend anteriorly beyond
acetabulum and caudally to posterior end of body. Uterus confined
to intercecal space between ovary and genital sinus. Iggs oval, 49u
to 50p long by 18u to 25u wide.

Hosts—DBirds (Colymbus auritus, Gavia immer, Larus marinus,
L. argentatus, L. fuscus, L. atricilla, Nycticorax nycticorax, Rissa
tridactyla, Alca torda, Sterna dougalli, S. hirundo) and mammals
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(Canis familiaris, Vulpes fulva, Phoca witulina, and Miroungae
angustirostris).

Location.—Small intestine.

Distribution.—Kurope and North America (United States,
Canada).

Remarks —Cryptocotyle lingua appears to have been reported but
twice from pinnipeds. Ransom (1920) reported this species from
Phoca vitulina, the report being based upon specimens (U.S.N.M.
Helm. Coll. No. 4280) collected by Dr. Albert Hassall, December 21,
1905, at Washington, D. C. MacCallum (1916) described a trem-
atode, Distomwm macrorhinis, from specimens collected from am
elephant seal, Macrorhinus angustirostris (=JMirounga angustiros-
tris), which died at the New York Aquarium. The writer has exam-
ined the specimens upon which MacCallum based his description
of D. macrorhinis and finds no differences which would warrant re-
garding this form as a species distinet from Cryptocolyle lingua.

Genus APOPHALLUS Liihe, 1909

Synonyms.—Rossicotrema Skrjabin and Lindtrop, 1919, p. 40;:
Cotylophallus Ransom, 1920, p. 529.

Generic dicgnosis—Heterophyidae: Body ovoid to very elongated
in shape. Prepharynx short; esophagus long; intestinal bifurcation
usually nearer to acetabulum than to oral sucker; intestinal ceca
slender, terminating as in Cryptocotyle. Acetabulum relatively
well developed, opening into a small, nonmuscular genital sinus;
genital ducts open into sinus at the base of two papilliform gonotyls;
genital aperture cephalad of acetabulum. Seminal vesicle well de-
veloped, C or 8 shaped, dorsal to uterine coils. Testes ovoid or
globular, situated near posterior end of body, the right usually be-
hind left. Ovary ovoid or globular, situated to right of median
line cephalad of seminal receptacle. Vitellaria fill posttesticular
space and extend usually to acetabulum or beyond. Uterus as in
Cryptocotyle.

Type species—Apophallus miiklingi (Jigerskiold, 1899) Liihe,
1909. .

EKEY TO SPECIES OF THE GENUS APOPHALLUS OCCURRING IN MARINE MAMMALS

1. Esophagus longer than prepharynx; seminal vesicle slender, S
shaped; vitelline follicles relatively small, not extending
anteriorly as far as pharynx o donicus (p. 36},
Esophagus shorter than prepharynx; seminal vesicle wide, C
shaped ; vitelline follicles relatively large, extending to level
OfPhATYIN ot ot oo P b o T S vmeatvoos e zalophi (p. 36).
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APOPHALLUS DONICUS (Skrjabin and Lindtrop, 1919) Price, 1931

Prate 9, Ficure 37

Synonyms.—Rossicotrema donicum Skrjabin and Lindtrop, 1919,
pp. 41-42; R. simile (Ransom, 1920) Ciurea, 1924, p. 14; Cotylo-
phallus venustus Ransom, 1920, p. 555; C. similis Ransom, 1920, p.
555.

Description—Apophallus: Body ovoid to linguiform in shape,
500 to 1.14 mm long by 200x to 390p wide. Cuticular scalelike
spines 4 to 7.5 long by 1.54 to 3p wide. Oral sucker 65u to 85u in
diameter; prepharynx very short; pharynx 30u to 44u in diameter;
esophagus slender, bifurcating 135u to 265, from the anterior end of
body; intestinal ceca simple, extending into posterior fourth of body.
Acetabulum 45u to 58u long by 48p to 60u wide, situated 185u to
560p from the anterior end of body. Testes oval or globular in
shape, 80p to 200p by 60p to 200u, situated obliquely in extended
specimens, more or less opposed in more contracted specimens, and
occupying the posterior third of the body. Ovary 65u to 140 by
40p to 120p, situated 200u to 750p from the anterior end of body.
Seminal receptacle 60u to 130p wide by 35u to 90u long, situated
between the posteromedian border of the ovary and the antero-
median border of the left testis. Vitellaria well developed, extend-
ing from posterior end of body to slightly beyond the bifurcation
of the ceca. Uterus with few coils and occupying the intercecal
space between anterior border of the left testis and the anterior
margin of acetabulum. Eggs 30u to 35p long by 16p to 20x wide.

Hosts—Canis familiaris, Felis domestica, Vulpes lagopus, and
Phoca vitulina.

Location—Small intestine.

Distribution.—Europe and North America (United States).

Remarks.—This description is taken from that of Ransom (1920)
for Cotylophallus similis, the specimens (U.S.N.M. Helm. Coll. No.
4279) upon which the description was based having been collected
from the harbor seal by Dr. Albert Hassall, in Washington, D. C.,
December 21, 1905. The writer has compared these specimens with
specimens from dogs and cats and agrees with Witenberg (1929) that
there is no reason for regarding this form as a species distinct from
A. donicus (= R. donicum).

APOPHALLUS ZALOPHI, new species

PrAaTE 9, FIcURE 38

Description—Apophallus: Body elongated piriform in shape, 435p
long by 215u to 263 wide at the level of the ovary. The cuticle is
beset with small scalelike spines, 4 long by 2, wide, arranged in al-
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ternating tranverse rows. Oral sucker slightly subterminal in posi-
tion, 60u to 75u in diameter. Prepharynx 30x to 33 long; pharynx
ovoid to spherical in shape, 29u to 33p wide; esophagus 18 long;
intestinal ceca relatively wide and extending to near the posterior
end of the body, their blind ends being hidden by the testes. The
acetabulum is circular, 52p to 60w in diameter, situated from 235u to
259 from the anterior end of the body and inclosed in the shallow
genital sinus. The genital ducts open into the anterior part of the
sinus and two elliptical gonotyls are present, one on each side of the
genital aperture. The seminal vesicle is voluminous, more or less C
shaped, and lying to the right of the acetabulum; there is a sharp
constriction of the vesicle near the level of the posterior margin of
the acetabulum which divides it into an anterior piriform part and
a posterior globular part. The testes are somewhat triangular in
outline, 81u to 96 by 81p to 110g, and are situated side by side in the
posterior fourth of the body. 'The ovary is more or less triangular
in outline, 55 to 7ou by 67 to 92, situated a short distance cephalad
of the right testis. The seminal receptacle is spherical, 44 in di-
ameter, and situated dorsal to the ovary and right testis. The vitel-
laria consist of large, closely packed follicles, which extend from the
level of the acetabulum to the level of the anterior margin of the
testes; the follicles are distributed over the entire dorsal surface but
ventrally they are chiefly lateral except near the intestinal bifurca-
tion where they form a distinct band across the body. The uterus
consists of a few loops confined to the intercecal field between the
anterior margin of the testes and the genital aperture. The eggs are
33u long by 18x wide, golden yellow, and slightly piriform in shape.

Host—Zalophus calif ornianus.

Location.—Small intestine.

Distribution—~North America (United States—National Zoo-
logical Park, Washington, D. C.).

Type specimens.—U.S.N.M. Helm. Coll. No. 30808; paratypes,
No. 26652.

Remarks.—Apophallus zalophi is easily distinguished from A.
donicus, the only species of the genus with which it might possibly
be confused, by its size, relative length of the prepharynx and
esophagus, and by the distribution of the vitellaria. A. zalophi is
on the whole a much smaller species than A. donicus and the body is
somewhat thicker. The prepharynx is longer than the esophagus in
A. zalophi, while in A. donicus the reverse is true. The vitelline fol-
licles are relatively larger in A. zalophi and extend from the level
of the pharynx to the anterior margin of the testes, while in A.
donicus the follicles extend from about midway between the
pharynx and intestinal bifurcation to the posterior end of the body.
The arrangement of the genital glands is essentially the same in
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both species; there is, however, a greater tendency for the testes to
be opposed in A. zalophi than in A. donicus.

Genus PHOCITREMA Goto and Ozaki, 1930

Gleneric diagnosis—Heterophyidae: Body fusiform in shape, cu-
ticle spiny. Oral sucker terminal; acetabulum not inclosed in a
genital sinus. Prepharynx shorter than esophagus; intestinal ceca
simple and terminating at the anterior border of testes. Genital
pore median, immediately preacetabular; testes almost directly
opposite each other in posterior part of body; seminal vesicle
slender, C shaped, lying free in parenchyma. Ovary oval, pre-
testicular, situated to right of median line; seminal receptacle large
and situated anteromedian of ovary; vitellaria lateral, in posterior
half of body ; uterus with few transverse coils extending intercecally
and extracecally between testes and genital pore.

Type species—Phocitrema fusiforme Goto and Ozaki, 1930.

Remarks—Goto and Ozaki (1930) place this genus in the family
Opisthorchiidae. It appears to the writer, however, that its affini-
ties are with the Heterophyidae rather than with the Opisthorchiidae,
and it is included in this family in spite of the apparent absence of
some characters which would definitely determine its systematic
position.

PHOCITREMA FUSIFORME Goto and Ozaki, 1930

PrATE 9, Ficure 40

Description—Phocitrema: Body fusiform in shape, 1.16 mm to
1.4 mm long by 500x to 620u wide. Cuticle covered with minute
spines. Oral sucker terminal, 80x long by 60u wide; acetabulum
120 in diameter, slightly preequatorial in position. Prepharynx
80u long by 60u wide; esophagus 120 to 180p long, bifurcating about
midway between pharynx and acetabulum; intestinal ceca terminate
at the level of the anterior border of the testes. (Genital pore median
and situated immediately cephalad of the acetabulum ; seminal vesicle
elongate, cylindrical, forming a transverse loop between ovary and
acetabulum; vas deferens slender, surrounded by glandular cells, ex-
panding at anterior margin of acetabulum to form a bulbous pars
prostatica which is surrounded by conspicuous gland cells. Testes
oval or reniform in shape, 160p to 240p by 120p to 140, situated
opposite each other in the anterior part of the posterior fourth of
body. Ovary ovoid, about the size of one of the testes, situated to
the right of the median line in front of the right testis. Seminal
receptacle large, situated obliquely anterior to ovary. Vitellaria
consist of five to seven groups of small follicles on each side of the
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posterior half of body. The uterus begins with irregular transverse
coils on the left side of ovary, then passes to the right around the
ovary and forms two transverse loops caudad of the acetabulum, the
loops extending into the extracecal fields; vagina nearly straight,
140 long, opening close to the male aperture. Eggs 23 to 28u long
by 13 to 15x wide.

Host—Phoca hispida.

Location—Intestine.

Distribution.—Asia (Japan—Hanayashiki Zoological Garden,
Tokyo).

Genus GALACTOSOMUM Looss, 1899

Synonyms.—Microlistrum Braun, 1901b, p. 563; Cercarioides Wit-
enberg, 1929, p. 138.

Generic diagnosis—Heterophyidae: Body elongated and spindle-
like in outline, or expanded anteriorly and more or less cylindrical
posteriorly. Prepharynx usually distinct, longer than esophagus;
intestinal ceca simple, extending to posterior end of body. Genital
aperture situated medially, about one-third of the bedy length from
the anterior end. Genital sinus complicated, containing a spiny,
spheroidal, more or less muscular body (gonotyl ¢) imbedded in the
dorsal wall of the sinus. Seminal vesicle well developed, free in
parenchyma, the terminal portion of the vesicle being provided with
a muscular wall (expulsor). Testes ovoid, spherical or slightly
lobed, tandem or slightly oblique in position, and situated in the
posterior half of the body. Ovary spherical or ovoid in shape, situ-
ated slightly to the right of the median line and cephalad of the
seminal receptacle. Vitellaria extracecal or expanding medially in
the posttesticular space, and extending anteriorly as far as the an-
terior testis or beyond. Uterus with a descending and an ascending
limb, both passing between testes.

Type species—Galactosomum lactewm (Jigerskiold, 1896) Looss,
1902.

Remarks—The genus Galactosomum was proposed by Looss
(1899) to contain Monostomum lactewm Jigerskiold. Braun (1901b)
proposed the genus Microlistrum to contain three species, Distomum
cochleariforme Rudolphi, 1819, D. cochlear Diesing, 1850, and M.
spinetwm Braun, 1901b. Odhner (1910a) pointed out that the struc-
ture which Braun interpreted as an acetabulum in the species in-
cluded in the genus Microlistrum was the same structure as that
described by Jigerskiold (1896) as the “stacheligen Korper” in
Galactosomum lactewm. Other similarities were also noted between
the two genera. Pratt (1911) gave a redescription of M. cochleari-
forme and showed that the character of the genitalia was essentially
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the same as that described by Jéigerskiold for Monostomum lactewm.;
on the basis of this similarity he transferred M. cochleariforme to the
genus Galactosomum, making the two genera synonymous. Travas-
sos (1929) apparently recognizes this arrangement, but Witenberg
(1929) regards the two genera as distinct * because of differences in
the arrangement of the genital glands.” The writer (Price, 1931)
has shown that the arrangement of the genital glands is subject to
considerable variation within a genus and is a character of no ge-
neric importance in the Heterophyidae.

In the same paper, Witenberg proposed a new genus, Cercar-
wides, as the basis for a new subfamily, Cercarioidinae, the type
species, (. aharonii, being characterized by having a dilated anterior
part of the body set off by a slight constriction from the more
cylindrical posterior part. To this new genus, Nazmi (1930) added
an additional species, C. baylisi. A comparison of the descriptions
shows no essential differences between these species and those belong-
ing to the genus Galactosomum. The anterior widening of the
body in (. aharonii and in C. baylisiis only slightly more pronounced
than that in G. cochleariforme; the arrangement of the genital
glands, the course of the uterus, and the terminal portions of the
genital ducts also appear to be similar. Therefore, the writer
regards Cercarioides Witenberg as a synonym of Galactosomwm
Looss, the two species (. aharonii Witenberg and (. baylisi Nazmi
becoming . aharonii (Witenberg) and . baylisi (Nazmi), re-
spectively. :

GALACTOSOMUM ERINACEUM (Poirier, 1886) Bittner and Sprehn, 1928
PLATE 9, FIGURE 39

Synonyms—Distomwm erinacewm Poirier, 1886, pp. 37-38; Astio-
trema erinacea (Poirier, 1886) Stossich, 1904, p. 2.

Description.—Galactosomum: Body elongated, 3 mm long by 800u
wide, the anterior half of the body being wider than the posterior
half. Cuticle beset with spines, which become less numerous toward
the posterior end of body. Oral sucker 3004 in diameter. KExcretory
vesicle tubelike, curving between the testes, and extending anteriorly
to the vicinity of the ovary. Pharynx small, 17x long, the width
being almost equal to the length, and situated about 10p from the
oral sucker. Esophagus short and narrow; intestinal ceca simple
and extending to the posterior end of the body. Genital pore 100u to
800u caudad of the oral sucker; seminal vesicle long, slender, and with
muscular walls. Testes globular, 300x in diameter, situated diago-
nally in the posterior third of the body. Ovary globular, 150x in
diameter, situated near the equator of the body ; receptaculum seminis
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large and pedunculated; Laurer’s canal present. Vitellaria and
Mehlis’s gland not yet developed. The uterus passes posteriorly
between the testes and then extends anteriorly to the genital pore.

Host—Delphinus delphis.

Location.—Intestine.

Distribution.—Europe.

Remarks—The specimens upon which Poirier (1886) based the
description of the foregoing species were still encysted, the cysts
being free in the intestine; they were described as spherical and
measured 1 mm in diameter. ILooss (1899) referred this species to
the genus Astia, which he later (1900) renamed Astiotrema.
Jigerskiold (1908) pointed out that this form was similar to the
species (. lactewm, which he had previously described from speci-
mens encysted in the brain of Cottus scorpius Bloch. Odhner
(1911) was of the opinion that this species was closely related to
G. lactewm, and Bittner and Sprehn (1928) actually placed it in the
genus Galactosomwm by making the combination of the generic with
the specific name.

It seems extremely doubtful whether G. erinaceum is a parasite of
Delphinus in view of the fact that all other members of the genus are
parasites of birds. This was pointed out by Jigerskiold (1908, p.
317), who states: “ Wahrscheinlich ist der Delphin nicht der wirk-
liche Wirt, sondern die von Poirier gefunden Kapseln sind mit ir-
gendwelchen Fische in den Delphin hineingekommen. Der wirk-
liche Wirt, falls hier wirklich ein Galatosomum vorleight, ist da-
gegen wahrscheinlich ein fischfressender Meeresvogel.”

Family PARAMPHISTOMATIDAE Fischoeder, 1901

Family diagnosis—Medium-sized to large trematodes, with or
without ventral pouch. Cuticle without spines. Oral sucker termi-
nal or in some cases retracted into the body; with or without dorsal
pocketlike evaginations; acetabulum at posterior end of body.
Pharynx absent ; intestinal ceca spacious. Excretory vesicle saclike,
opening dorsally a short distance from posterior end of body.
Lymph system present. Genital opening ventral, in anterior part
of body, with or without genital sucker; cirrus pouch present or
absent ; testes relatively large, frequently lobed, usually cephalad
of ovary. Vitellaria usually well developed. Uterus dorsad of
testes. KEggs without filaments. Parasites of mammals, birds, fishes,
amphibians, and reptiles.

T'ype genus.—Laramphistomum Fischoeder, 1901.
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Genus CHIORCHIS Fischoeder, 1901

Generic diagnosis—Paramphistomatidae: Body ovoid, convex
dorsally and flat to slightly concave ventrally; anterior end some-
what attenuated, posterior end rounded ; ventral pouch absent. Oral
sucker with paired evaginations, usually retracted into an oral canal
by the action of strong muscles attached to the oral sucker; aceta-
bulum circular, near posterior end of body. Esophagus relatively
short, thick walled; intestinal ceca terminate at middle of acetabular
zone. Excretory vesicle large, cephalad of acetabulum. Genital
pore at intestinal bifurcation, surrounded by a poorly developed
genital sucker; cirrus pouch absent; seminal vesicle much coiled.
Testes X shaped, tandem in position. Ovary posttesticular; Mehlis’s
gland dorsad of ovary; Laurer’s canal opens dorsally in front of
excretory pore. Vitellaria extracecal, except near tips of ceca, where
a few follicles may be intercecal, and extending from a short distance
cephalad of intestinal bifurcation to level of anterior margin of
acetabulum. Uterus slightly sinuous, in median line dorsad of testes.
Eggs large, thin shelled. Parasites of Sirenia.

Type species—Chiorchis fabaceus (Diesing, 1838) Fischoeder,
1901.

CHIORCHIS FABACEUS (Diesing, 1838) Fischoeder, 1901

PraTE 10, FIcURES 4145

Synonym.—Amphistomum fabacewm Diesing, 1838, p. 189; Schiz-
amphistoma manati Sokoloff and Caballero, 1932, pp. 163-167.

Description.—Chiorchis: The body is ovoid in outline, 9 mm to
11 mm long by 5 mm wide, ventral surface flat or slightly concave,
dorsal surface strongly convex. The oral opening is slightly sub-
terminal and is followed by an oral canal, the length of which
depends upon the degree of retraction of the oral sucker. The oral
sucker is about 465 to 800k in diameter, strongly muscular, and pro-
vided with two muscular dorsal pouches. The oral sucker is usually
retracted so that its position is about midway between the intestinal
bifurcation and the anterior end of the body, the retraction being
due to contraction of about 30 muscular bands inserted into the
wall of the oral sucker, which radiate posteriorly and attach to the
body wall. The acetabulum is ventral, 1.3 mm to 1.8 mm in diam-
eter, situated near the posterior end of the body. The esophagus
is relatively long and thick walled, its posterior portion being thick-
ened to form a bulblike structure. The intestinal ceca are spacious
and thick walled and extend to about the center of the acetabular
zone. The excretory pore is situated in the mid-dorsal line slightly
cephalad of the level of the ovary; the excretory vesicle is pouch
shaped and relatively thick walled. The lymph system consists of
two longitudinal vessels which lie dorsally and medially of the
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intestinal ceca and two longitudinal vessels which lie ventrally of
the ceca. The dorsal vessels extend the full length of the body and
terminate in a number of short, dilated branches. Each vessel gives
off about 15 primary branches, which extend lateroventrally and
bifurcate to form secondary branches. The secondary branches usu-
ally bifurcate to form tertiary branches, each of which terminates
in a bulbous swelling near the ventral surface of the body. A num-
ber of ventral branches are also given off from the main dorsal
canals, but their number and course can not be determined with cer-
tainty. The ventral longitudinal canals extend the full length of
the intestinal ceca and give off a number of branches, both medially
and laterally, which branch again and again and finally terminate
in large bulbous swellings; these branches and swellings cover the
entire ventral surface of the body beneath the dermomuscular layer.
The genital pore is situated immediately caudad of the intestinal
bifurcation and is surrounded by a weakly muscular genital sucker.
In immature specimens the suckerlike arrangement ot the muscular
fibers is not so distinet as in more mature specimens. The genital
opening communicates with a genital sinus into which projects the
prominent genital papilla. The greatly convoluted seminal vesicle
lies free in the parenchyma dorsad of the genital pore. The proxi-
mal portion of the ejaculatory duct is inclosed in a muscular saclike
structure, but distally this sac is very feebly developed or absent.
The ejaculatory duct unites with the vagina or metraterm to form
a hermaphroditic canal, which opens into the genital sinus at the
summit of the genital papilla. The testes are X shaped in mature
specimens and almost spherical in immature specimens: they are
situated in the median field and are tandem in position. The ovary
1s almost spherical, about 30x in diameter, median in position, and
situated about midway between the posterior testis and acetabulum.
Mehlis’s gland well developed, dorsad of ovary. Laurer’s canal is
very slender and opens in the mid-dorsal line a short distance
cephalad of the excretory pore. The vitellaria are extracecal, except
for a few follicles, which are distributed intercecally immediately
in front of the acetabulum, and extend anteriorly beyond the intes-
tinal bifurcation. The uterus extends anteriorly in the median line,
dorsal to testes, to the level of the cephalic margin of the anterior
testis, and then turns ventrally and terminates in a weakly muscular
vagina or metraterm. The proximal portion of the uterus may be
filled with spermatozoa, and constitutes a receptaculum seminis
uterinum. The eggs are oval, about 150 long by 90x wide, and thin
shelled.

Hosts—Manatus exunguis Natterer (=1 Trichechus inunguis
Pelzeln), T'richechus latirostris (syn. Manatus latirostris), and 7.
senegalensis.
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Location.—Large intestine.

Distribution—North America (Philadelphia Zoological Garden;
National Zoological Park, Washington, D. C.; Mexico), South
America (Brazil), and Africa (Belgian Congo).

Remarks—The above description is based largely upon specimens
(U.S.N.M. Helm. Coll. No. 24716), collected at Washington, D. C.,
July 16, 1921, by Dr. E. A. Chapin, these flukes being well pre-
served and fully mature. Other specimens available for comparison
consisted of three lots as follows: U.S.N.M. Helm. Coll. No. 5775,
from the Leidy collection, probably a part of the specimens described
by Leidy (1891); U.S.N.M. Helm. Coll. No. 18425, collected at
Washington, D. C., November 14, 1916, by Dr. L. T. Giltner; and
U.S.N.M. Helm. Coll. No. 8416, labeled “ ¥'. 1063, C hiorchis fabaceus
Dies., stomach and intestine, Manatus senegalensis, Banana, Aug.
1915.” The last-named material is from the MacCallum collection
and represents a part of the lot of specimens described by Stunkard
(1930).

All the specimens examined from these different collections agree
in general with the description given for Chiorchis fabaceus by
Fischoeder (1903). The majority of the specimens, however, were
immature and smaller than the ones upon which the above descrip-
tion 1s based, and considerable variation was found to exist, espe-
cially as regards the shape of the testes. The Leidy specimens
were the most immature, and in these the testes varied in shape from
spherical to very slightly lobed, none showing the typical X-shaped
testes characteristic of the species. They agree, however, in all other
respects and must be regarded as the same species as those of the
other lots which correspond more closely to the description given
by Fischoeder.

Family NOTOCOTYLIDAE Liihe, 1909

Family diagnosis—Small to medium-sized monostomes; body
usually elongate, tapering anteriorly and rounded posteriorly.
Ventral surface usually concave, with or without longitudinal rows
of glands or ridges. Oral sucker terminal; pharynx absent; esoph-
agus short; intestinal ceca slender, usually provided with short
diverticula. Excretory pore dorsal, near posterior end of body; ex-
cretory vesicle with short stem and long branches, which unite near
anterior end of body. Genital pore median and situated in anterior
part of body, except in Nudacotyle where it is lateral and in pos-
terior part of body; cirrus pouch elongate; testes postequatorial,
in same transverse plane, usually extracecal. Ovary between testes;
Mehlis’s gland complex preovarial; vitellaria lateral, pretesticular;
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uterine coils transverse, regular, pretesticular. Eggs small and
provided with a long filament at each pole. Parasites of birds and

mammals.
Type genus.—Notocotylus Diesing, 1839.

Subfamily OGMOGASTERINAE Kossack, 1911

Subfamily diagnosis—Notocotylidae : Ventral surface of body pro-
vided with longitudinal ridges or rugae. Uterine coils extend
anteriorly beyond base of cirrus pouch. Parasites of cetaceans and
pinnipeds.

Type genus.—Ogmogaster Jigerskiold, 1891.

Genus OGMOGASTER Jagerskiold, 1891

Generic diagnosis.—Ogmogasterinae: Body oval, flattened, and
leaflike, margins fluted; ventral surface provided with longitudinal
ribs or rugae. Oral sucker terminal; esophagus short; intestinal
ceca slender and extending to posterior end of body. Genital aper-
ture median, a short distance caudad of oral sucker; cirrus and
vagina open into a short genital sinus. Cirrus pouch long, situated
in median line and extending posteriorly to near equator of body;
testes deeply lobed, situated in the same transverse plane in the
posterior fourth of body. Ovary lobed, median in position and sit-
uated at the level of the posterior margin of testes; Mehlis’s gland
median, preovarial; Laurer’s canal present; vitellaria lateral, con-
sisting of isolated follicles and extending from anterior margin of
testes to level of the base of the cirrus pouch; uterus greatly con-
voluted, the coils extending laterally beyond intestinal ceca. Para-
sites of cetaceans and pinnipeds.

Type species.—Ogmogaster plicatus (Creplin, 1829) Jigerskiold,
1891.

OGMOGASTER PLICATUS (Creplin, 1829) Jigerskicld, 1891

Prate 12, Ficure 52

Synonym.—Monostomum plicatum Creplin, 1829, pp. 878-880.

Description—Ogmogaster: Body oval, 6 mm to 14 mm long by an
average width of 4 mm, flat and leaflike; the margins of the body
have a fluted or pleated appearance, and the ventral surface is pro-
vided with 15 to 17 longitudinal rugae. Oral sucker terminal, 500.
in diameter, according to Leiper and Atkinson (1915); esophagus
short; intestinal ceca sinuous and terminating near the posterior
end of the body. Excretory pore dorsal, about 700x from the
posterior end of body, according to Jigerskiold: excretory vesicle
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Y shaped, situated ventral to ovary and testes. The limbs of the
vesicle extend anteriorly and unite at the level of the intestinal bi-
furcation at which point two branches are given off, one on each side,
which extend posteriorly in the lateral fields, then turn and pass
anteriorly to the level of the oral sucker, where they again turn and
pass backward and terminate near the posterior end of the body.
Long branches are given off here and there along the course of the
excretory ducts. Genital aperture median, situated a short distance
caudad of the oral sucker; the male and female genital pores are
situated side by side at the base of a short genital sinus. Cirrus
pouch cylindrical, 3 mm long by 300x wide, containing a seminal
vesicle, 1.4 mm long by 200, wide, and a long convoluted ejaculatory
duct. The ejaculatory duct is lined with a membrane, which is
closely beset with small papillalike projections; it may be protruded
as a slender cirrus the length of which may equal the length of the
body, according to Creplin (1829). Testes deeply lobed, 1 mm
long by 1.1 mm wide, situated in the same transverse plane in the
posterior fourth of the body; vasa efferentia short, uniting to form a
relatively wide vas deferens which extends anteriorly in the median
line to the base of the cirrus pouch; it then passes to the right of the
cirrus pouch where it makes several loops, four to five according
to Jigerskiold, and then passes backward and enters the base of the
cirrus pouch. Ovary deeply lobed, 500u long by 1 mm wide, situated
between the testes; Mehlis’s gland preovarial ; Laurer’s canal present.
Vitellaria lateral, composed of 12 to 16 isolated follicles on each side,
lying ventral to ceca, and extending from the anterior margin of the
testes to about the level of the base of the cirrus pouch. Uterus
slender and greatly convoluted, extending laterally beyond the ceca
and from the testes anteriorly to about one-fourth of the body
length from the anterior end. Vagina muscular and lined with
spines which are about 35u long. Eggs elongate oval in shape, 254
long, and provided with a long filament at each pole.

Hosts—Cetacea (Balacnoptera borealis, B. musculus = B. physa-
lus, B. acutorostrata= Balaena rostrata) ; Pinnipedia * (Leptonycho-
tes weddellii, Lobodon carcinophaga).

Location.—Intestine.

Distribution.—Europe (Norway); Antarctic waters (vicinity of
Cape Evans).

Remarks—The above description is taken largely from an exhaus-
tive description of this species given by Jigerskiold (1891).

2 Johnston (1931) regards the form from pinnipeds ag a species distinet from Ogmogas-
ter plicatus. The new species, for which he proposes the name O. antarcticus, differs
from O. plicatus in * its smaller size, different body proportions, presence of only 13
rugae, more restricted vitelline zone, and relatively smaller cirrus sac.”
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Family RHABDIOPOEIDAE Poche, 1926

Family diagnosis—Body elongated, rounded at each end, convex
dorsally and concave ventrally. Cuticle of ventral surface armed
with large, curved, hooklike spines. Posterior end of body provided
with large cavity opening dorsally, containing a number of probos-
cislike, protrusible structures. Excretory pore situated in the floor
of the proboscid cavity; excretory vesicle with four anteriorly di-
rected limbs, two lateral and two median; the lateral pair of branches
unite near the intestinal bifurcation and possess short lateral diverti-
cula; the median branches are intercecal and terminate blindly near
intestinal bifurcation. Oral sucker subterminal; esophagus slender;
intestinal ceca pass between testes and unite at posterior end of body.
Genital aperture situated at side of oral sucker; cirrus pouch long
and slender, containing a portion of seminal vesicle. Testes extra-
cecal, situated 1n the same transverse plane near the posterior end of
body. Ovary between testes; seminal receptacle and Laurer’s canal
absent. Vitellaria extracecal and posttesticular. Uterus long and
slender, with numerous transverse loops extending beyond lateral
limits of the intestinal ceca; vagina as long as cirrus pouch. Eggs
small, provided with a long filament at each pole. Parasitic in
Sirenia.

Type genus.—Rhabdiopoeus S. J. Johnston, 1913.

Genus RHABDIOPOEUS S. J. Johnston, 1913

Generic diagnosis—Rhabdiopoeidae: Characters of the family.
Type species—Rhabdiopoeus taylor: S. J. Johnston, 1913.

RHABDIOPOEUS TAYLORI S. J. Johnston, 1913
PrLatE 12, Ficure 51

Description—Rhabdiopoeus: Body elongated and lancelike, 22 mm
long by 5 mm wide; thinner anteriorly than posteriorly; dorsal
surface convex; ventral surface flat or slightly concave anteriorly
and more deeply concave posteriorly. The ventral surface is covered
with large, recurved, hooklike spines, 107, long by 64p wide at their
bases; they are set in a thick cuticula. Oral sucker almost circular,
733p In diameter, subterminal and directed ventrally; esophagus
moderately long: intestinal ceca slender, united at posterior end of
body; small lateral ceca are present along the posttesticular por-
tions, but absent elsewhere along their course. A large cavity,
opening dorsally, is present near the posterior end of the body;
this cavity communicates with nine tunnel-like tubular spaces,
three of which are anterior and the remaining six are arranged in



48 PROCEEDINGS OF THE NATIONAL MUSEUM voL. 81

two lateral groups of three, each containing a protrusible fingerlike
proboscis. The excretory pore is situated in the floor of the
proboscid chamber; excretory vesicle large and branched, each of
the branches becoming narrowed into 1 of the 4 chief trunk vessels,
2 of the vessels being median and 2 lateral. The lateral vessels ex-
tend anteriorly, lateral of testes, and unite immediately anterior and
ventral of the intestinal bifurcation; they are provided with short
lateral branches along their course from the level of the anterior
margin of the testes to the level of the intestinal bifurcation. The
two median vessels pass between the testes and extend anteriorly in
the intercecal field to near the intestinal bifurcation where they
terminate blindly. Genital aperture near right margin of oral
sucker. Cirrus pouch long and slender, its posterior end lying in
the median line about one-fourth of the body length from the an-
terior end; it contains a small portion of the seminal vesicle, an
ejaculatory duct surrounded by prostate cells, and a muscular cirrus.
Testes deeply lobed, about 2 mm long by 940pn wide, situated in the
same transverse plane near the junction of the third and last body
fourths; they are so situated that their long axes are oblique to the
long axis of the body, their bases being separated by the intestinal
ceca. The vas deferens is expanded to form a relatively wide semi-
nal vesicle which extends anteriorly in a more or less tortuous course
from the level of the anterior margin of the testes to the cirrus
pouch. Ovary oval, 890x long by 570n wide; Mehlis’s gland 820
long by 490 wide, situated to the right of ovary; both ovary and
Mehlis’s gland lie in the angle formed by the testes. There is no
seminal receptacle or Laurer’s canal. Vitellaria extracecal and post-
testicular in position, and consisting of grapelike groups of oval
follicles, each lateral mass being composed of about 50 groups.
Uterus long and slender, composed of numerous, closely packed
transverse loops which extend laterally beyond the limits of the ceca
as far as the lateral branches of the excretory system. Eggs 26.
long by 15p wide, thin shelled, and with a long filament at each pole.

Host.—Halicore dugong.

Location.—Intestine.

Distribution.—Australia (coast of Queensland).

Family OPISTHOTREMATIDAE Poche, 1926

Family diagnosis—Body spoon shaped; ventral surface spiny.
Esophagus moderately long, slender; intestinal ceca without diver-
ticula. Excretory pore dorsal; excretory vesicle short and with lat-
eral branches. Genital openings median and situated almost at ex-
treme posterior end of body. Cirrus pouch long and slender, median,
containing a strongly convoluted seminal vesicle and a protrusible
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cirrus; testes intercecal or extracecal, situated in the same transverse
plane in the posterior part of body. Ovary either dextral or sinistral
in position, pretesticular; Mehlis’s gland postovarial ; seminal recep-
tacle present; Laurer’s canal present or absent; vitellaria weakly
developed, intercecal, pretesticular; uterus long and slender, occupy-
ing the greater portion of the central part of body, usually confined
to the intercecal field. Eggs with long polar filaments. Parasites
of respiratory passages of Sirenia.
Type genus—Opisthotrema Fischer, 1883.

KEY TO THE GENERA OF OPISTHOTREMATIDAE

1 Mestes wextraceeal o oo hol e e oo Opisthotrema (p.49).
PesteR Itereechl e e Pulmonicola (p.55).

Genus OPISTHOTREMA Fischer, 1883

Synonym.—Cochleotrema Travassos and Vogelsang, 1931.

Generic diagnosis—QOpisthotrematidae: Body oval to piriform in
shape, flattened dorsoventrally, dorsum strongly arched and venter
strongly concave; margin of body may or may not be provided with
a muscular rim. Cuticle of ventral surface spiny. Oral sucker ven-
tral, situated a short distance from the anterior margin of body;
pharynx absent; esophagus slender and of medium length; intes-
tinal ceca more or less sinuous and extending into the posterior fourth
of body. Excretory pore dorsal and somewhat removed from the
posterior margin; excretory vesicle tubular and provided with lat-
eral branches. Genital pores at posterior end of body; cirrus pouch
long and slender, containing a slender, convoluted seminal vesicle
and a long, slender, protrusible cirrus; testes lobed, situated extra-
cecally in the same transverse plane in the posterior part of body.
Ovary lobed, to the right or left of the median line anterior to and
separated from the testis on the corresponding side by the intestinal
cecum, which passes between them; Mehlis’s gland well developed;
seminal receptacle present; Laurer’s canal present or absent; vitel-
laria intercecal and consist of a grapelike mass of follicles on each
side of median line, or of a mass of irregular follicles in the median
field. Uterus long, slender, and convoluted, occupying the greater
part of the central portion of the body; vagina long, slender, slightly
sinuous, and provided with relatively strong muscular walls. Eggs
oval and provided with a slender filament at each pole. Parasites
of the respiratory tract and eustachian tubes of Sirenia.

Type species—Opisthotrema cochleare Fischer, 1883 (=Mono-
stomum dujonis Leuckart, 1874).

Remarks—The foregoing diagnosis is based on the characters
common for the two species which are described later. The writer

118893—32——4
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recognizes the genus Pulmonicola, which was proposed by Poche
(1926), as distinet from the genus Opisthotrema on the ground that
the intercecal position of the testes in Pulmonicola pulmonalis is too
great a difference to be regarded as being a character of only specific
value.
KEY TO THE SPECIES OF THE GENUS OPISTHOTREMA
1. Body piriform in outline; distinct muscular rim absent; in-
testinal ceca relatively wide, their blind ends diverging__ dujonis (p.50).
Body oval in outline; distinct muscular rim present; intestinal

ceca slender, their blind ends converging___________ cochleotrema (p.52).

OPISTHOTREMA DUJONIS (Leuckart, 1874), new combination

PraTE 11, FIGURE 46

Synonyms.—Monostomum dujonis Leuckart, 1874, p. 419; Opis-
thotrema cochleare Fischer, 1883, pp. 1-42.

Description.—Opisthotrema: Body piriform in outline, 9 to 11 mm
long by 5 mm wide; the dorsal surface is strongly convex and
the ventral surface concave, which gives the body the appear-
ance of the bowl of a spoon. Cuticle spiny on ventral surface,
according to Fischer, and also on anterior part of dorsal sur-
face, according to Johnston (1913). Oral sucker ventral, 600x long
by 850p wide, situated about 460 from the anterior end of body:
esophagus slender, about 1 mm long by 80u wide ; intestinal ceca rela-
tively wide, slightly sinuous and extending to near the posterior end
of the body, their blind ends somewhat distended and diverging.
The excretory system consists of two canals, one on each side, united
by a commissure a short distance caudad of the intestinal bifurcation
and again by a similar commissure about midway between the in-
testinal bifurcation and the posterior margin of the oral sucker.
Each of the canals is provided with lateral branches, which extend
to the margin of the body. Excretory vesicle (?); excretory pore
(?). According to Fischer, the canals terminate near the ends of the
ceca and probably open separately. The cirrus pouch is cylindrical,
2 mm long by 245, wide, situated in the median line in the posterior
part of the body, containing a greatly convoluted seminal vesicle and
a slender protrusible cirrus; genital pore ventral, near posterior
margin. Testes lobed, 250u to 540p in diameter, situated in the same
transverse plane and extracecal in position. Ovary small, lobate,
situated to the left of the median line and a short distance cephalad
of the level of the testes; Mehlis’s gland small, caudad of ovary;
Laurer’s canal present, the proximal part of the canal being expanded
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to form a seminal receptacle measuring 170p long by 57p wide.
Vitellaria weakly developed, consisting of a few follicles situated
along the vitelline duct at each side of the intercecal field. Uterus
slender and occupying the intercecal space in the equatorial third of
the body; during its course the uterus describes a number of loops
which form a treelike pattern. The distal portion of the uterus is
expanded to form an egg reservoir and continues as a slender vagina,
which opens beside the male genital aperture. Eggs oval in outline,
29u long by 9 wide, provided with a long, slender filament at each
pole.

Host—Halicore dugong.

Location.—Eustachian tubes and esophagus.

Distribution.—Philippine Islands: Australia.

Remarks—This species was named Monostomum dujonis by
Leuckart (1874) in a review of Zeller’s (1874) paper ** Uber Leu-
cochloridium paradoxwm Carus and die weitere Entwickelung seiner
Distomenbrut.” 1In this review, Leuckart, in commenting on the
genital system of L. paradozum, stated: “ Und seine Generations-
orcane in allen ihren Theilen vollstandig und deutlich erkennen
lisst. Die Ausmiindung derselben liegt, wie sonst nur bei wenigen
Distomeen—Ref. kennt auch ein Monostomum, das sich ganz ihnlich
verhilt, M. dujonis, das Semper in den Eustachischen Roéhren des
Dujung der Philippinen sammelte und dem Ref. freundlichst zur
Untersuchung uberlassen hat—an Hinterende des Korpers, dicht
neben der des excretorischen Apparates.” Fischer’s (1883) descrip-
tion of Opisthotrema cochleare is based unquestionably upon a study
of the specimens which Leuckart referred to, since he stated in the
introduction of his paper: * Besagte Form wurde von Herrn Prof.
Semper in Wiirtzburg auf seiner Expedition nach den Philippinen
gesammelt. Sie entstammt der Paukenhohle von Halicore Dugong.”

The name given to this worm by Leuckart can not be regarded as
a nomen nudwm because an important morphological character, the
position of the genital pore, is pointed out and in addition are given
the host and habitat of the species. It 1s, therefore, the opinion of the
writer that the correct name for this species is O pisthotrema dujonis
(Leuckart), since the rules of zoological nomenclature state: “ Art.
25.—The valid name of a genus or species can be only that name
under which it was first designated on the condition: a) That this
name was published and accompanied by an indication, or a defi-
nition, or a description;” etc. The description given by Leuckart
1s more in the form of a comparison than an actual description, but
1t appears sufficient to fix the specific name, since the rules do not
state how much description should be given.
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GPISTHOTREMA COCHLEOTREMA (Travassos and Vogelsang, 1931°) new combiration
Prate 11, FicURe 47-49

Synonyms—Amphistomum fabaceum Diesing of Leidy, 1891, pp.
413-414, in part; Opisthotrema cochleare Fischer of Stiles and Has-
sall, 1894, p. 253; Cochleotrema cochleotrema Travassos and Vogel-
sang, 1931, pp. 143-146.

Description.—O pisthotrema: The body is oval in outline, 8.5 mm
long by 6.5 mm wide, strongly concave ventrally and convex dorsally;
the margin of the body is surrounded by a more or less delicate
muscular rim, which is about 250x wide. The strongly convexo-con-
cave condition of the body suggests that the entire worm attaches
itself to the mucous membrane in the manner of a vacuum cup, the
muscular rim serving as a sort of seal. The cuticle of the ventral
surface is covered with scalelike spines, Tu long by 4u wide, arranged
in irregular alternating rows. The excretory pore is situated dor-
sally, about 930x from the posterior end of the body, the aperture
being surrounded by a muscular sphincter. The excretory vesicle
is tubular, about 1 mm long, and is provided with two principal
branches on each side; the first branch occurs at the level of the blind
ends of the ceca and the other at the anterior end of the vesicle; two
smaller branches are given off on each side a short distance caudad
of the anterior branches. The remainder of the excretory system
could not be worked out in detail, but judged from sections the course
of the principal branches is probably similar to that described by
Fischer for 0. cochleare. The oral sucker is transversely oval, 1 mm
long by 1.3 mm wide, strongly muscular, and situated ventrally about
465, from the anterior margin of the body; it is deeply imbedded in
the parenchyma and projects only slightly beyond the ventral sur-
face. The esophagus is slender and about 465, long; the intestinal
ceca are slender and serpentine, 1551 wide, the blind ends converging
toward the median line. Cirrus pouch slender, about 3 mm long
by 155p wide at the level of the testes; the walls are moderately thick

3 This species was described by the writer as new in the present paper, but while the
manuscript was awaiting publication a description appeared by Travassos and Vogelsang
(1931) of a species from Trichechus manatus which appears to be the same form. The
description given herein is from the writer's specimens. Some slight differences exist be-
tween this and the description given by Travassos and Vogelsang, but these differences
appear to be those of interpretation. Travassos and Vogelsang note that in their speci-
mens the ventral surface is covered with small papillae similar to those occurring on the
ventral surface of Gastrodiscus, and that Laurer’s canal is present. In the specimens at
the writer's disposal the ventral surface is covered with small triangular, scalelike spines
(pl. 11, fiz. 49) and no Laurer’'s canal is present. The absence of Laurer's canal is shown
in pl. 11, fig. 48, which is a reconstruction from serial sections.

The writer does not agree with Travassos and Vogelsang as to the necessity of creating
a new genus for this species, since the differences between this species and the type of the
genus are too slight to warrant such action.
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and muscular, both circular and longitudinal fibers being present.
The seminal vesicle is slender and greatly convoluted, and occupies
the basal third of the cirrus pouch. A definite pars prostatica
appears to be absent although some prostate cells are present along
the distal, less convoluted portion of the seminal vesicle. The cirrus
is slender, about 2 mm long, unarmed and protrusible. The genital
aperture is ventral and situated at the posterior end of the body
at the junction of the muscular rim with the body proper. The
testes are deeply lobed, about 850x by 6204, extracecal and opposite
each other in the posterior third of the body. The ovary is irregular
in outline but not deeply lobed, about 435x in diameter, situated
to the right of the median line, intercecal and pretesticular. Mehlis’s
gland is composed of large piriform cells and is situated median
and slightly dorsal to the ovary. The seminal receptacle is mus-
cular, more or less oblong, about 697x long by 155, wide, and situated
dorsal to Mehlis’s gland. There is no Laurer’s canal. The vitel-
laria consist of relatively few, large, irregularly shaped follicles
situated in the intercecal space between the equator of the body
and the testes; the follicles are not divided into two separate groups
as in O. dujonis, but form a single, more or less grapelike mass. The
uterus is greatly convoluted, forming a wreathlike mass of loops
which occupies the greater part of the central portion of the body;
the loops extend slightly beyond the ceca laterally, but do not extend
anteriorly beyond the intestinal bifurcation. The terminal portion
of the uterus is continued as a muscular walled, slightly sinuous
vagina or metraterm, which runs dorsal to the cirrus pouch and opens
beside the male genital aperture. The eggs are oval in shape, 18u
long by 11p wide, light straw colored, and provided with a long,
slender filament at each pole.

Hosts—Trichechus manatus and 7'. latirostris (=Manatus lati-
7081778,

Location—Nasal passages and stomach.

Distribution—North America (United States—Philadelphia, Pa.),
and Tropical America.

Specimens.—U.S.N.M. Helm. Coll. No. 1732,

Remarks—In a note presented at a meeting of the Philadelphia
Academy of Natural Sciences, Leidy (1891) reported the occurrence
of Amphistomum fabaceum Diesing in a sea cow, Manatus latirostris,
which died in the zoological garden. These specimens had been col-
lected from the large intestine and submitted by Dr. H. C. Chapman.
In the same note he said: “ Numerous specimens, many of larger
size, up to 11 mm long by 9 mm broad, were obtained from the
nasal passages of another sea cow, and were presented to the
Academy by Jacob Geismar.”
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Stiles and Hassall (1894) examined the trematodes of the Leidy
collection and redetermined the specimens reported from the nasal
passages as Opisthotrema cochleare Fischer. A part of the ma-
terial, two specimens, was retained in the United States National
Museum collection, and it is upon these that the foregoing descrip-
tion of Opisthotrema cochleotrema is based.

These specimens are sexually mature, but somewhat smaller than
those reported by Leidy. One of them was stained and mounted
whole; the other was stained and sectioned. The description given
above is a composite one, the details being obtained from the sec-
tioned specimen.

Opisthotrema cochleotrema differs in a number of respects from
0. dujonis (Leuckart) (=0. cochleare Fischer), so that there ap-
pears to be no doubt that they are distinct species. 0. cochleotrema
is provided with a muscular rim similar to that described for Pul-
monicola pulmonalis (von Linstow) ; the intestinal ceca are slender
and uniform in diameter, serpentine, and their blind ends converge ;
Laurer’s canal is absent; and the terminal part of the uterus is not
expanded to form an egg reservoir. In O. dujonis the body is not
provided with a muscular rim; the intestinal ceca are not of uniform
width, only slightly sinuous, and their blind ends diverge; Laurer’s
canal is present; and the distal part of the uterus is expanded to
form an egg reservoir. Other differences may be easily seen by com-
paring the descriptions and figures of the two species.

Fischer’s (1883) figure of Opisthotrema cochleare (= 0. dujonis)
leaves the impression that the principal branches of the excretory
system open separately and in this connection he states “indem
wahrscheinlich nicht eine, sondern zwei Miindungsstellen vorhanden
diirften, die der ventralen Seite angehoéren und jederseits unterhalb
der Darmschenkel liegen.” Poche (1926) doubts the presence of two
excretory pores in this species, but Fuhrmann (1929) believes that
two openings should be present and has indicated in the figure of 0.
cochleare (“nach Fischer ™) just where these openings should be
located. The study of serial sections of O. cochleotrema has shown
that the position of the excretory pore in this species is essentially
the same as that in members of the family Notocotylidae* and
Pronocephalidae. In view of this fact it appears reasonable to as-
sume that the position of the excretory pore in 0. dujonis will be

4 In Poche's (1926) classification of the trematodes, the monostomes belonging to the
families Notocotylidae, Pronocephalidae, Opisthotrematidae, and Rhabdiopoeidae are placed
in the super-superfamily Notocotylida. Since groups of the rank of super-superfamily
have not been recognized by helminthologists and are unnecessary at present, the writer
proposes at this time the new superfamily Notocotyloidea, to replace the super-superfamily
Notocotylida Poche,
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found to be the same as that in 0. cochleotrema, as it would be
unusual to find such marked differences in two species so closely
related.

Genus PULMONICOLA Poche, 1926

Generic diagnosis—Qpisthotrematidae: Entire margin of body,
except space occupied by oral sucker, provided with a muscular rim.
Cuticle without spines. Oral sucker ventral, near anterior margin
of body; intestinal ceca straight, uniform in diameter. KExcretory
system (¢), probably similar to that in Opisthotrema. Testes entire,
intercecal, situated near ends of ceca. Ovary median. Other charac-
ters as in Opisthotrema.

Type species—Pulmonicola pulmonalis (von Linstow, 1904)
Poche, 1926.

PULMONICOLA PULMONALIS (von Linstow, 1904) Poche, 1926

PraTte 11, Figure 50

Synonyms.—Opisthotrema pulmonale von Linstow, 1904, pp.
678-680.

Description—Pulmonicola: Body oval in outline, 5.13 mm long
by 3.95 mm wide; margin of body, except for the portion occupied
by the oral sucker, modified to form a muscular rim. Oral sucker
situated on ventral surface, 330u from the anterior margin; esopha-
gus very slender, 180x long by 28u wide; intestinal ceca uniform in
diameter and extending into the posterior fourth of body. Cirrus
pouch slender, spirally coiled distally, and containing a greatly con-
voluted seminal vesicle. Testes oval, entire, 390x long by 280u wide,
situated intercecally in the same transverse plane. Ovary small,
median in position, situated a short distance caudad of the equator
of body; Mehlis’s gland smaller than ovary and situated immedi-
ately caudad of it ; receptaculum seminis present ; Laurer’s canal pres-
ent. Vitellaria in intercecal field and consisting of a few isolated
follicles situated between the ovary and testes. Uterus slender, inter-
cecal, occupying the equatorial third of body in immature specimens,
but in mature specimens more convoluted and occupying the second
and third fourths of the body; vagina dorsal to cirrus pouch; genital
pore at posterior end of body. Eggs 16 long by 9x wide, yellow in
color, and provided with a long filament at each pole.

Hosts—Halicore australe, H. dugong.

Location.—Lung.

Distribution—Australia (Torres Straits).
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SPECIES OF UNCERTAIN POSITION

DISTOMA ANDERSONI Cobbold, 1876
PraTE 12, F1GURE 53

Description.— Body oblong, smooth externally, uniform in thick-
ness, six times as long as broad; head with lateral projections; ven-
tral sucker large and prominent; neck much constricted ; tail evenly
rounded off, blunt. ILength 1/8"", breadth about 1/50”". The testes
are globular and placed high up in the middle line of the body.
The small lobed gland immediately above them is probably the ovary.
The clear narrow line extending from the border of the lower testis
to the end of the tail seems to mark the limit of the vitellogene organs
on either side below. These glands in all likelihood extend upwards
to the neck, being apparently very largely developed in this species.”

Host.—Platanista gangetica.

Location—Small intestine.

Distribution.—Asia (India).

Remarks—The foregoing description, copied from Cobbold
(1876), was based upon a drawing sent to him by Dr. John Anderson,
superintendent of the Indian Museum, Calcutta. Odhner (1905)
believed that this worm was probably related to Brachycladium
(=Campula), as he stated: *“ Endlich finde ich sehr wahrscheinlich,
dass das sehr ungeniigend bekannte Dist. andersoni Cobb. aus Pla-
tanista gangetica sich bei genauerer Untersuchung als eine Brachy-
cladium-Art entpuppen wird.” It is probably unwise to venture an
opinion as to the systematic position of this species, but certain fea-
tures as shown in the drawing, assuming that the sketch was not
made from a mutilated specimen, suggest that this form might be an
echinostome. The anterior end is not unlike the cephalic collar of
the echinostomes; the small oral sucker and the large acetabulum, as
well as the relative size and position of the ovary and testes, suggest
such affinities. On the other hand, what is figured as the oral sucker
may be only the oral aperture, and the structure which resembles a
cephalic collar may in reality be the oral sucker which has been torn
loose from the body.

DISTOMUM PHILOCHOLUM Creplin, 1845

Description.—None.

Host.—Delphinus delphis.

Location.—Liver.

Distribution.—Europe.

Remarks—Creplin (1845) gives only the name and habitat of
this species, and for this reason it must be regarded as a nomen
nudum.
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AGAMODISTOMUM DELPHINI (Diecing, 1850), new combination

Synonyms.—Monostomum delphini Diesing, 1850, p. 390; Monos-
tomum blainville: Cobbold, 1860, p. 39; Monostomulum delphini
(Diesing, 1850) Brandes, 1892, p. 510.

Description.—The following is the only existing description of
this worm and is quoted verbatim from de Blainville (1825) :

En enlevant la graisse de cet animal [a whale], on a trouvé, enfermé dans
son épaisseur, et contenu dans une sorte de kyste a4 parois lisses en dedans,
mais non distinctes en dehors, un ver assez singulier, que M. de Blainville
crut d’abord pouvoir rapporter au genre Monostome, mais qui en différe
sensiblement, comme on va le voir: il était replié dans son kyste, et vivant,
quoique le dauphin fGt mort depuis cinq ou six jours. Mis dans de I'eau froide,
il se contractait dans tous les sens, de maniere 4 présenter une form extréme-
ment variable, quelquefois globuleuse, d’autres fois ovale-alongée, ctranglée
au milieu ou nouée, avec une sorte de queue en arricre ou de tube en avant;
son extrémité anterieure souvent atténudée et ceylindrique, présentait un orifice
évident de form circulaire. Il1 en existait aussi un autre a lextrémité pos-
térieure, mais beaucoup plus petit, et an milieu d'une sorte dauréole plus
grise; enfin, sur un individu, M. de Blainville a vu, 4 peu prés i la moité
de la longueur et en dessous, une petite masse blanche, ovale, saillante en
dehors, un peu comme dans les fascioles, cu distomes, Ce ver, d’une couleur
blanche mate, était formé d'une sorte d'enveloppe épaisse de cette couleur,
et d'une autre intestinale comme gélatineuse.

Host—Delphinus dalei (probably= Mesoplodon bidens).

Location—Encysted in fat.

Distribution.—Europe (Havre, France).

Remarks—Diesing (1850) regarded this species as an immature
monostome, as did Cobbold (1860) and Brandes (1892). The de-
seription and habitat, however, do not sustain this assumption. So
far as known, the true monostomes do not encyst as larvae in the
body of vertebrates, but encyst in water and become attached to
herbage or other objects, or remain floating. Certain features of
this form as given in de Blainville’s description, especially the small,
oval projection on the ventral surface situated about the middle
of the body (a peu prés a la moité de la longeur et en dessous, une
petite masse blanche, ovale, saillante en dehors), suggest that this
worm is the metacercaria of a species of Alaria or that of a related
genus, the oval body corresponding to the holdfast organ of these
forms. This species, therefore, has been transferred to the collec-
tive distome genus Agamodistomum.
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LIST OF TREMATODES ARRANGED ACCORDING TO HOSTS?®

Order CETACEA
Suborder MYSTICETI

Family BALAENIDAE

Balaena mysticetus:
Lecithodesmus goliath (van Ben-
eden).

Family BALAENOPTERIDAE

Balaenoptera acutorostrata (syn. B.
rostrata) :
Fasciola hepatica TLinnaeus.
Lecithodesmus goliath (van Ben-
eden).
Ogmogaster plicatus (Creplin).
Balaenoptera borealis:
Lecithodesmus goliath (van Ben-
eden).
Ogmogaster plicatus (Creplin).
Balaenoptera physalus (syn. B. mus-
culus Companyo) :
Ogmogaster plicatus (Creplin).

Suborder ODONTOCETI

Family DELPHINIDARE

Delphinus delphis:
Campula delphini (Poirier).
Campula palliata (Looss).
Campula rochebruni (Poirier).
Galactosomum erinaceum (Poir-
ier).
Distomuwm philocholum Creplin.
Tursiops truncatus (syn. Delphinus
tursio) :
Synthesium tursionis (Mearchi),
Orcinus orea (syn. Orca gladiator):
Fasciola hepatica Linnaeus,
Orcaella brevirostris:
?Amphimerus lancea (Diesing).

Phocaena phocoena (syn. P. com-
munis) :
Campula oblonga Cobbold.
Opisthorehis tenuicollis  (Rudol-
phi).

Pholeter gastrophilus (Kossack).

Sotalia tucuxi
tacuschi).

(syn. ? Delphinus
Amphimerus lancea (Diesing).
Delphinapterus leucas:
Hadwenius seymouri, new species.

Family PLATANISTIDAE

Platanista gangetica:
Cyeclorchis campula (Cobbold).
Distoma andersoni Cobbold.

Family ZIPHIIDAE

Mesoplodon bidens (syn. 7 Delphinus
dalei) :
Agamodistomum
ing).

delphini (Dies-

Order SIRENTA
Family TRICHECHIDAE

Trichechus inunguis (syn. ? Manaius
erunguis Natterer) :
Chiorchis fabaceus (Diesing).
Trichechus latirostris:
C'hiorchis fabaceus (Diesing).
Opisthotrema cochleotrema (Tra-
vassos and Vogelsang).
Trichechus manatus:
Opisthotremea cochleotrema
vassos and Vogelsang).

( Tra-

Trichechus senegalensis:
Chiorchis fabaceus (Diesing).

Family HALICORIDAE

Halicore dugong (syn. H. cctacea):
Opisthotrema dujonis (Leuckart).
Rhabdiopoeus taylori 8. J. John-

ston.
Pulmonicola pulmonale (von Lin-
stow).

Halicore australe:

Pulmonicola pulmonale (von Lin-
stow).

5 The writer is indebted to Dr. Remington Kellogg, assistant curator of the division of
mammals of the United States National Museum, for suggesting the probable identifica-

tions of the hosts.
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Order PINNIPEDIA
Family OTARIIDAE

Zalophus californianus:
Apophallus zalophi, new species.

Zalophotrema  hepaticum  Stun-
kard and Alvey.

Stephanoprora denticulata (Ru-
dolphi).

Family PHOCIDAE

Phoca groenlandica:
Pseudamphistomum t runecatum
(Rudolphi).
Phoca hispida
foetidus) :
Orthosplanchnus arcticus Odhner.

(syn. Halichoerus

Phocitrema fusiforme Goto and
Ozaki.

Pseudamphistomum truncatum
( Rudolphi).

Phoca wvitulina:

Apophallus donicus (Skrjabin and
Lindtrop).

Cryptocotyle lingua (Creplin).

Echinostoma  acanthoides  (Ru-
dolphi).

Pseudamphistomumtruncatum
(Rudolphi).
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Erignathus barbatus (syn.
barbata) :
Opisthorchis tenuicollis (Ru-
dolphi).
Orthosplanchnus arcticus Odhner.
Orthosplanchnus fraterculus
Odhner.
Halichoerus grypus:
Metorehis albidus (Braun).
Opisthorchis tenuwicollis (Ru-
dolphi).
Pseudamphistomumtruncatum
( Rudelphi).
Leptonychotes weddellii:
Ogmogaster plicatus (Creplin).
Lobodon carcinophaga:
Onmogaster plicatus (Creplin).

Family ODOBENIDAE

Mirounga angustirostris (syn. Macro-
rhinus angustirostris) :
Cryptocotyle lingua (Creplin).
Odobenus rosmarus:
Odhneriella rossica Skrjabin.
Orthosplanchanus fraterocuwlus
Odhner.
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