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1788<j; Eydatula Abildgaard, 1790a, part; Hydatis Virey, l798a,

part; Polycefhalus Zeder, 1800a; Coenurus Rudolphi, 1808a; Poly-

cephops Rafinesque, 1815a; Multiplex Liautard in Hall, 1911 (re-

viewer's error). (For additional synonyms, see Hall, 1910.)

Generic diagnosis.—Taeniinae: Strobilate stage similar to that of

genus Taenia. Large hooks usually with a sinuous handle. The
vagina usually shows a reflexed loop in the vicinity of the lateral ex-

cretory canals. Larval stage a coenurus, a bladderworm with a par-

ent vesicle to which are attached numerous heads, internal or external

daughter bladders being present or absent.

Type-species.—Multiceps multiceps (Leske, 1780a) Hall, 1910.

KEY TO Sl'ECIES OF MULTICEPS.

1. Mature segments wider than long ; the hiteral margins of each segment at

times scalloped as a result of a number of constrictions or furrows pass-

ing around the segment transversely ; the posterior margin of each seg-

ment prolonged posteriorly to overlap the anterior margin of the suc-

ceeding segment like a cuff. Small hook with short, blunt curving handle.

Genital papilla very narrowly conical and near posterior margin of seg-

ment. Larva a coenurus with daughter bladders, found in the connective

tissue of rodents MtdUceps serialis, p. 51.

Mature segments longer than broad ; the lateral margins of each segment
smootli and not scalloped ; the posterior margin of each segment prolonged

very little or not at all to form a projection over the following segment.

Small hooks with long slender handle. Genital papilla posterior of middle

of segment but not near posterior margin. Larva a coenurus without

daughter bladders, found in ungulates, especially ruminants 2.

2. Small hook with long curving handle terminating in a narrow distal ex-

tremity. Large hook with tapering handle with sinuous outline. Testes

do not extend posterior of the ovaries to the vicinity of the vitellarium

or between the vitellarium and the ovaries. Larva a coenurus in the cen-

tral nervous system of ungulates, especially ruminants.

Multiceps multiceps, p. 40.

Small hook with long straight handle terminating in a blunt distal ex-

tremity. Large hook with the handle not tapering, and either straight and
blunt or bent dorsally just at the tip. Testes extend posterior of ovaries al-

most to the vitellarium and between the vitellarium and the ovaries.

Larva a coenurus in the central nervous system, lungs, parenchymatous
organs and connective tissue of ruminants Multiceps gaigeri, p. 45.

MULTICEPS MULTICEPS (Leske, 1780a) Hall, 1910.

Synonyms.—Taenia multiceps Leske, 1780ay Vermis vesicularis

socialis Bloch, l780a/ Taenia vesicularis cer^ehrina Goeze, 1782a/

Hydatigena cerebralis Batsch, 1786a/ Vesicaria socialis (Bloch,

1780a) Schrank, 1788a/ Taenia cerebralis (Batsch, 1786a) Gmelin,

1790a/ Polycephalus ovinus Zeder, 1803a/ Coenurus cerebralis
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(Batsch, 1786a) Rudolphi, 1808«y Polycephalus coenurus Tschudi,

1837(2/ Taenia multiplex Leuckart, 18526/ Taenia coenurus (Tschudi,

1837«) Kiichenmeister, 1853c/ Multiplex multiplex (Leuckart,

18526) Liautard in Hall, 1911 (reviewer's error). (For additional

synonyms, see Hall, 1910.)

Specific diagnosis.—Multiceps: The head is piriform in lateral

view and presents a square outline when viewed en face, and is about

800 [J, in diameter. The weakly developed rostellum is about 300 [x in

diameter and bears a double crown of 22 to 32 hooks. The large

hooks (fig. 43) are 150 to 170 pi, long. The blade has only a slight

curvature; the handle is straight in its general direction, its dorsal

and ventral borders sinuous and subparallel, commonly notched on

the dorsal border at a point between the middle of the handle and

the union with the blade, tapering more or less toward the distal

extremity and tending to turn dorsally at this extremity; the guard

is subcylindrical proximally and more or less

conical distally, usually with a slight thicken-

ing at the union of the proximal and distal

portions. The small hooks are 90 to 130 [j.

long. They have a blade of moderate to strong-

curvature; the handle is relatively long and

tapering, usually curved, with the convexity

on the dorsal side, along most of its length
i/?nmm'

and with the distal extremity turning dorsally

;

the guard, in lateral view, is usually subcylin- fig. 43. - multiceps multi-

drical in the proximal portion and irregularlv ^'^'^^- large and small

• 1 T 11 1-1 • " HOOKS.
rounded conical distally, the thickest point

being at the union of the proximal and distal portion, and is glightly

grooved in the median line in a way which gives the hook in some

views the appearance of being bifid. The suckers are located at the

corners of the head and have a diameter of 290 to 300 [jl. There is a

distinct neck which may be 2 to 3 mm. long from the posterior margin

of the suckers to the first distinct segmentation. The strobila

(fig. 44) attains a length of 40 to 100 cm., and consists of 200 to 250

thin and relatively translucent segments, with a maximum width of

about 5 mm. The genital primordia appear rather late and the first

things to stain clearly in toto mounts are the genital pore and the

genital canals from the genital pore inward. The pores are distinct

about 4.7 cm. back of the head, in about the eighteenth segment.

The segments are mature about 10 to 18 cm. back of the head, the

first mature segment being about the one hundred and twenty-fifth.

The mature segments (fig. 45) are either square or oblong and longer

than wide, but not wider than long. Mature segments have gently
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convex lateral margins. There are from 12 to 20 gravid segments,

from 6 to 11 mm. long and 3 to 5 mm. wide, usually not over 4 mm.
The calcareous corpuscles are very small, 16 to 16 jjl in diameter. The
longitudinal excretory canals are small, the ventral lying about 420 [x

from the margin of the segment. The genital papilla is rather flat,

but is quite distinct as a result of the translucency of this worm.
Afale genitalia.—There are about 200 testes in one horizontal

plane. They are principally confined to the lateral portions of the

median field near the longitudinal

canals, a few scattering testes oc-

cupying a more median position an-

teriorly, but leaving a fairly wide

and distinct field about the median

stem of the uterus (fig. 45). The
testes do not press close to the field

of the vas deferens and vagina, and

leave a fairly wide free field on each

.side of these canals. They extend

alongside of the ovaries but do not

press close to them and do not pass

posterior of the ovaries in the direc-

tion of the vitellarium. The testes

are practically confined to the fields

lying lateral of lines drawn parallel

to the longitudinal axis of the stro-

bila through the lateral edges of the

ovaries. The vas deferens originates

close to the median stem of the uterus

on the pore side of the segment and

extends in a series of loops to the

cirrus pouch. The cirrus pouch usu-

ally originates in the field lateral of

the longitudinal excretory canals and

is either curved, with the convexity

of the curve toward the anterior por-

tion of the segment, in which case the vagina follows the curve on

the concave posterior side, or is straight and more or less piriform

or cylindrical, in which case the vagina comes in from the genital

eminence to about the middle of the cirrus pouch and then bends off

at a right angle or even turns back toward the lateral margin for

a short di^ance. The cirrus pouch is 315 to 350 \i. long and is 110

to 145 [JL wide.

Female genitalia.—The ovaries are somewhat elongated along the

longitudinal axis of the strobila and inclose an interovarian field

Fig. 44.— Multicep.s multiceps. Entire

STEOBiLA. Actual size. After Hall,

1910.
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that is truncate conical to somewhat conical in shape (fig. 45) . They

are very nearly equal in size. The vitellarium is small, triangular,

and of reticular structure and rather widely set off from the other

male or female genital glands. The median point may or may not

project slightly between the ovaries but the vitellarium does not ex-

tend laterally as far as the ovaries. The shell-gland is small, dis-

tinct, and lies in the clear. The vagina follows the conformation of

the vas deferens, as noted above in the discussion of the male geni-

talia, and then curves in around the nearest ovary to the receptaculum

seminis in the interovarian field. In the transition from mature to

gravid segments, a striking feature is the almost constant forma-

ts"/-' s,.?'^' \

0^WM

Fig. 45.—Multiceps multiceps. Mature seg-

ment. Enlarged. After Beffke, 1891.

Fig. 46.—Multiceps multiceps.
Gravid segment. After Hall,

1910.

tion of two lateral branches, one on each side, between the ovary

and the vitellarium. In gravid segments (fig. 46), the median stem

of the uterus has from 9 to 26 lateral branches, rather distinctly

parallel to one another for the most part, and most of these in turn

giving rise to a very few secondary branches, which usually remain

quite distinct and without tendency to fuse. The eggs are from 29

to 37 IX in diameter and have a shell 4 jx thick.

Hosts.—Primary: Ganis familiaris, O. nebracensis. Secondary:

Ovis aries, Bos tav/rus, Ca^pra hircus, Equus caballics, chamois, mouf-

lon, gazelle, antelope, African antelope, Bubalis sp., Ozanna equina

{Hippotragus eguinus), Homo sapiens.
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Location.—In small intestine of primary host. In central nervous

system, brain or spinal cord, of secondary host.

Localities.—Greece, Germany, Switzerland, England, France, Italy,

Ireland, Holland, Scotland, Austria, Denmark, Iceland, Argentine

Republic, Sardinia, South Australia, New Zealand, German South-

west Africa, India, Hungary, Cape Colony, Chile, Spain, Shetland,

Algeria, United States.

Life history.— Eggs developed by the adult worm in the intestine

of the primary host pass out and are ingested in contaminated food

or water by the secondary host. In the digestive tract an embryo is

released and bores its way through the tissues and into the blood

stream. An embryo which attains the central nervous system will

develop and form a coenurus which, unless removed by surgical inter-

ference, ultimately kills the host annual. The embryos which do not

attain the central nervous system begin development, but very soon

die and undergo degeneration. On the death of the host animal, as

a result of the pressure of the parasite or from other causes, if the

developed bladderworm is ingested by the primary host, part, or

possibly all, of the heads attached to the bladder may develo]> seg-

ments and form the strobilate worm.

The writer (Hall, 1910) has previously stated that the dog is the

only known host of the adult Multiceps multicej)s. Sinco thai time

two records from the coyote (Hall, 1911; Hall, 1912), as a res ilt of

experimental feedings, have been published. The writer also stated

that h(i had not found the record of the adult worm in Alopex laiopus

{Canis lagopvs) credited to Mobius by Railliet (1893a). Since then

the record by Mobius (1874) has been for.rid, but it does not app >ar to

be an acceptjible record of Midtice'ps multiceps. The woims in ques-

tion V ere 55 to 65 mm. long and had gravid segments, and unless we
assume that these figures are an error for 55 to 65 cm., they can not

be considered as M. multiceps. In other respects the figures agree

fairly well with 31. multiceps—95 to 113 segments ; head 800 ]i. wide

;

a double crown of 26 hooks, the large 160 pi. long and the small 120 ^

long; the segments quadratic two-thirds of the distance from the

head and 2 mm. long and wide; the terminal segments 3 mm. long

and 2.6 mm. wide; uterus with 12 to 16 lateral branches; maximum
Qgg m.easurements 31.5 by 27.4 [jl. He states that the shape of the

hooks agrees witli those of M. multiceps. The size of the terminal

segments is not quite that of M. multiceps, but as there appears to be

some po'^sibility of error in the figures given for the strobila. there

may also be some in those for the segments. The writer further

stated, in the paper noted above, that there were no satisfactory

records of larval M. multiceps from man. Brumpt (1913) has since
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(fig. 72) are vase-shaped. Terminal gravid segments (fig. 73) be-

come four times as long as wide. The genital pores are considerably

anterior of the middle of the lateral margin of the segment, their

position marking the point of maximum width of the vase-shaped

segment.

31ale genitalia.—Testes, judging from the figure, are few in num-

ber and scattered through the median field. Vas deferens in loops

directed toward the anterior portion of the segment, and pigmented

black. Cirrus pouch cylindrical, somewhat twisted, and opening

ventral of the vagina; it apparently crosses the longitudinal canals

in a wide curve, the convexity of the curve directed posteriorly.

Female genitalia.—Ovaries compact and globular to reniform.

Vitellaria spherical. The vagina opens dorsal of the cirrus pouch

/

Fig. 71.—Dipylidium trinchesei. Hooks, a, Hook from first or
MOST ANTERIOR ROW; 6, FROM SECOND ROW; C, FROM THIRD ROW;
d, FROM FOURTH ROW. KnLARGED. AfTER DiAMARE, 18936.

A

Fig. 72.—Dipylidium trinche-

sEi. Mature segment. En-
larged. After Dumare,
18936.

and passes medially to a large receptaculum seminis between the

ovarian lobes. The egg capsules contain one egg each.

Hosts.—Primary : Felis catus {F. domestica) . Secondary : Zamenis
viridiflavus.

Location.—In small intestine of primary host. In cysts in the

intestinal wall of the secondary host.

Localities.—Italy (Naples) ; Egypt (Alexandria).

Life history.—Diamare believes that Cysticercus acanthotetra Pa-

rona (1887) found in Sardinia in cysts in the intestinal wall of the

snake Zamenis viridiflavus, is the larva of Dipylidium trinchesai.

If this theory is correct, the worm is an accidental parasite of the

cat, as cats are not generally in the habit of eating snakes, as

Blanchard (1907) has noted. It might also be urged that there is

probably comparatively little opportunity for the ingestion of the

eggs of the adult worm by a secondary host like the snake except by
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ingesting the primary host, a thing which might readily occur if the

usual primary host is some small mammal. This would be a quite

unusual and interesting case, where the infestation with a larval

stage depended on the

ingestion of a primary

host by a secondary

host. But in view of

the fact that the sec-

ondary host must in

turn be eaten by the

primary host, and in

view of the fact that

the only known inter-

mediate hosts of a spe-

cies of Dvpylidium are

insects, Diamare's hy-

pothesis needs experi-

mental verification be-

fore it can be accepted.

Diamare (1892«) first

gave the number of

hooks in this species as

65, but later (Diamare,

1893) gave the number
as about 80.

DIPYLIDIUM PASQUALEI
Diamare, 1893a.

Specific diagnosis.—
Dipylidium: Head (fig

74) globular, 800 to 900

]}. in diameter. The
elongate,

claviform

rostel 1 um
is acumi-

nate ante-

riorly and

i s armed

with 16 circlets of hooks which

have a discoid, almost circular base,

and are 7 ^ long and 8 [;, wide,

those of the last row being smaller.

The suckers are rounded. The
strobila is from 20 to 30 cm. long

or longer. The genitalia develop

rather late and mature segments

(fig. 75) are still rather short and quadrilateral.

m^
Fio. 74.—Dipylidium pas-

QUALEi. Anterior por-

tion OF strobila. En-
larged. After Dia-
mare, 18936.

Fig. 73.—Dipylidium trinchesei.

Gravid segment. Enlarged.

After Dumare, 18936.

Fig. 75.—Dipylidium pasqualei. Mature seg-

ment. Enlarged. After Diamare, 18936.

The genital pore
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is anterior of the middle of the lateral margin of the segment, and

the cirrus pouch and vagina open at the same level. Gravid segments

(fig. 76) are lanceolate in out-

line. The longitudinal ex-

cretory canals are very large,

three times as large as in

Dipylidium caninum. Calcare-

ous corpuscles are numerous.

Male genitalia.—Judging
from the illustration, the testes

are large, few in number
(about 50?) and uniformly

distributed through the me-

dian field, not present lateral

of the longitudinal excretory

canals or of the ovaries. The
vas deferens appears to be

moderately looped distally,

and coiled in the ant6ro-laterai

corner of the median field

proximally. The cirrus pouch

is figured as extending to the

lateral canals or lying entirely

lateral of these canals, but not

crossing them.

Female genitalia.—The
ovary is bilobed and branch-

ing. The vitellarium is bi-

lobed. Shell gland (?). The
vagina opens into a large fusi-

form receptaculum seminis.

The Qgg capsules contain one

egg each, and are distributed

throughout the fields lateral of

the longitudinal canal as well

as median of it.

Host.—Primary : Felis catus

{F. domestica)

.

Location.—Small intestine.

Locality.—Egypt (Alexan-

dria).

Life history.—Unknown.
The figures for the size of the head are based on Diamare's state-

ment that the head is twice as large as that of D. echinorhynchoides.

The dimensions of the hooks are taken from Blanchard (1907).

Fig. 76.—DrPTLiDiuM pasqualei. Gravid segment
Enlarged. After Diamare, 18936.
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DIPYLIDIUM CANINUM (Lmnaeos. 1758rt) Rallliet, 1892 c.

Synonyms.—Taenia canina Linnaeus, 1758a; T. 7fioniliformis Pal-

las, 1781, not Batscli, 1786a.; T, cucumerina Bloch, 1782a; T. cateni-

formis Goeze, 1782a; T. elUptica Goeze, 1782a; T. ellyptica Batsch,

1786a; T. cateniformis canina Linnaeus of Gmelin, 1790a; T. c.

fells Gmelin, 1790a; Alyselminthus ellypticus (Batsch, 1786a) Zeder,

1800a; Taenia cunciceps Zeder, 1800a; Ilalysis ellyptica (Batsch,

1786a) Zeder, 1803a; Tenia canina (Linnaeus, 1758a) van Beneden,

I,-

M
#

i/iomm

FlU. 77.—DlPYLIPIUM CANimJM. HEAD.

1861a; T. cucumerina (Bloch, 1782a) van Beneden, 1861a/ Taenia

{Dipylidium) cucumerina Bloch of Leuckart, 1863; Gryptocystis

trichodectis Villot, 1882; DypyUdium caninv/m (Linnaeus, 1758a)

von Katz, 1897.

Specific diagnosis.—Dipylidium: Head (fig. 77) small and rhom-

boidal, 350 to 460 ]}. in diameter in a state of contraction. K-ostellum

claviform, 185 [jl long in a state of complete evagination, 110 to 120 n

wide, and capable of retraction into a deep cephalic infundibulum.

It is armed with three or, usually, four circlets of about 60 hooks
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(fig. 78) of rose-thorn shape; the hooks of the most anterior row are

the larger, 12 to 15 [i long, and those of the most posterior row the

smallest, 5 to 6 )u, long. The hooks are very easily lost and specimens

are frequently found without any hooks or with only a few still in

place. The suckers are very large and ellipsoidal. The neck is short

and thin. The strobila is 15 to 40 cm. long and is composed of 80 to

120 segments. The segments are at first very short, then trapezoidal,

and finally much longer than wide. Genitalia develop later. Mature
and gravid segments (figs. 79

and 80) have distinctly convex

lateral margins, giving the seg-

ments the characteristic cucum-

ber-seed shape. Gravid seg-

ments are 8 to 11 mm. long and

1.5 to 3 mm. wide, and are often

reddish in color. Genital pores

C^

/
/7W- ?/' V

'

i/iomm

Fig. 78.—Dipyudium caninum. Hooks.

are in the middle of the lateral margin of the segment or at times

posterior of this. The lateral excretory canals are quite prominent.

Male genitalia.—T&stes numerous, 100 to 200 in number, and oc-

cupying most of the parenchyma not occupied by the female genitalia.

The vas deferens in mature segments extends anteriorly and laterally

from the vicinity of the median lobe of each uterus, toward the cirrus

pouch, only the final loop extending posteriorly to the cirrus pouch.

The cirrus pouch may extend to the longitudinal excretory canal, but

is usually entirely lateral of this ; its aperture

is dorsal to that of the vagina.

Female genitalia.—The two lobes of each

ovary are very distinct, separated into lo-

bules, and loosely formed; they are com-

monly said to be wing-shaped, but they are

very irregular and difficult to characterize.

The vitellarium is some distance posterior of

the ovary and is irregular and very loosely

lobulate; it is smaller than the median ova-

rian lobe, and equal to or smaller than the lateral lobe. The shell

gland is between the ovary and the vitellarium. The vagina extends

between the two lobes of each ovary and does not dilate to form a

receptaculum seminis. The oviduct is dilated to compensate for the

absence of a receptaculum seminis. Each egg capsule contains from

5 to 20 globular eggs, 43 to 50 fi in diameter, with thin shells and

with an onchosphere 25 to 36 n* in diameter, provided with hooks 11

to 14 fi long.

r

Fig. 79.—Dipyudium caninum.

Mature segment, x 12.5.

After Neumann in Rail-

LIET, 18936.
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Hosts.—Primary : Canis familiaris, C. mesomelas, Felis srjlvestris

(F. catus), F. catus (F. catm domestica), F. inanicnlata, Homo

sapiens. Secondary : Tricho-

dectes cani s, Ctenocephalus

canis. Pulex irritans.

Location.—In small intestine

of primary host. In the visceral

cavity of secondary hosts.

Locality.—Cosmopolitan.

Life history—Eggs developed

by the adult worm in the in-

testine of the primary host were

once supposed to be ingested by

the secondary hosts either on

the skin of the primary host,

where it was soiled by feces, or

from the gravid segments di-

rect. Melnikov (18G9) has

shown that TricTiodectes eats

the eggs as it feeds on the skin

of the dog, but Joyenx (1916)

has demonstrated that fleas in-

gest eggs while the fleas are

larvae feeding on debris, the

adult flea being unable to ingest

a tapeworm ^^g. In the digest-

ive tract of the secondary host

the embryo escapes and makes

its way to the visceral cavity

where it develops into the tiny

larva, called Cryptocysti'^
trichodectis. When lice and

fle«s infested with those larvao

are ingested by the primarj'

host, the larval head passes to

the intestine and gives rise to

the strobilate worm,

SYNOPTICAL KEY.

The tapeworms of the dog,

cat, and some related carnivores

may be separated into the fol-

lowing groups and genera by the use of the appended key from Hall

(19165), (corrected for stenographic errors involving Dipylidium

fttsqualei and D. chyseri), which is intended to designate the rela-

FlG. 80.—DiPYUDIUM CANINUM. ORAVID SEGMENT.

Enlarged. After Diamark, lSOn'».
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tions and importance of the tapeworms as well as to distinguish them

from one another. The key does not cover the species in the family

Diphyllobothriidae.

1. Head pi'ovided with two slit-like suckei-s, and segments with a rosette-shaped

utei'us having a special aperture in the midveutral line for the discharge

of eggs. Larvae in fish Diphyllobothriidae, p. 4.

Head with four cup-shaped suckers 2.

2. Follicular yolk glands in the lateral fields. Accidental in the dog.

Ophiotaenia punica, p. 4.

Yolk glands in median field, never in lateral fields 3.

3. Genital pore located on the ventral surface near the median line. Eggs In

gravid segments, contained in a single tliick-slielled egg capsule.

Mesocestoiiles lineatus, Mesocestoides litteratus

(probably identical species), pp. 59, 61.

Genital pore lateral. Eggs in gravid segments, contained in a uterus or in

numerous egg capsules 4.

4. Usually large forms. Genital pores irregularly alternate. Rostellum usually

well developed and usually armed with a double crown of hooks, rarely with

a single ( ?) crown of hooks or unarmed. Suckers unarmed. Uterus with a

median stem and lateral branches. Eggs thick shelled Taeniidae, 5, p. 5.

Usually small forms. Genital pores single or double; if single, regularly or

irregularly alternate. Rostellum present or absent ; if present, armed with

one to numerous rows of hook.s. Suckers armed or unarmed. Uterus sac-

like and persistent, or a single or double uterus with one or several para-

uterine organs, to which the eggs pass in the final stage of development.

Eggs vnth thin, transparent shells Hymenolepididae, 19, p. 61.

5. Strobila less tlian 1 cm. long and composed of a head and 3 segments, only

one of the segments being gravid at a time. Lateral uterine branches

often quite indistinct. Yolk-gland globular. Larval stage an echinococcus

with thick laminated wall, and developing brood capsules containing the

larval scolices Echinococcus granulosus, p. 56.

Strobila at least several centimeters long and coruposed of a head and nu-

merous segments, from 10 to hundreds, with a number of segments usually

gravid at one time. Lateral uterine branches usually distinct, at least in

early stages of formation. Yolk gland posterior of ovaries and elongate or

triangular, with one side parallel to the posterior margin of the segment.

Larval stage a bladderworm with thin walls and never containing brood

capsules 6.

6. Strobila without a neck and with a double circlet of many and very large

hooks, the large hook over 300 ^ long, or with only a single circlet of hooks

(?). B!add(Hv;orn!^:, so far as known, with a small caudal bladder and

with a long seguu']ited structure connecting the bladder and head. Para-

sitic in Felidae 7.

Strobila with a neck and with a double circlet of hooks, the large hook less

than 300 ji long. Bladderworms with a caudal bladder, a head and a mod-

erate-sized neck. Parasitic in Canidae 10.

7. Rostellum with a single circlet of hooks of rose-thorn-shape. Reported from

Lijvx lynx (Felis lijnx) Taenia monostephanos, p. 38.

Rostellum with a double circlet of hooks, the large hooks over 300 [jl long—8.

8. Large hooks 60 to 74 in number; 320 to 355 fi long; the large hooks ar-

ranged so as to form in effect 2 circlets of large hooks, being alternately

nearer to the center of the rostellum and farther from it.

Taenia macrocystis, p. IS.

Large hooks not over 60 in number 9.
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9. Hooks 26 to 52 in uuniber. Well developed sphincter vaginae.

Taenia iaeniaciorniin, p. 9.

Hooks 28 to CO in number. Probably identical with the preceding species.

Taenia laiicoUis, p. 8.

10. Vagina with a reflex curve near the lateral excretory caual^^. Large

hooks 135 to 180 fi long and usually with a sinuous handle.

Multiceps, 11, p. 39.

Vagina without a reflexed curve near the lateral canals Taenia, 13, p. 6.

11. Mature segments wider than long; the lateral margins of each segment

often scalloped as a result of a number of constrictions or furrows

passing around the segment ti'ansversely ; the posterior margin of each

segment prolonged posteriorly to overlap the anterior margin of tlie suc-

ceeding segment like a cuff. Small hook with short, blunt curving handle.

Genital papilla very narrowly coiiical and in posterior half of segment,

often near posterior margin. Larva a coenurus witli daughter bladders,

found in the connective tissue of rodents (including the Lagomorpha).

Multiceps serialis, p. 51.

Mature segments longer than broad ; the lateral margins of each segment

smooth and not scalloped ; the posterior margin of each segment pro-

longed very little or not at all to form a projection over the following

segment. Small hooks with long slender handle. Genital papilla pos-

terior of middle of segment but never near posterior margin. Larva a

coenurus without daughter bladders, found in ungulates, especially

ruminants 12.

12. Small hook witli long curving handle terminating in a blunt distal ex-

tremity. Large hook with tapering handle with sinuous outline. Testes

do not extend posterior of the ovaries to the vicinity of the vitellarium

or between the vitellarium and the ovaries. Larva a coenurus in the

central nervous system of ungulates, especially run:iinants.

Multiceps multiceps, p. 40.

Small hook with long straight handle terminating in a blunt distal ex-

tremity. Large hook with the handle not tapering, and either straight

and blunt or bent dorsally just at the tip. Testes extend posterior of

the ovaries, almost to the vitellarium and between the vitellarium and
the ovaries. Larva a coenurus in the central nervous system, lungs,

parenchymatous organs and connective tissue of ruminants.

Multiceps gaigeri, p. 45.

13. Forms in which the vagina crosses the ovary on the pore side in some seg-

ments, and forms in which the very large genital papilla is practically as

long as the margin of the narrow segments. Bladderworms in the

musculature of food animals 14.

Forms in which the vagina does not cross the ovary on the pore side, and
in which the genital papilla is never nearly as long as the margin of

the segments 15.

14. Gravid uterus with 20 to 25 latei'al branches on each side of the median
stem. Vagina crosses the ovary on the pore side in some segments.

Genital papilla much shorter than the segment margin. Bladderworm
in musculature of sheep Taenia ovis, p. 32.

Gravid uterus with not over 10 lateral branches on each side of the

median stem. Vagina does not cross the ovary on the pore side of the

segment. Genital papilla practically as long as the lateral margin of the

narrow segments. Bladderworm in the musculature of reindeer.

Taenia krahbei, p. 36.
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15. Forms with tlie books from 170 to 294 ii long. Bladderworms attached

to omenta, mesenteries, or peritoneal serosa 16.

Forms with the large hooks 185 to 145 m long. Probably accidental parasites

of the dog 17.

16. Large hooks 225 to 294 ^ long. Testes extend posterior of the vitellarium.

Mature segments approximately square. Gravid segments with 8 to 14

lateral branches on each side. Vagina only slightly dilated and curved

near margin of segnrent. Bladderworm in rabbits, rarely in mous© or

beaver Taenia pisiformis, p. 22.

Large hooks 170 to 224 ix long. Testes do not extend posterior of the

vitellarium. IMature segments distinctly wider than long. Gravid seg-

ments with 5 to 10 lateral branches on each side. Vagina forms a sort

of crescent by dilation and curvature near lateral margin of segment.

Gravid segments with a median longitudinal groove terminating in a

notch posteriorly. Bladderworm usually in ruminants, also reported from

monkeys and rodents Taenia hydati'jena, p. 28.

17. Guard of small hook twisted so that its flat surface tends to lie in the plane

of the blade and handle Taenia Iracfii/soma, p. 21.

Guard of small hook not so twisted 18.

18. Head acorn-shaped, with hooks far anterior of the suckers. Mature seg-

ments approximately square Taenia haJaniccps, p. 16.

Head not acorn-shaped, and hooks not far anterior of suckers. Mature seg-

ments distinctly broader than long Taenia Jjrauni, p. 19.

19. Strobila not over 25 mm. long ; rostellum with 4 circlets of hooks, the hooks

45 pi long and with a handle and guard ; the cirrus pouch opens ventral of

the vagina; 1 egg to each egg capsule Dipylidium trinchesei, p. 69.

Strobila 5 cm. long or longer ; hooks rose-thoru-shaped 20.

20. Head with IG circlets of hooks; strobila 20 to 30 cm. long; 1 egg to each

egg capsule Dipylidinm pasqualei, p. 71.

Head with 3 to 14 circlets of hooks 21.

21. Head M-ith 13 to 14 circlets of hooks, strobila 12 to 20 cm. long; 45 to 50

small testes : cirrus pouch 250 to 260 fi long and crossing the longitudinal

excretory canals; vitellarium rouglily spherical and smaller than the

ovarian lobes ; 1 large egg, 52 to 53 fi in diameter, in each egg capsule.

Dipylidium chyzeri, p. 68.

Head with not over 6 rows of hooks ; 90 or more testes ; 2 or more eggs in

each egg capsule 22.

22. Head with 6 circlets of hooks; strobila 10 to 23.5 cm. long; 130 to 140

testes, cirrus pouch extends to the longitudinal excretory canals ; the me-

dian ovarian lobes crescentic, the lateral spherical ; the vitellarium reni-

form and as large as an ovarian lobe ; capsules with 2 to 15 eggs and at

times extending lateral of the longitudinal excretory canals.

Dipylidium sexeoronatum, p. 65.

Head with 3 to 5 circlets of hooks; cirrus pouch extends across the ex-

cretory canals i*egularly or occasionally; vitellarium smaller than the

ovarian lobes or smaller than the median lobes 23.

23. Head with 5 circlets of hooks; strobila 5 to 11 cm. long; 90 to 100 large

testes; cirrus pouch curved, convex posteriorly, and extending distinctly

across the longitudinal excretory canals; vitellarium smaller than the

ovarian lobes ; spindle-shaped receptaculum seminis present ; vagina opens

posterior of the cirrus pouch aperture; eggs 25 n in diameter.

Dipylidium oerleyi, p. 63.
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Head with 3 to 4 circlets of hooks ; strobila 15 to 40 cm. long ; 100 to 200

testes ; cirrus pouch piriform and extending to and occasionally across

the longitudinal excretory canals ; no receptaculum seminis present, the

oviduct showing a compensatory dilation ; vagina opens ventral of the

cirrus pouch aperture ; eggs 43 to 50 /j- in diameter.

Dipylidium caninum, p. 73.

LIST OF HOSTS.

The writer is indebted to Mr. Gerrit S. Miller, of the United States

National Museum, for suppljnng the correct name in present usage

for the various hosts involved in this paper. The names used by

various authors which are no longer in good standing are covered

in cross references.
BIAMMALS.

Maesxjpiala.

Macbopodidae.

Macropus giganteus:

Echinococcus granulosus.

Macropus major:

Echinococcus granulosus.

Insectivoba.

Talpidae.

Talpa europaca:

Taenia taeniaeforniis.

Cheibopteba.

Vespebtilionidae.

Flecotus auritus:

Taenia taeniaeformis.

Cabnivoba.

Canidae.

Cants aureus:

Echinococcus granulosus.

Mesocestoides litteratus.

Canis dlnffo:

Echinococcus granulosus.

Canis familiaris:

Dipylidium caninum.

Dipylidium sexcoronatum.

Echinococcus granulosus.

Mesocestoides lineatus,

Mesocestoides litteratus.

Multiceps gaigeri.

Multiceps multiceps.

Multiceps serialis.

Taenia halaniceps.

Taenia brachysoma.

Taenia brauni.

Taenia hydatigena.

Taenia krabbei.

Taenia ovis.

Taenia pisiformis.

Caenivoka—Continued.

Canidae—Continued.

Canis latrans:

Taenia, pisiformis.

Canis lupus:

Echinococcus granulosus.

Taenia hydatigena.

Canis mesomelas

:

Dipylidium eaninum.

Echinococcus granulosus.

Taenia hydatigena.

Canis nebraccnsis:

Multiceps multiceps.

Taenia pisiformis.

Canis lagopus. See Alopex

lagopus.

Canis vulpes. See Vulpea

vulpes.

Saddle-backed jackal:

Taenia hydatigena.

Alopex lagopus:

Mesocestoides lineatus.

Vulpes vulgaris. See Vulpes

vulpes.

Vulpes vulpes:

Mesocestoides littej'atus.

Mesocestoides lineatus.

Fox:
Taenia pisiformis.

Vrocyon cinero-argentatus:

Taenia pisiformis.

Mustelidae.

Oalictis species:

Taenia macrocystis.

Maries foina:

Mesocestoides litteratus.
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MAMMALS—Continued.

Cabnivoea—Coutiuued.

MusTELiDAE—Continued.

Mustela erminea:

Taenia taeniaeformis.

Mustela foina. See Maries

foina.

Putorius erminea. See Mu-
stela erminea.

ViV'EBRlDAE.

Mungos ichneumon:

Echinococcus granulosus.

Ilcrpcstcs ichneumon. See

Mungos ichneumon.

Femdae.

Felis catus: (See also Felis

sylvestris.)

Dipylidium caninum.

Dipylidium chyseri.

Dipylidium oerleyi.

Dipylidium pasqualei.

Dipylidium ti'inchesei.

Mesocestoides lineatus.

Taenia hydatigena.

Taenia pisiformis.

Taenia taeniaeformis.

Echinococcus granulosus.

Felis catus domestica. See

Felis catus.

Felis catus ferus. See Felis

sylvestris.

Felis concolor:

Echinococcus granulosus.

Taenia taeniaeformis.

Felis domestica. See Felis

catus.

Felis eyra:

Taenia taeniaeformis.

Felis jaguarundi. See Felis

yagouaroundi.

Felis lynx. See Lynx lynx.

Felis macroura:

Taenia taeniaeformis.

Felis maniculata:

Taenia taeniaeformis.

Dipylidium canirmm.

Felis melivora:

Taenia taeniaeformis.

Felis mitis:

Taenia taeniaeformis.

Felis onca:

Taenia taeniaeformis.

Felis pardus:

Echinococcus granulosus.

Carnivora—Coutiuued.

Felidae—Continued.

Felis species

:

Taenia macrocystis.

Felis sylvestris:

Dipylidium caninum.

Mesocestoides lineatus.

Mesocestoides Utteratus.

Taenia taeniaeformis.

Felis species

:

Taenia macrocystis.

Taenia taeniaeformis.

Felis tigris:

Taenia pisiformis.

Felis yagouaroundi:

Taenia macrocystis.

Catus sylvestris. See Felis

sylvestris.

Lynx bailcyi:

Taenia macrocystis.

Lynx canadensis:

Taenia laticollis.

Lynx caracal:

Mesocestoides lineatus.

Lynx lynx:

Taenia laticollis.

Taenia monostephanos.

Lynx tiuhicus:

Mesocestoides lineatus.

Lynx rufa. See Lynx ruffus.

Lynx ruffus:

Taenia macrocystis.

Lynx ruffus maculatus:

Taenia balaniceps.

Lynx rufus maculatus. See

Lynx ruffus maculatus.

Lynx uenta. See Lynx uinta.

Lynx uinta:

Taenia taeniaeformis.

Lynchus nuhicus. See Lynx
nuhicus.

RODENTIA.

MUKIDAE.
" Lemmus terrestris:"

Taenia taeniaeformis.

Ondatra sibethica:

Taenia taeniaeformis.

Fiber sibethicus. See Ondatra

zibethica.

Arvicola amphibia. See Arvi-

cola amphibius.

Arvicola amphibius:

Taenia taeniaeformis.
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MAMMALS—Con tinued.

EoDENTiA—Continued.

MuRiDAE—Continued.

Arvicola arvalis. See Micro-

tus arvalis.

Microtus arvalis:

Taenia taeniaeformis.

Epimys norvcgicus:

Taenia taeniaeformis.

Epimys rattiis alexandrinus:

Taenia taeniaeformis.

Epimys rattus ratlus:

Taenia tacniaeformis.

Mus musculus:

Mesocestoides lineatus.

Taenia pisiformis.

Taenia tacniaeformis.

Mus rattiis alexandrinus. See

Epimys rattus alexayidrinns.

Mus tectorum. See Epimys
rattus alexandrinus.

Myocastoridae.

fMyocastor coypus:

Multiccps seriaUs.

Myopotamus coypus. See

Myocastor coypus.

SCIURIDAE.

Sciurus cariiVinensis

:

Multiccps se7ialis.

Sciurus cinercus. See Sciurus;

nigcr neglectus.

Sciurus niger neglectus:

Taenia hydatigcna.

Multiccps seria lis.

Sciurus vulgaris:

Ecliinococcus granulosiis.

Multiccps seridlis.

Taenia hydatigcna.

Sciurus vulpinus. See Sciurus

nigrr neglectus.

Castotjtdae.

Mountain benver

:

Taenia pisiformis.

LAGOMOltPHA.

Lepokidae.

Lcpiis aincricanus:

Taenia pisiformis.

Lepus hrasiliensis. See Sylvi-

lagus hrasiliensis.

Lepus cdlifornicus:

Multiccps serialis.
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LagomorphA—Cent ii lued.

Leporiuae—Continued.

Lepus culifornicus deserti-

cola:

Multiccps serialis.

Lepus californicus texianus:

Multiceps serialis.

Lepus californicus ivalla-

walla:

Multiceps serialis.

Taenia pisiformis.

"Lepus callotis" (New Mex-
ico) :

Multiccps serialis.

Lepus cuniculus. See Orycto-

lagus cuniculus.
Lepus cuniculus domcsticus.

See Oryctolagus cuniculus.

Lepus cuniculus ferns. See

Oryctolagus cunicuhis.

Lepiis europaeus:

ifulticcps serialis.

Taenia pisiformis.

Lepus mcarnsi. See Sylvila-

gus floridanus mearnsii,

Lepus palustris. See Sylvila-

gus palustris.

Lepus sylvaticus. See Sylvila-

gus floridanus mallurus.

Lepus texianus. See Lepus
californicus texianus.

Lepus timidus: (See also

Lepus europaeus.)

Multiccps serialis.

Taenia pisiformis.

Lepus rariahilis. See JjCpus

timidus.

Oryctolagus cuniculus:

Echinococcus granulosus.

Multiceps serialis.

Taenia pisiformis.

Oryctolagus cuniculus domes-
ticus. See Oryctolagus cu-

niculus.

Oryctolagus cuniculus ferus.

See Oryctolagus cuniculus.

Sylvilagus auduhoni baileyi:

Taenia ph i formis.

Sylvilagus brasiliensis

:

Taenia macrocystis.

Taenia pisiforjnis.
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MAMMALS—Continued.

Lagomorpha—Continued.

LEa'ORiDAE—Continued.

Sylvilagus floridanus malliir

rus:

Taenia pisiformis.

Sylvilagus floridanus mearnsii:

Taenia pisiformis.

Sylvilagus mallurus. See Syl-

vilagus floridanus mallurus.

Sylvilagus nuttalU pinetis:

Taenia pisiformis.

Sylvilagus palustris:

Taenia pisiformis.

Artiodactyla.

Cekvidae.

Cervus axis. See Axis axis.

Cervus elaphus:

Taenia hydatigena.

Cervus unicolor. See Rusa
tinicolor.

Cervus virginianus. See Odo-

coileus americanus.

Odocoilcus americanus:

Taenia hydatigena.

Odocoileus hemionus:

Taenia hydatigena.

ilazama rufa:

Taenia hydatigena.

Mazama nemorivaga:

Taenia hydatigena.

Cariacus maerotis. See Odo-

coileus hemionus.

Cariacus rufus. See Mazama
rufa.

Cariacus simplicicomus. See

Mazama nemorivaga.

Alces alces:

Echinococcus granulosus.

Taenia hydatigena.

Alces machlis. See Alces alces.

Rangifer tarandus:

Taenia hydatigena.

Taenia Icrabbei.

Rangifer tcrrae-novae:

'Taenia hydatigena.

Rangifer novae-terrae. See

Rangifer terrae-novae.

Tarandus rangifer. See Ran-
gifer tarandus.

Capreolus caprea. See Capre-

olus capreolus.

Artiodactyla—Continued.

Cervidae—Continued.

Capreolus capreolus:

Taenia hydatigena.

Axis axis:

Taenia hydatigena.

Rusa unicolor:

Taenia hydatigena.

Duiker

:

Taenia hydatigena.

Springbok

:

Taenia hydatigena.

Rooi reebok

:

Taenia hydatigena.

Columbia deer

:

Taenia hydatigena.

Bharrel

:

Taenia hydatigena.

Chamois

:

Multiceps multiceps.

Mouflon

:

AIu Iticcps hi ulticeps.

Gazelle

:

Multiceps multiceps.

Antelope

:

Multiceps multiceps.

African antelope

:

Multiceps multiceps.

BOVIDAE.

Bos tatirus:

Echinococcus granulosus.

Multiceps tnulticeps.

Taenia hydatigena.

Bubalis species:

Miilticeps multiceps.

Capra hircus:

Echinococcus granulosus.

Multiceps gaigeri.

Multiceps multiceps.

Taenia hydatigena.

Taenia ovis.

Kobus ellipsiprymus:

Taenia hydatigena.

Ozanna equina:

Multiceps multiceps.

Eippotragus equinus. See
Ozanna equina.

Qazella dorcas:

Taenia hydatigena.

Gazella euchore. See Anti-

dorcas euchore.
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MAMMALS-

Artiodactyla—Continued.

BoviDAE—Continued.

Antidorcas euchore:

Taenia hydatUjena.

Oryx beisa:

Taenia liydatigcna.

Oryx leucoryx:

Taenia liydatigcna.

Ovis amnion:
Echinococcus granulosus.

Ovis argali:

Echinococcus granulosus.

Taenia hydatigena.

Ovis aries:

Echinococcus granulosus.

Multiceps multiceps.

Taenia hydatigena.

Taenia oris.

Ovis m exicana

:

Taenia hydatigena.

Ovis musimon:
Taenia hydatigena.

Rupicapra rupicapra:

Taenia hydatigena.

Rupicapra tragus. See Rupi-

capra rupicapra.

Saiga tartarica:

Taenia hydatigena.

Tetraceros guadricornis

:

Echinococcus granulos us.

SUIDAE.

Phacliochoerus aethiopicus:

Taenia hydatigena.

Phacliochoerus africanus:

Taenia hydatigena.

rotamochoerus koiropotamus.

Taenia hydatigena.

rotamochoerus porcus. S e e

Potamochoerus koiropota-

mus.

Bus scrofa:

Echinococcus granulosus.

Taenia hydatigena.

Sus scrofa domestica:

Echinococcus granulosus.

Taenia hydatigena.

GlKAI-FlDAE.

Oiraffa species

:

Echinococcus granulosus.

Camelopardalis girafja. See

Giraffa species.

-Continued.

Artiodactyla—Continued.

Camelidae.

Camelus hacirianus:

Echinococcus granulosus.

Cam el us droin edarius

:

Ecliinococcus granulosus.

Perissodactyla.

Equidae.

Equus asinus:

Echinococcus granulosus.

Equus caballus:

Echinococcus granulosus.

Multiceps multiceps.

Equus zebra:

Echinococcus granulosus.

Tapikidae.

Tapirus americanus:

Echinococcus granulosus.

Tapirus indicus:

Echinococcus granulosus.

Primates.

Hominidae.

Homo sapiens:

Dipylidium caninum.

Echinococcus granulosus.

Multiceps multiceps.

liASIOPYGIDAE.

Simia cynomolgus. See Pithe-

cus species.

Simla sylvanus:

Echinococcus granulosus.

Taenia hydatigena.
" Simia faunas:"

Taenia hydatigena.

Simia, inuus. See Simia
sylvanus.

Simia silcnus. See Pithecus

silenus.

Papio mailnun:

Taenia hydatigena.

Pithecus species:

Echinococcus granulosus.

Taenia hydatigena.

Pithecus silenus:

Echinococcus granulosus.

Macacus cynomolgus. See

Pithecus species.

Macacus inuus. See Simia

sylvanus.
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MAMMALS—Continued.

Primates—Continued.

Lasiopygidae—Continued.

Presbytis entellus:

Taenia hydatigena.

Semnopithecus entellus.

Presbytis entellus.

Semnopithecus cynosurus.

Lasiopyga cynosura.

Lasiopyga cynosura:

Taenia hydatigena.

Lasiopyga mona:
Taenia hydatigena.

See

See

Primates—Continued

.

Lasiopygidae—Continued

.

Lasiopyga sahaeus:

Taenia hydatigena.

Cercopithecus mona.
Lasiopyga mona.

CercopitJi,ecus sahaeus.

Lasiopyga sabaeus.

Inuus ecaudatus. See Simia
sylvanus.

See

See

REPTILES.

.Sekpentes.

colubridae.

Zamenis viridiflavus

:

Dipylidium trinchesei.

INSECTS.

SiPHONAPTEBA.

PULICIDAE.

Pulex irritans:

Dipylidium caninum.

Ctenocephalus canis:

Dipylidium caninum.

Mallophaga.
Trichodectidae.

Trichodectes canis:

Dipylidium caninum.
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vol. 5 (3), July, p. 328.
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1912. A second case of Multiceps multiceps in the coyote. [Secretary's

abstract of paper read before 9. Meet. Helminthol. Soc, Wash., Feb. 16.]
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decima, reforraata. vol. 1, 1 p. 1., 823 pp. Octavo. Holmiae. [Pub-

lished Jan.]

1767a. Systema naturae per regna tria naturae, secundum classes, ordines,
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ihren Wohnthieren, unter Angabe der Organe, in denen sie gefunden sind,
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