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EXPLANATION OF LETTERING

c., cirrus.

¢.m., circular muscle fibres.
¢.p., cirrus pouch.

cu., cuticle.

d.e.v., dorsal excretory vessel,

d.v.m., dorso-venfral muscle fibres.

e., eggs.,
e.b., excretory bladder.

e.c., egg capsules.

e.v., excretory vessels.

e.v.s., external vesicula seminalis.
f.c., fertilization canal.

f.p., fibrous pad.

i.a., genital atrium.

g.p., genital pore.

g.s., genital sucker.

ip.g., interproglottidal gland.
%.v.5., internal vesicula seminalis.
L., lappets.

l.m., longitudinal muscles.

m.p., medullary parenchyma.

7., nerve,

0., ovary.

o.m., oblique musocle fibres.

ovd., oviduct.

p., parenchyma.

P.g., prostatic glands,

pu.o., paruterine organ.

r.m., retractor muscle.

7.8., receptaculum seminis.

8., spines.

s.c.m., subcuticular muscles.
3g., shell gland.

sph., sphincter.

t., testes.

t.m., transverse muscle fibres.
., uterus.

w.d., uterine duct.

u.p., uterine pore.

u.r., uterine reticulum.

u.8., uterine sac.

v., vagina.

v.d., vas deferens.

v.e., vasa efferentia.

v.e.v., ventral excrefory vessel.
v.g., vitelline gland.
v.s., vesicula seminalis.
vt.d., vitelline duct.
vu., valva,

v.u.a., vagino-uterine aperture.
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Superfamily VI. TANIOIDEA Zwicke, 1841.
Synonym :—Order Cyclophyllidea Braun, 1900.

Strobila sometimes composed of a few (three or four), but
usually of numerous proglottides (segments). The head bears
four muscular cup-shaped suckers (acetabula), which may be
armed with spinules. A rostellum, which may or may not carry
hooks, is present in some species; or the head may be lost
and a pseudoscolex developed (Fimbriaria). External seg-
mentation distinct, except in a few species (Awvitellina, Nemato-
teenia), and corresponding with the internal segmentation.
The genital pores are lateral except in the Mesocestoidide.
Each segment may contain one or more sets of genital organs.
The testes vary in number from one to several hundreds.
Ovary single, usually bilobed ; vitelline gland single, compact,
situated behind the ovary except in the Tetrabothriide.
A vagina is absent in the Acoleide, and in the Amabiliidee
it is replaced by an accessory canal. The uterus may consist
of a simple sac or it may be replaced by egg-capsules, or by one
or more paruterine organs; uterine pores are absent except
in some species of the Tetrabothriide, the eggs being
liberated as a result of degeneration of the muscular tissue
and parenchyma. Gravid segments are passed in the faces.
Larval stage, where known, usually a hollow sphere with one
or more invaginations, each of which bears a scolex, or with
a bladder containing daughter-bladders, both of which contain
numerous scoleces. In some larval forms the bladder is
almost absent. Adults in mammals, birds, reptiles, and
amphibians.

Key to Families.

1. Sexes separate, <. e., strobila either male (p. 202.
or female,. .. ces . .. .. Dicecocestida, nov.,
Sexes united, 7.e., strobila contains both
male and female organs

2.
2. Genital pores on ventral (flat) surfuce of

segment C o Mesocestoididae, p. 189.
Genital pores marginal .. 3.
3. Vitelline gland anterior to ovary, suckers
usually with anterior lappets . . Tetrabothriide, p. 201.
Vitelline gland posterior to ovary, suckers
without anterior lappets .. ... 4.

4. Uterus composed of median stem with
lateral branches; eggs with a thick,

radially striated embryophore ... Teeniidee, p. 2.
Uterus sac-like, reticulate, or unstable;
eggs with thin embryophores . d.

VOL. II, B
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TENIIDAE.

Head armed with numerous minute
hammer-shaped hooks . . .

Head not armed with hammer-shaped
hooks .... . .

Strobila cylindrical, external segmen-
tatiou incomplete . .
Strobila flat, outer segmentation complete
with few exceptions ce e
Sezments with never more than four
testes, genital pores single, unilateral.
Segments with numerous testes, never

less than four. .
Vagina absent, replaced by an accessory
duct ; rostellum armed .
Vagina present (except in Aporina
Vaginal pore absent.

Davaineidz, p. 69.
6.
Nematoteniida, p. 193.
7.
[p. 116.
Hymenolepidida,
8.
Amabiliidee, p. 194.
9

Acoleidz, p. 198.

Vaginal pore present 10. [p. 25.
10. Head unarmed .« .+« .. .. Anoplocephalide,
Head armed (except in Metroliasthes
and Rhabdometra). 11.

11.

Cirrus very large, armed with prominent
large spines; worms large and muscular

Diploposthidae, p. 197.

Cirrus small; when armed, the spines
are inconspicuious ; worms usually small

and fragile Dilepididee, p. 153.

Family I. TANIIDA Ludwig, 1386.

Rostellum rarely rudimentary, usually well developed and
armed with a double circle of hooks, the hooks in the anterior
circle being larger than, and alternating with, those in the
posterior circle, rarely with a single circle, or unarmed.
Suckers unarmed. Gravid proglottides longer than broad.
A single set of reproductive organs in each segment. Genital
pores irregularly alternate. Testes numerous. Ovary bilobed,
posterior to testes (except in Cladotenia and Catenotenia).
Uterus with a median stem and lateral branches ; eggs with a
thick, radially striated embryophore (except in Cladoienia
and Catenotenia. Adults in birds and mammals.

Type-genus :—7T'enia Linnzeus, 1758.

Although the genus T'@nia does not contain a large number
of species, it has been subdivided into at least five genera ;
species with an unarmed head, like 7'. saginats, have been
placed in a genus called T'eniarkynchus Weinland, 1858, whilst
T. tenieformis has been referred to two distinet genera, viz.
Hydatigera Lam., 1816, and Reditenia Sambon, 1924, on
account of the fact that its larval form (Cysticercus fasciolaris
Rudolphi, 1808) is strobilate.

Hall (1919) divides the genus T'@nia into three genera, viz. :—

(1) Tenia Linnseus, 1758. The rostellum is armed with a
double crown of hooks except in (a) 7'. saginata, where the head
is unarmed, and (b) 7'. monostephanos, where the head bears
a single crown of hooks. Strobila usually large. Larva a
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cysticercus (one bladder containing one head). Found in
mammals. Type-species :—P@nia solium Linnaeus, 1758.

(2) Multiceps Goeze, 1782. Large worms; rostellum armed
with a double crown of hooks. Larval stage a coenurus (one
bladder with many heads). Type-species :—Multiceps multi-
ceps (Leske, 1780).

(3) Echinococcus Rudolphi, 1801. Strobila small and com-
posed of not more than four or five segments, of which only the
posterior (terminal) one is gravid : head with a doublec crown
of hooks; larval stage an echinococcus. This is a bladder-
worm with a thick laminated wall, usually with daughter cysts
arising intermally or externally. Brood capsules develop in
both the parent.and the daughter cysts, and contain large
numbers of minute scoleces invisible to the naked eye. Adult
worms in carnivorous mammals. Latval stage in herbivorous
and omnivorous mammals and birds. Type-species :—Echino-
coccus granulosus (Batsch, 1786).

The writer is of opinion that Hall’s classification, based as
it is on larval characters, is untenable. When a diagnosis is
attempted of, for example, a worm passed by a dog, no inform-
ation is available as to whether the larval form is a cysticercus
oraccenurus. The identification of the worm should be possible
on the morphological characters of the adult. Several species
can be easily so identified: 7'. echinococcus is distinguished
by its minute size ; 7. saginata by its unarmed head ; 7'. mono-
stephanos by a single crown of hooks ; 7. fenieformis by the
large size of the hooks, etc. But the greatest difficulty exists
in making a diagnosis of most species of T'enia, especially those
found in dogs. This is due to the fact that characters ascribed
to the various species are very variable.

Until recently, only two species of the genus T'@nia were
known which during their development gave rise to a ceenurus,
viz., T'. multiceps Leske, 1780, the larval form of which occurs
in the brain of sheep, and 7. serialis (Gervais, 1847), the larval
form of which occurs in the subcutaneous tissues etc. of the
rabbit. Certain Italian and German helminthologists were of
-opinion that these two worms were identical, and that the
eggs, when swallowed by rabbits, could only develop in con-
nective tissues, and when swallowed by sheep in the nervous
tissues. Baillet (1863), however, proved experimentally that
‘when dogs were fed with the coenurus from the subcutaneous
tissues of a rabbit, and the adult worm obtained, the egg from
the adult worm would not infect sheep ; and, similarly, that
‘the eggs from the adult worms derived from a brain ccenurus
would not infect rabbits.

Gaiger (1907) recorded a coenurus from the connective
tissues of the goat in India. As the cyst occurred in the con-
nective tissues, and not in the brain, and further, as rabbits do

not occur in India, Gaiger concluded that the larva he had found
B2



4 TENIIDE.
Principal Characters of
Size of Size of Length
Nu:)x}ber large small of
hooks, hooks, worm
hooks. . " mm.’

T. multiceps (Leske, 1790) ............ 22-32 150-170 90-130 400-1000

T. hydatigena Pallas, 1766............ 22-44 170-220 110-160 750-5000

T. ovis (Cobbold, 1869) ............... 24-36 156-188 96-128 450-1000

T. soltwm Linngeus, 1767 ............ 25-50 160-180 110-140 2000-8000

T. serialis (Gervais, 1847) ............ 26-32 135-175 78-120 200-720

T. krabbei Moniez, 1879 ............... 26-34 148-170 85-120 260

T. tenizformis (Batsch, 1786) ..... . 26-52 380420 250-270 150-160

T. gaigeri (Hall, 1916) ............... 28-32 160-180 115-150 250-1800

T. balaniceps Hall, 1910............... 28-32 145 93-98 240

T. antarctica Fuhrmann, 1922 ....... 28-34 144-156 92-102 250

T. brauni Setti, 1897 ..........c....... 30-32 130-140 85-90 100-180

T. regis Baer, 1923 ..............ccceuues 32 290 190 160

T. crassiceps Rudolphi, 1810 ......... 32-34 186 135 120-220

T. hyena Baer, 1926 .................. 32-38 223 127 300

T. retracta Linstow, 1904 ............ 34 308 211 550

T. pisiformas (Bloch, 1780)............ 34-48 225-294 132-177 600-2000

=? T. polycalcaria Linstow, 1903 ... 38 238 158 108

T. infantis Bacigalupo, 1922 ......... 35-40 410 260 300

T. laticollis Rudolphi, 1819 ......... 38-60 380-420 150-183 50-95

T. omissa Lihe, 1910 .................. 40 270-290 90 500-600

T. macrocystis Diesing, 1850 ......... 60-74 320-365 180-200 120

T. parva Baer, 1926 .................. 44 361 228 55

T. polyacantha Leuckart, 1856 ...... 62 58 34 120

T. erythrza Setti, 1897 ............... 20 85 95 140-170

T. philippina Garrison, 1907......... — — — 800-1000

T. saginata (Goeze, 1782) ............ — — — 4000-10,000

T. confusa Ward, 1895 ............... — — — 5000-8000

T. bremneri Stephens, 1908 ........ . — — —_ ?
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TANIIDZAE.
various Species of Tenia.
Uterine Eges, Host, Distribution.
branches. B
‘9-26 29-37 Canis fam., C.nebrascensis, Cosmopolitan,
Vulpes lagopus.
5-10 38-39 : 34-35 Canis fam; Thous lupus, Cosmopolitan.
T. mesomelas.
20-25 30-34 : 24-28 Canis fam. Europe, Africa, Australia, U.S.
7-10 31-36 Homo sapiens. Cosmopolitan (sporadic).
20-25 31-34 : 29-30 Canis fam. Europe, Asia, Australia, U.S.
10 P Canzis fam. Iceland, Alaska.
17-18 31-37 Felis catus, F. maniculata, Europe, Asia, U.S., S. America.
F. melivora, Catopuma
eyra, Uncia concolor, On-
coides mitts, 0. werds,
0. tigrina, Cervaria
uenta, Arctogale ermi-
neus, Mustela foina,
M. martes, Putorius
putorius.
12-15 25-30 Canis fam. India, Ceylon.
16-17 29-37 : 27-33 Canis fam., Cervaria rufa. U.S.
13-15 20 Canis fam. Antarctic.
10-12 35-38 Canis fam. Erythrea, Italy.
7-10 40 Uncia leo. Sudan.
8 25:19 Vulpes alopez. Europe.
12-14 34 : 27 Hyzna brunea. S. Africa.
Jmmature. — Vulpes ferrilatus. Tibet (?).
8-14 37 :32 Canis fam., C. nebrascensts, Cosmopolitan.
Thous latrans, Felis
catus, Uncia tigris, Leo-
pardus pardus, Urocyon
cinereo-argenteus.
— — Felis pardus. Ceylon.
? 35-40 Homo sapiens. S. America.
Immature. — Lynz lynz. ?
4-5 40 Uncia concolor, Oncoides S. America.
tigrina.
8-15 3448 : 25-27 Cervaria rufa, C. fasciata, S. America, U.S.
Catopuma jaguarandi,
Oncoides tigrina, O.
weidi, Felis macrura,
F. sp., Galictis sp.
9-14 27 : 23 Genetta ludia. S. Africa.

8 28 : 22 Vulpes alopez. Europe.

6-14 27 : 28 Thous mesomelas. Abyssinia.

? 3541 : 26-35 Homo sapiens. Philippines.
15-30 30-40 : 20-30 Homo sapiens. Cosmopolitan.
14-18 39:30 Homo sapiens. Texas.

22-24 39:30 Homo sapiens. Nigeria.
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must be that of 7. serialis. Dey (1909) recorded the same
larval parasite not only from connective and subcutaneous
tissues etc., but also from the brain of the goat, in India.
Southwell (1912) independently recorded Ceenurus serialis
from the goat in Ceylon. The occurrence of the same ceenurus
in both the brain and connective tissues etc. of the goat is a
very striking fact, because in the rabbit it is extremely rare
for a ceenurus to be found in the brain, whilst in the sheep it
is rarely found outside the nervous tissue.

Hall (1916) erected a new species of 7T'enia, which he called
Multiceps gaigeri, for this worm. The adultis found in the dog.
So far as the writer is aware, no morphological differences exist
between the ceenuri of 7. multiceps found in the brain of sheep,
T. serialis from the connective tissues of the rabbit, and
T. gaigeri found in both the brain and connective tissues of
the Indian goat.

The three adult worms which are said to develop from the
above coenuri are so similar that the writer has found it practi-
cally impossible to distinguish one from the other, even in cases
in which the adult worm has been obtained as a result of feeding
experiments, and in which it was definitely known that the
ccenurus had been obtained from the brain of a sheep in the one
case or the connective tissues of a rabbit in the other.

It will be clear that these three species are very closely related,
and it is even possible that they are morphologically identical.
Developmentally, 7'. multiceps and 7. serialis appear to be
quite distinct, because in the first case the larvee are nearly
always found in the brain, whilst in the other they are usually
found in connective tissues ; but the occurrence of a coenurus
in both these positions in the Indian goat justifies the
supposition of their possible identity. In this connection it
may be noted that the Ascaris found in the pig is morpholo-
gically identical with the Ascaris found in man. Nevertheless,
it appears to be impossible to infect man with the larveae
obtained from the pig Ascaris or to infect the pig with the
larvee obtained from man.

In view of the fact that worms and their larve generally show
a predilection for particular sites in the different hosts which
they inhabit, it could not be regarded as astonishing if it
proved to be a fact that the egg of 7'. multiceps found conditions
suitable for its development only in the brain of sheep, or, in
the case of rabbits, in the connective tissue, whilst in the goat
t!;e conditions were equally suitable in both the above-named
sites.

The writer here accepts the genus T@nia in its widest
application. The species of this genus are so closely related
that it is impossible to give a satisfactory differential key, as
will be seen from the table on pp. 4 and 5 (after Baer), which
gives the principal characters of all known species.
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Genus TAENIA Linnszus, 1858.

With the characters of the family.
Type-species :—T'@nia solium Linnseus, 1758.

(1) Tenia solium Linnaus, 1758. (Fig. 222.)
Synonyms numerous, amongst which are the following :—

Tenia cucurbiting Pallas, 1781.

T. pellucida Goeze, 1782.

T. vulgarts Werner, 1782,

7. dentata Gmelin, 1790.

Cysticercus pyrifdrms (Treutler, 1793).
Halysis solvun Zeder, 1800.

T. humana armata Brera, 1802.

C. canis Rudolpli, 1819.

1. armata Pruneyre, 1823.

T. acanthotrias Weinland, 1858.

T. (Cystotenia) soltum R. Leuckart, 1862.
C. suis Cobbold, 1869.

Adult worms in man. Ceylon ; India. (Cosmopolitan.)

Larval form (Cysticercus cellulose)in pigs and man. Ceylon;
India. (Cosmopolitan.)

As the anatomy of the various species of T'@nia is very
similar, it is proposed to describe the type-species in some detail,
and to restrict the descriptions of others to those characters
in which they differ amongst themselves.

The worms attain a length of from 2 to 3 m., but may be even
longer ; they are composed of from 800 to 900 segments. The
gravid ones attain a length of from 1 to 12 cm. by 5 to
6 mm. in breadth. The genital pores are irregularly alternate,
and are situated near the middle of the lateral margin of the
proglottid. The neck varies in length from 5 to 10 mm.

Head. The head is globular and has a diameter of from 600 w
to 1 mm. The rostellum bears a double crown of hooks varying
in number from 22 to 32 (usually 26 or 28) ; the large ones have
a length of from 160 to 180 u and alternate irregularly with the
small ones, which measure from 110 tc 140 u.

Muscular System. This is well developed, and consists of
circular muscles which divide the parenchyma into a cortical
and a medullary part. Immediately external to the circular
muscles there are a number of longitudinal bundles, the
larger of which are situated nearest to the circular fibres; a
second small layer of longitudinal fibres lies just beneath the
cuticle. In addition, dorso-ventral muscle fibres are abundant.

Excretory System. This consists of two main vessels running
along each lateral margin ; the ventral vessel is larger than the
dorsal and is usually situated laterally to it.

Nervous System. A single nerve runs longitudinally through-
out the length of the worm along each margin laterally to the
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excretory vessels ; in addition, two minute nerves, one on each
side, situated dorsally and ventrally to the main nerve, can
usually be seen.

Male Qenitalia. The testes are very numerous and occupy
almost the whole of the medullary parenchyma between the
excretory vessels. The cirrus sac is comparatively small and
reaches the ventral excretory vessel. The cirrus is unarmed ;
the vas deferens is tightly coiled and runs from the cirrus sac
almost in a straight line to near the middle of the segment.

Female Genitalia. The ovary is bilobed and situated pos-
teriorly, the aporal lobe being slightly larger than the poral.
The vagina runs posteriorly to the vas deferens; near the

Fig. 222.-—Tenta solium. A, head, X 30;
B, gravid segment, X 6. (Original.)

middle of the segment it curves and passes behind the
ovarian isthmus. The vitelline gland is a short and broad
gland situated behind the ovary, and it sometimes presents a
bilobed appearance ; its duct opens with that of the shell
gland into the fertilization canal. The shell gland is a small
globular organ situated between the ovarian isthmus and the
vitelline gland. The fully developed uterus consists of a
median stem with from 7 to 10 lateral compound branches on
each side.

This worm is of very great importance from both a medical
and a veterinary point of view. Man becomes infected with
the adult worm through eating infected pig’s flesh improperly
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cooked. In addition, if a man swallows the egg as a result of
the pollution of water or vegetables it develops into the larval
form (Cysticercus cellulosa). A person harbouring the adult
worm may also automatically infect himself with the larval
form as a result of unclean habits ; and further, it is stated that
in some individuals the presence of the adult worm gives rise
to such acute gastric disturbances that gravid segments are
regurgitated into the stomach, which is equivalent to thousands
of eggs being swallowed. There is no part of the human body
from which the larval form has not been recorded. Itspresence
in the human eye or brain in particular is of very serious im-
portance. Normally, however, the larval form is found in the
flesh of the pig, which becomes infected through swallowing
eggs which have been passed in human faces.

C. cellulos# attains the size of a pea ; it consists of a colour-
less bladder containing a milky-white spot about the size of a
pin’s head, this being the head of the future worm. When
swallowed by man, the bladder is digested, the head is set free,
and attaches itself to the wall of the intestine and buds off a
chain of segments.

(2) T®nia saginata Goeze, 1782. (Fig. 223.)
Synonyms numerous, amongst which are the following: —

T@niu solium Linnaeus, 1758 (pro parte).

T. cucurbitina Pallas, 1781 (pro parte).

T'. tnermis Brera, 1802 ; Moquin-Tandon, 1860.
T lata Pruner, 1847.

Bothriocephalus tropicus Schmidtmiiller, 1847.
T mediocanellata Kuchenmeister, 1855,

T (Cystoteeniay mediocanellata Leuckart, 1863.

Adult worms in man only ; Ceylon ; India. (Cosmopolitan.)

Larval form (Cysticercus bovis) in cattle only ; Ceylon ;
India. (Cosmopolitan.)

This worm is also of considerable medical and veterinary
importance, because it is one of the common parasites of man.
The larval form occurs in the flesh of cattle.

The worm may attain a length of several metres and a
maximum breadth of 6 or 7 mm.; it is composed of about 1000
segments ; the gravid ones measure from 1 to 2 cm. inlength by
about 7 mm. in breadth. The genital pores are irregularly
alternate and situated near the middle of the lateral margin
of the segment.

The species is distinguished by the fact that the head
does not bear hooks ; it has a diameter of about 1'‘5 mm. ; the
neck is rather long. It resembles 7T'. solium very closely,
but differs from it in the following points :—

(1) It is larger and more fleshy.
(2) The head is unarmed.
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(3) The uterus comnsists of a central stem with from about
18 to 33 compound lateral branches on each side.

(4) The larval form (C. bovis) occurs only in the flesh of
cattle, so that the eggs of this species are not infective to man.

In making a diagnosis of a human infection with a species of
T@nia, the following points should be noted :—

(1) The eggs of 7. solium and T. saginata cannot be dis-
tinguished from each other, so that when eggs are found in the
feeces one cannot say to which species they belong.

Fig. 223.—Tenia saginata. A, mature segment, X 7; B, gravid
segment, X 8; C, Tznia egg, X 1000. (Original.)

(2) The head of 7. solium and its larva is armed with hooks,
whjlgt that of T'. saginata and its larva is unarmed. A dia-
gnosis can therefore be made easily if the head is available, but
it is a.lwa,yg difficult to obtain the head, and, from a medical
point of view, when the head is obtained the necessity for
making a diagnosis has usually passed.

(3) The worms can be identified by the form of the uterus in
the gravid segments which are normally passed in human fzces.
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In T. solium the uterus bears from 8 to 10 branches on each
side, whilst in 7. saginata the number is from about 18 to 33 on,
each side ; in each case the branches are counted as they arise
from the main stem. They can be counted easily with a
hand-lens if the segments are washed in ordinary fresh water,
pressed between two slides, and held up to the light, when
the uterine branches show up a milky white.

(3) Tenia hydatigena Pallas, 1766.

Synonyms :— Lumbricus kydropicus Tyson, 1691.
Hydra hydatula Linnaus, 1767,
Vermis vestculuris eremita Bloch, 1780.
Hydatigena orbicularis Goeze, 1782.
Tenia marginata Batsch, 1786.
Cysticercus tenuiccollvs Rudolphi, 1810.

From dogs ; Lahore. Gaiger; Sondhi.

Larval forms (Cysticercus tenuicollis) in (1) cattle, sheep, and
camels. (2) goats ; Rangoon. Meggitt. (3) the four-horned
antelope (Tetracercus quadricornis) ; Zoological Gardens, Cal-
cutta. Southwell. (4) ? Cervus axis; apparently Ceylon.
Shipley. ‘

The worm attains a length of from 75 cm. to 5 m., the average
size being 2 m., and consists of from 650 to 700 very fleshy
Segments. Gravid ones measure from 10 to 15 mm. in
length and 4 or 5 mm. in breadth. The posterior margin of
each segment overlaps the anterior margin of the succeeding
one. In the gravid part of the strobila there is a tendency for
& median longitudinal furrow to appear on the dorsal and
ventral surfaces. It terminates posteriorly in a notch. The
genital pores are irregularly alternate, quite inconspicuous, and
situated near the middle of the lateral margin of the segment.

Head. The head has a diameter of about 1 mm.; the ros-
tellum is armed with from 26 to 44 hooks, the large ones having
a length of from 170 to 220 mm., and the small of from 110
to 160 mm.

Male Genitalia. There are from 600 to 700 rather small testes
distributed, evenly over the dorsal surface of the segment, but
not encroaching on the ovarian and vitelline areas. The vas
deferens is loosely coiled and does not bear a seminal vesicle ;
it runs almost in a straight line from the cirrus sac to the
middle of the segment and is often pigmented. The cirrus sac
is cylindrical and measures about 450 by 130 w.

Female Genitalia. The ovary is bilobed, each part being
almost circular ; the aporal wing is distinctly larger than the
poral. The vitelline gland is large and lies transversely behind
the ovary. Between the vitelline gland and the ovary the
conspicuous shell gland can be seen. From the pore the vagina
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immediately dilates, and usually has a reflexed loop in the
vicinity of the longitudinal excretory vessel ; it runs to i}he
middle of the segment and curves round to the mid-ovarlan
field ; it is often pigmented black. The uterus consists of a
central stem with from 5 to 10 stout, lateral, multiple branches
on each side.

The young larva (Cysticercus tenuicollis) occurs emb.edded
in the liver or free ; older forms occur attached to the viscera,
and especially to the mesenteries and in the abdominal cavity
of oxen, pigs, sheep, etc.

(4) Tznia echinococcus (Zeder, 1803) Siebold, 1853. (Fig. 224.)

Synonyms numerous, amongst which are the following :—

Echinococéus granulosus (Batsch, 1786).

E. veterinorum Rudolphi, 1810.

E. polymorphus Diesing, 1850.

Echinococeifer echinococcus (Siebold, 1863) Wienland, 1861.
Tenia echinococca Koeberle, 1861.

T. (Lckinococcifer) echinococcus Leuckart, 1863,

T. (Arkynchotenia) echinococcus Diesing, 1864.

T. (Lchinococcus) echinococcus Railliet, 1885,

From dugs; Lahore. Gaiger; Sondhi. Berhampur, Bengal.
Southwell.

Larval forms (1) in the lungs of cattle ; Colombo. South-
well: (2) Horses, cattle, sheep, and camels ; India. Gaiger,
(3) Elephants ; India. Evans; Leece.

The worm measures about 4 mm. in length and its maximum
breadth is 500 u. It is composed of from 3 to 5 segments, the
last segment being somewhat longer than the rest of the worm.
The first segment contains no genital organs, the second
segment is mature, and the third is gravid.

The head bears from 28 to 50 hooks in a double crown, the
largest hooks measuring 22 to 30 w and the small ones from
18 to 22 u. According to Leuckart, the large hooks measure
40 to 54 u and the small ones 30 to 38 u. In the mature seg-
ment there are from 40 to 60 testes ; the ovary is horse-shoe-
shaped with the concavity posterior; in this concavity the
vitelline gland lies. The uterus differs from that of other
species of Tenia.in consisting of a tube which is more or less
coiled. The larval form is a hydatid cyst found in most herbi-
vorous animals, but principally in cattle. It has been
recorded from practically every organ in the body, but shows a
predilection for the liver. It also occurs frequently in man.

This worm is of great medical and veterinary importance,
not because the presence of the adult worm in the dog gives
rise to marked symptoms in that animal, but because the egg,

when swallowed by either man or herbivorous animals, gives
rise to hydatid disease.
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Attention has been called to the fact that the worm is
extremely small, measuring only 3 or 4 mm. in length It lies
buried in the mucous membrane of the dog’s small intestine

Fig. 224.—T=nia echinococcus. Entire worm, x 32,
(Original.)

and post mortem can only be seen with difficulty, even when
looked for by an experienced investigator.

The diagnosis of this worm in the intestine of the dog is a
matter of great difficulty. In addition, it should be remarked
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that several species of T'@nia occur in the dog, the eggs of
which cannot be distinguished one from the other. The
diagnosis of T' echinococcus in the dog depends on finding the
last (gravid) segment in the feeces : to do this it is desirable
that the dog’s feeces should be mixed with fresh water and
emulsified until of the consistency of porridge. Small quan-
tities (about 1 c.c.) are then placed in a black developing dish
and mixed with more water ; when present, the last segment of
the worm can be seen as a minute body which shows white
against the black background. In the opinion of the writer,
all dogs suffering from 7' echinococcus should be destroyed and
.cremated at once, as they constitute a serious danger to man
and domestic animals.

The larval form in cattle is a bladder, often the size of a
cricket-ball. Multiple infections, especially in the liver of
cattle, are common,.and when the infection is extensive the cyst
tends to be both smaller and sterile. The cyst is a colourless
body full of fluid ; when the fluid is drained off into a dish, a
sediment (often referred to as ‘‘ sand ) settles to the bottom.
This ““ sand >’ consists of an enormous number of heads, each of
which, when swallowed by the dog, may become an adult worm
in that animal. Sterile cysts are so called because they con-
tain no ““ sand.” Cattle and other herbivorous animals become
infected with the hydatid cyst through swallowing eggs which
have been deposited on pasture-land in the faces of infected
dogs and foxes.

Man becomes infected with the hydatid cyst in a variety of
ways, e. g., pollution of water or green vegetables, or fondling
infected animals, as a result of which eggs accidentally gain
access to the mouth.

(5) Tania pisiformis (Bloch, 1780) Gmelin, 1790.

Synonyms :— Vermis vestcularis pisiformis Bloch, 1780.
Hydatigena pisiformis (Bloch, 1780) Goeze, 1782.
Hydatigena wutriculenta Goeze, 1782.

Hydatigena cordata Batsch, 1786.

Hydatigena utricularis Batsch, 1786.

Vesicaria pisiformis (Bloch, 1789) Schrank, 1788.
Tai;';z;;zs serrata canis domestici and vulpis Rudolphi,
Cysticercus pisiformis (Bloch, 1750) Zeder, 1808.
Tenia serrata Goeze, 1782,

Tenia novella Neumann, 1896.

P Tenia polycalcaria v. Linstow, 1908.

From (1) Dogs; Lahore, Punjab. Southwell; Gaiger.
(2) Canis aureus ; Museum Compound, Calcutta. Southwell.
(3) Felis tgris ; Burduar, Nepal Terai; Sevoke and Sukna,
Darjeeling District. Southwell. (4) Felis leo ; Zoological Gar-
dens, Calcutta. Southwell. (5) Felis pardus; Wirawila
Antissa, South Ceylon. v. Linstow. ’
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Larval form (Cysticercus pisiformis) apparently not re-
corded from India.

The worm attains a length of from 60 cm. to 2 m., the average
length being from 90 to 100 cm. It is composed of about 400
segments. The maximum breadth is about 5 mm. The
terminal gravid segments attain a length of 1 cm. and a breadth
of 4 mm. The posterior lateral angles of all the segments are
prominent, giving the strobila a serrate appearance. The
genital pores are irregularly alternate, not prominent, and
located near the middle of the lateral margin of the segment
except in gravid ones, where they frequently lie well behind
the middle of the lateral margin.

Head. The head has a diameter of 1°3 mm.; the rostellum is
very powerful, sometimes 640 p in diameter, and armed with
a double crown of from 34 to 48 strong hooks. The large hooks
measure from 225 to 294 u, there being a strongly curved blade
and a long handle. The small hooks measure from 132 to 177 u
in length ; they have a strongly curved blade, a bifid guard, and
a blunt distal extremity.

Male Genitalia. There are from 400 to 500 testes in each
segment, and they occupy all the field between the two
excretory vessels except the space occupied by other genital
organs. They extend between the two lobes of the ovary and
posterior to the vitelline gland. The vasa efferentia open
into a distinct seminal vesicle from which the vas deferens
arises ; this is much coiled, and reaches from the middle of
the segment to the cirrus sac. The cirrus sac extends to
the ventral excretory vessel and is surrounded by glandular
cells.

Female Genitalia. The ovary is bilobed, each lobe being reni-
form. The vitelline gland is a large, transversely placed organ
situated behind the ovary. The shell gland is prominent,
‘and is situated between the ovary and the vitelline gland.
The vagina extends from the genital pore to the ovary in the
form of a curve, its internal extremity being dilated into a
rather prominent receptaculum seminis in the interovarian
field. The uterus consists of a central stem with from 8 to 14
lateral compound branches on each side.

Under the name Te@nia polycalcaria Linstow in 1903 de-
scribed a worm from the intestine of Felis pardus obtained from
‘Wirawila, Antissa, South Ceylon. It had a length of about
108 mm. and a maximum breadth of about 6:71 mm. All the
specimens were immature, the reproductive organs being
entirely undeveloped. The genital pores were irregularly
alternate. The rostellum was armed with 38 hooks disposed
in two rows. The large hooks measured about 238 y in length
and the small ones 158 u. There can be little doubt that this
species is identical with 7. pisiformsis.
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The larva is a bladder worm (Cysticercus pisiformis) found
in the liver, mesenteries, and, free or attached, in the abdominal

cavity of rabbits and other rodents.

Tania sp. Southwell, 1922,
From Felis tigris; Zoological Gardens, Calcutta. Southwell,

22. ii. 16.
It is almost certain that this worm is Tenia pisiformis

(Bloch, 1780) Gmelin, 1790.

(6) Tznia multiceps Leske, 1780. (Fig. 225.)
Synonyms :— Vermis vesicularis soctalis Bloch, 1780.

T'@enia vesicularts cerebrina Goeze, 1780.
Hydatigena cerebralis Batsch, 1786,
Vesicaria socialis (Bloch, 1780) Schranlk, 1782.
Tenia cerebralis (Batsch, 1786) Gmelin, 1790.
Polycephalus ovinus Zeder, 1803,
Canurus cerebralis (Batsch, 1786) Rudolphi, 1808.
Polycephalus ccenwurus Tschudi, 1837,

Te@nia multiplex Leuckart, 1852,
Tenia coenurus (Tschudi, 1837) Kuchenmeister, 1853.

Multiceps multiceps (Leske, 1780) Hall, 1910.
Multiplex multiplex (Leuckart, 1852) Liautard in

Hall, 1911.

From (1) Dogs; Lahore. Gaiger. (2) The jackal (Canis
aureus); Zoological Gardens, Calcutta. Southwell. Larval form
(Ceenurus cerebralis) in sheep and camels ; Lahore. Gaiger.
? (3) Sus cristatus, Rangoon, Burma. Meggitt, who obtained
“ numerous cysticercoids from all parts of the body. The
majority of goats are infected.” It appears almost certain
that the forms recorded from the pig were specimens of Cysti-
cercus cellulosae, whilst those from goats were specimens of
Cysticercus tenuicollis or Coenurus gaigeri Hall, 1916.

The worm attains a length of from 40 to 100 cm., and consists
of from 200 to 250 thin, semitranslucent segments which have
a maximum breadth of 5 mm. The last gravid segment
measures from 6 to 11 mm. in length and about 4 mm. in
breadth. The genital pores are irregularly alternate and are
situated slightly behind the middle of the lateral margin of the
segment.

Head. The scolex has a diameter of about 800 u; the
rostellum is feebly developed and bears a double crown of
from 22 to 32 hooks ; the large ones measure from 150 to 170
in length ; the blade is only slightly curved, the handle straight
in general direction but with sinuous borders and commonly
notched dorsally. The small hooks measure from 90 to 130 u in
length ; the blade is moderately to strongly curved, the handle
long and tapering, usually curved, the convexity being dorsal,
and the distal extremity is turned dorsally.
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Male Genitalia. There are about 200 testes, confined princi-
pally to the latersl fields near the longitudinal canal and ex-
tending posteriorly to the vitelline glands. The vas deferens
is olosely coiled, running in the median direction from the cirrus
sac to the central stem of the uterus. The cirrus sac extends
from the genital sinus to the excretory vessels ; it is sometimes
ourved, and measures from 315 to 350 w in length by from 110
to 145 u in breadth.
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Fig. 225.—T=enia multiceps. Gravid segment, X 10.
(Original.)

Female Genitalia. The ovary is bilobed, the two halves being
rather widely separated, fan-shaped and equal in size. The
vitelline gland' is small, somewhat triangular, and at some
distance posterior to the ovary. The shell gland lies between
the vitelline gland and the interovarian field. The vagina
possesses no peculiarities. The uterus consists of a central

VOL. II. C
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stem with from 9 to 26 lateral compound branches on each
side. A striking characteristic of this species is the almost
constant interpolation of a uterine branch on each side between
the ovary and the vitelline gland.

In Canis aureus the worms had a length of 7 cm. and a
breadth of 4 mm. The head was armed with two rows of
hooks, 15 in each row ; the large ones measured 160 x and the
small 105 u. The uterus had 16 branches on each side. The
genital pores were situated in the middle of the segment.

In specimens from Felis pardus mentioned below there were
again 15 hooks in each row, the large ones measuring 155 p
-and the small ones 116 x. This is the T'@nia sp. recorded by
Southwell in the Ann. Trop. Med. & Parasitol. 1922.

The larval form is a vesicle as large as a golf ball, filled with
fluid, and containing a number of heads (about 150), each of
which is easily visible to the naked eye and has a diameter of
.about 15 mm. These heads are peculiar in that they occur
in clusters which occupy only a small part of the internal wall
.of the cyst, the rest of the cyst being clear ; they never become
detached from the wall of the cyst. The larva (Ceenurus
cerebralis) occurs in the brain of sheep and cattle, and it is
rarely found in any other situation.

It will therefore be realized that this worm is of considerable
veterinary importance, and when dogs are infected with tape-
worms a serious attempt should be made to ascertain whether
this species is present or not, because if it is the infected
dog is continuously spreading the * gid” disease amongst
sheep, goats, and other potential hosts.

Yania sp. Southwell, 1922,

From Felis pardus ; Zoological Gardens, Calcutta. Southwell.

The worms measured only 1 cm. in length and 500 7
in breadth ; they were quite immature. The large hooks
measured 135 to 145 p and the small hooks 90 to 100 .

The writer now refers this species to T'@nia multiceps Leske,
1780.

(7) Tenia tenieformis (Batsch, 1756) Wolffhiigel, 1911.

Synonyms : — Vermis vesicularis muris Hartmann, 1695,
Fasciola muris hepatice Roederer, 1762,
Tenia hydatigena Pallas, 1766,
Vermis vesicularis tenieformis Bloch, 1780.
Tenia collo brevissimo Bloch, 1782.
Tenia serrata Goeze, 1782.
Hydatigena tenieformis Batsch, 17886.
Cysticercus fasciolaris Rudolphi, 1808.
Tenia crassicollis Rudolphi, 1810,
Tﬁgz(c)zst’eem’tqformz's (Bloch, 1780) Stiles & Stevenson,
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Adult forms in (1) cats; Lahore. Gaiger, Southwell, and
Moghe. Rangoon, Burma. Meggitt. (2) Felis viverrina ;
Zoological Gardens, Calcutta. Southwell.

Larval form (Cysticercus fasciolaris) in rats ; Berhampur,
Bengal ; Civil Veterinary College, Calcutta. Southwell.

The worms measure from 50 to 60 cm. in length and have a
maximum breadth of from 5 to 6 mm. Only extremely gravid
segments are longer than broad. The genital pores are in-
conspicuous and irregularly alternate ; they are situated at
the middle of the lateral margin of the segment. The head is
stout, cylindrical, and 1-7 mm. thick. The rostellum is armed
with a double crown of from 26 to 52 hooks. The large ones
measure from 380 to 420 . in length; the blade is slightly
.curved and the guard shows a tendency to be bifid. The
smaller measure from 250 to 270 u in length ; the blade is
moderately curved and the handle is straight with a small
-distal enlargement.

Male Genitalia. The testes are numerous, closely packed,
morz or less lateral in position, leaving the central field almost
clear ; anteriorly, however, they extend across the segment.
They also reach posteriorly to the ovary, but do not pass
behind the vitelline gland. The vas deferens is closely coiled
and extends almost in a straight line from the middle of the
segment to the cirrus sac ; the latter is slender and frequently
ccurved in gravid segments. In mature segments it measures
from 430 to 475 u and in gravid segments 300 to 345 u. In
whole mounts it is difficult to see.

Femule Genitalia. The ovary is bilobed, the poral lobe being
smaller than the aporal. The vitelline gland is a some-
what irregular and conspicuous organ situated immediately
behind the ovary. The shell gland is very inconspicuous.
Frcm the pore the vagina frequently presents a curved dila-
tation in the vicinity of the excretory vessels, and at this
point is encircled by a well developed sphincter. For the rest
of its course it runs parallel with the vas deferens to a point
near the middle of the segment and then curves between
the ovarian lobes. The numerous lateral branches of the
uterus (17 or 18 on each side) are almost parallel with each
other, but later on become sacculated,especially at their distal
extremities.

The larval form, known as Cysticercus fasciolaris, occurs in
the body-cavity, liver, etc., of rats and mice. It may attain a
length of two or three inches and a. breadth of 4 mm. It
frequently bears posteriorly a number of segments which,
however, do not contain any genital organs.

c2
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(8) Tenia serialis (Gervais, 1847). (Fig. 226.)
Synonyms :— Canurus serialis Gervais, 1847.
Tenia serialis (Gervais, 1847) Beillet, 1863.
Ceenurus cuniculi (Diesing, 1863) Cobbold, 1864.
Caenurus lowzow: Lindemann, 1867. .
Multiplex serialis (Gervais, 1864) Liautard, in Hal.,.
1911.

From dogs ; Lahore ; Calcutta ; and Angul, Orissa. Southwell.
Lahore ; Gaiger, Sondhi.

Larval form (Ceenurus serialis) not yet recorded.

The larval form of this species normally occurs in the sub-
cutaneous tissues of the rabbit. There are, however, no rabbits.
in India, although hares are plentiful. Gaiger, Dey, and
Southwell separately recorded what thay believed to be larval
forms of this species from the connective tissues of the Indian
goat, and Dey further recorded it from the brain of that:

Fig. 226.—Tania serialis. Head, viewed en face, X 59.
(Original.)

animal. Hall, however, considered that the larval forms.
recorded from the goat are not 1" serialis, and he accordingly,.
in 1916, erected the species 7. gaigeri, the adult form living
in the dog and the larva in the brain and connective tissues
of the Indian goat.

The worm measures from 20 to 72 cm. in length and has a.
maximum breadth of 3'5 to 5 mm. It is very thick dorso-
ventrally. The genital pores are prominent and are situated
in various positions posterior to the middle of these segments.
Mature segments are broader than long, whilst gravid ones.
are longer than broad and may measure from 6 to 12 mm. in
length by 3 to 4 mm.in breadth. According to Hall, the one
characteristic of this worm is the fact that the posterior:
margin of each segment overlaps the anterior margin of the
next.

Head. The head is almost spherical and measures from
850 u to 15 mm. in diameter. The rostellum bears fromn
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26 to 32 hooks arranged in a double crown. The large ones
vary in length from 135 to 175 u; the blade is moderately
curved and the handle sinuous in outline. The small hooks
vary in length from 78 to 120 u, the blade being strongly to
moderately curved ; the handle is short and curved and the
guard bifid.

Male Genitalia. The testes are very numerous, and at first
do not invade the median field. Later, however, they extend
into the median field and also occur posteriorly to the ovary.
Immediately in front of the ovary there is a small field free
from testes. The vas deferens is only slightly coiled. The
cirrus sac is narrow and elongated, measuring from 200 to 300 n
in length by from 55 to 100 u in breadth.

Female Genitalia. The ovary is bilobed ; immediately
behind it is the somewhat transversely elongated vitelline
gland. The shell gland is inconspicuous and is situated
between the two lobes of the ovary. From the genital pore
the vagina sometimes presents a reflex loop, or several loops,
near the longitudinal excretory canal, and then curves gradu-
ally on its way to the ovary. The uterus consists of a central
stem with from 20 to 25 lateral branches on each side which
anastomose ; it is therefore difficult to count them.

The larval form is Coeenurus serialis which is found in the
subcutaneous tissue and lumbar muscles of rabbits and hares.
It is apparently indistinguishable from the ccenurus of
T. multiceps, which occurs in the brain of sheep.

Tenia ovis (Cobbold, 1869) Ransom, 1913.

Synonyms :— Cysticercus ovis Cobbold, 1869,
Cysticercus ovipariens Maddox, 1873.
Cysticercus cellulose Xuchenmeister, 1878.
Cysticercus tenuicollis Chatin, 1885.
Cysticercus oviparus Leuckart, 1886.

From dogs ; Lahore. Southwell.

Larval forms (Cysticercus ovis) not yet recorded from India.

The worm measures 45 to 110 cm. in length, with a maximum
breadth of 6:5 mm.; it shows a tendency to twist in the form
of a spiral. The segments have convex lateral borders, and
only gravid ones are longer than broad; the latter may
attain a length of 1'5 cm. and a breadth of from 3 to 5'5 mm.
The genital pores are very prominent and are situated in the
middle of the lateral margin of the segment. The pore may
attain a diameter of 1 mm. and an elevation of 750 .

Head. The scolex is oblong and measures from 800 u to
125 mm. in breadth. The rostellum bears a double crown
of from 24 to 36 hooks. The large ones measure from 156 to
188 1 in length; the blade is slightly curved, the handle
narrow, rather long, and often with a well marked concavity
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on its dorsal border near the guard. The small hooks measure
from 90 to 100 x in length ; the blade is sharply curved, the
handle long, narrow, and tapering, with a tendency to turn
ventrally at its distal extremity.

Male Qenitalia. There are about 300 testes, crowded together
laterally and pressing on to the lateral margins of the ovary,
but not extending posteriorly to it. In the median field they
are more loosely scattered, and anteriorly to the ovary they
leave a semicircular space. The vas deferens is thrown into
a series of somewhat irregular loops, and occasionally & loop
crosses the vagina. The cirrus sac measures from 450 to 560 u
in length and does not extend to the ventral excretory vessel.

Female Genitalia. The ovary is bilobed, the aporal half
being larger than the poral ; both are of a loose open texture
and are elongated transversely. The vitelline gland lies
posteriorly to the ovary, is very elongated transversely, and
is of a reticular structure. The shell gland is very small. The
vagina usually follows a sinuous course, and either just clears
the poral lobe of the ovary or crosses it, the latter being,
according to Hall, a distinctive character of this species. The
uterus consists of a central stem with from 20 to 25 compound
lateral branches on each side.

The larva (Cysticercus ovis) is found embedded in the heart,
voluntary muscles, cesophagus, lung, etc., of the sheep and
goat.

(10) Tenia retracta Linstow, 1903.

From Canis eckloni (? Vulpes ferrilatus), ? Tibet.

Larval form not known.

Doubt exists as to whether the host of this parasite was
from Tibet. Linstow states that he obtained the worm from
Canis eckloni (collection St. Petersburg Museum).

Baer (1925) gives the host as Vulpes ferrilatus, the Tibetan fox.
The worm was immature and measured 550 mm. in length.
The head was armed with 34 hooks arranged in a double crown.
The large hooks had a length of 308 u and the small ones 211 .
The number of uterine branches and the size of the egg are not

known. The species seems closely related to, if not identical
with, T'. pisiformas.

(11) Tenia gaigeri (Hall, 1916).
Synonyms :— Cenurus serialis Gervais, 1847
Multiceps gaigeri Hall, 1916.
From dogs ; Lahore. Gaiger; Sondhi.

Larval form (Ceenurus gaigeri) in the connective tissues

amli brain of Indian goats, recorded by Gaiger, Dey, and South-
well.
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The worm varies in length from 25 to 182 cm., the average
size being about 40 cm. The terminal segments measure
about 14 mm. in length and 2 or 3 mm. in breadth ; it is com-
paratively thin, delicate, and translucent. The genital pores
are inconspicuous, irregularly alternate, and situated slightly
behind the middle of the lateral margin of the segment.

Head. The head has a diameter of about 1 mm. The ros-
tellum is poorly developed, measures about 360 u in breadth,
and is armed with a double crown of from 28 to 32 hooks;
the large ones measure from 160 to 180 w in length ; the blade
is slightly curved, the handle nearly straight, with a dorsal
notch, and the guard in lateral view is cordiform. The small
hooks measure from 115 to 150 p in length, have a strongly
curved blade, and the handle is rather long and straight,
tapering to a blunt tip. The guard has a median ventral
depression, but is not bifid ; it meets the handle at an obtuse
angle. There is a short but distinct neck.

Male Genitalia. There are from 200 to 225 rather large,
irregularly spherical testes, confined principally to the lateral
fields ; they extend posteriorly as far as the vitelline gland.
The vas deferens arises close to the median stem of the uterus
and is densely coiled. The cirrus sac measures about 260
by from 100 to 125 x4 and extends to the ventral excretory
vessel.

Female Genitalia. The vagina is bilobed, each lobe being
fan-shaped ; the two lobes are close together. The vitelline
gland is somewhat triangular in outline, the apex extends
into the inter-ovarian field ; occasionally the gland is elongated,
extending along the longitudinal axis of the segment. The
shell gland is comparatively large and situated between
the two lobes of the ovary. The vagina sometimes shows
a reflexed loop near the excretory vessel ; it then pursues a
wavy course in a wide curve round the poral ovarian lobe to
the mid-ovarian field. The uterus consists of a central stem
with from 12 to 15 wide compound branches.

The larval form, Cceenurus gaigeri, is found in the central
nervous system, internal organs, intermuscular connective
tissue, under the peritoneum and subcutaneous tissues of the
goat in India and Ceylon.

The adult worm is a parasite of considerable veterinary
importance, and the remarks made with reference to 7'. mult:-
ceps apply equally to this species.

Worms incompletely described and of doubtful determination.

(1) TxENIA MEANDER Linstow, 1903. (Fig. 227.)

From Schneider’s leaf-nosed bat (Hipposideris speoris),
Kalpitiya, Ceylon. ? Willey. Larval form not known.
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The worm measures about 1'8 cm. in length and has a maxi-
mum breadth, a little behind the middle, of 142 mm. All the
segments are broader than long and the genital pores are uni-
lateral. The strobila contains no calcareous corpuscles.

The longitudinal muscles are in two layers, the external
layer consisting of bundles each containing two or three
fibres and the internal bundles each containing from six
to eight fibres.  There are two longitudinal excretory
vessels along each margin, one of which is markedly coiled.
The scolex has a breadth of 130 u, the rostellum of 62 u;
the latter bears, a little distance from its anterior end, a single
row of 24 peculiarly shaped minute hooks, each of which
measures about 91 pu.

The number of testes is not known, but about 20 are visible
in each transverse section. The cirrus sac is small and pyri-
form. The ovary lies in the central substance and consists
of a number of groups of glands which spread out mostly

f

Fig. 227.— Tenia meander. Rostellar hook, magnification
unknown. (After Linstow.)

on the aporal side. The receptaculum seminis reaches almost
to the middle of the transverse section. The vitelline gland
is in the middle of the segment and the shell gland is close
to it.

The above is an abstract of Linstow’s description of this
species. The unilateral pores and the single row of small
and peculiarly-shaped hooks indicate that it does not belong
to the genus T'@®nia ; the description is so inadequate that
it is impossible to place it in any genus, but the shape of the
hooks, which strongly resemble those of Oligorchis pauci-
testiculatus Fuhrmann, 1913, should enable future investigators
to identify the worm with considerable certainty.

(2) T&N1A sp. Linstow, 1906.
From Haliaster tndus Bodd.; Nedunkeni, Ceylon. ? Willey.

(3) T&ENIA sp. Southwell, 1922.
From a dog; Lahore. Southwell.

(4) TzxN1A sp. Southwell, 1922.

From Ursus torquatus; Zoological Gardens, Calcutta.
Southwell.
(5) T&N1A sp. (cystic form) Meggitt, 1927

From Semnopithecus entellus; Victoria® Memorial Park,
Rangoon, Burma. Meggitt.
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A single cysticercus was obtained. The rostellum was
armed with a double crown of alternating large and small
hooks, measuring 370 to 400 n and 260 to 280 w respectively.
The size of the hooks suggests that the species is closely related
to T'. tenieformis (Batsch, 1786).

Family 1I. ANOPLOCEPHALIDA Cholodkovsky,
1902.

Scolex unarmed, without rostellum or accessory suckers.
Segments broader than long. Genital organs single or double
in each segment. Genital pores may be absent. Genital
ducts generally pass dorsally to the excretory vessels, but may
pass between them or ventrally to them. Testes numerous
or few. Uterus tubular, reticulate or sac-like ; it may become
transformed into egg-capsules, or it may be replaced by one
or more paruterine organs. KEggs with three envelopes, the
inner one being chitinous and sometimes bearing a pyriform
apparatus. Adults in birds, mammals, and repties. In no
species of this family is the life-history known.

Type-genus :—Anoplocephala Blanchard, 1848.

Key to Subfamalies.

Uterus persistent Anoplocephaling, p. 25.
Uterus developing parutenne organs Thysanosominz, p. 49.
Uterus breaks up into egg-capsules Linstowinae, p. 58.

The family is usually divided into four subfamilies, viz.,
Anoplocephalinee Fuhrmann, 1907 ; Linstowine Fuhrmann,
1907 ; Thysanosomine Fuhrmann, 1907; and Avitellininee
Gough, 1911. Baer has, however, recently revised the family
and has united the latter two subfamilies into one, which he
names Thysanosomine. He therefore recognises three sub-
families only.

Subfamily I. ANOPLOCEPHALINZA Fuhrmann, 1907

Genital pores double, unilateral or irregularly alternate,
sometimes absent. Genital ducts pass dorsally to excretory
vessels except in one case, in which they pass between them.
Testes usually numerous, sometimes reduced to two per segment.
Cirrus pouch well developed. Female genitalia in the poral
half of the segment. Uterus tubular or reticulate, becoming
sac-like later on. Adults in mammals and birds.

Type-genus :—Anoplocephals Blanchard, 1848.
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Of the genera included in this subfamily, the following
have been recorded from India :—

(1) Anoplocephala Blanchard, 1848 ; (2) Moniezia Blanchard,
1891 ; (3) Cittoteenia Riehm, 1881 ; (4) Bertiella Stiles & Hassall,
1902 = Bertia Blanchard, 1891 ; (5) Aporine Fuhrmann, 1902 ;
(6) Paronia Diamare, 1900.

Liihe (1910) erected the genus Paranoplocephala to accom-
modate worms resembling species of Amnoplocephala in all
details, except that the genital pores were irregularly alternate
instead of unilateral.

Baer (1924) established the genus Anoplocephaloides, but
the characters of this genus were almost exactly those ascribed
to the genus Anoplocephala. The same author in 1917 placed
his genus Anoplocephaloides as a synonym of the genus Para-
noplocephala Liithe, 1910, but whereas Liihe included in his
genus only those species with irregularly alternating pores,
Baer emended the characters of Liihe’s genus so that it
included species with unilateral pores. As emended by Baer
it is impossible to say whether a species with unilateral pores
should be placed in the genus Paranoplocephala or Amnoplo-
cephala. 1t is therefore clear that the genus Paranoplocephala
must be restricted so as to include only those species with
irregularly alternating pores.

Key to Genera.

1. Each segment with a single genital pore 2.
Each segment with two genital pores 3.
2. Pores unilateral .. ANOPLOCEPHALA, p. 26.
Pores irregularly alternate . .o 4
3. Large worms parasitic in sheep and cattle ;
_eggs with pyriform apparatus . .. Monirzia, p. 37
Smaller worms parasitic in rabbits an
hares; eggs with pyriform apparatus. CITTOTZENIA, p. 41.
Parasitic in birds; eggs without pyriform
apparatus Paronia, p. 46.

4. Uterus extending laterally to excretory
vessels ; eggs without pyriform apparatus. APORINA, p. 45.
Uterus situated internal to the excretory
apparatus BERTIELLA, p. 43.

Genus I. ANOPLOCEPHALA Blanchard, 1848.

A single set of reproductive organs in each proglottis.
Genital pores unilateral. Genital canals pass dorsally to longi-
tudinal excretory vessels. Vaginal pore ventral to cirrus sac.
Testes aporal or scattered uniformly throughout the pro-
glottis. Female glands poral. Uterus a transversely elongated
sac with pocket-like appendages anteriorly and posteriorly.
Eggs with well developed pyriform apparatus. Adults in
mammals and birds.

Type-species :—Anoplocephala perfoliata (Goeze, 1782).
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