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LETTER OF TRANSMITTAL.

U. 8. DEPARTMENT OF AGRICULTURE,
BUREAU OF ANIMAL INDUSTRY,
Washington, D. C., September 15, 1893.

Sti: I have the honor to transmit herewith a report covering “A
Revision of the Adult Cestodes of Cattle, Sheep, and Allied Animals.”
It has long been known that herbivorous animals were subject to
infection by tapeworms, but it was not known exactly how many
difterent species were to be found, nor has it heretofore been definitely
known what particular species were present in America. Since it may
be assumed that every separate species of tapeworm found in animals
has a separate source of infection, it has been deemed important to
abtain definite data for the determination of the various species already
deseribed and to give descriptions of the new forms found in this
conntry. With this end in wview, the original type specimens of
European species were re-studied according to the more modern seien-
tific methods before the American forms were investigated. The
manuscript herewith transmitted covers the results of a more thorough
and extensive study of the tapeworms of cattle and sheep than has
ever before been attempted, and places the forms mentioned on a
scientific foundation.

Very respectfully,
D, K. SALMON,
Chief of Bureau,
Hon. J. STERLING MoRTON,
Seeretary of Agriculture.







LETTER OF SUBMITTAL.

U. S. DEPARTMENT OF AGRICULTURE,
BUREAU OF ANIMAL INDUSTRY,
Washington, 1. C., April 18, 1595,

St : Tn accordance with instructions received from you to prepare @
report on the animal parasites of cattle, I began the work in E.wpteln-
per, 1891. In the spring of 1892 I took up the tapeworms of cattle,
and found that the various diagnoses of the species given by different
authors were so contradictory that it was almost impossible to deter-
mine @ single species with certainty. T was convinced that it was
useless to write anything on the subject for my report until the entire
group of tapeworms found in cattle and allied anim als was subjected
to a thorough anatomical study in order to obtain definite characters
for the differentiation of the various species.

During the course of the anatomical study then begun I obtained a
number of interesting results which are too technical to publish in the
biennial report of this Burean, and yet too valuable to zotlogists and
veterinarians and too important theoretically to leave unpublished.
These results, therefore, have been included in this manuscript, which
I offer for publication as a speeial bulletin.

In this study I have confined myself almost entirely to the micro-
scopic anatomy of those organs which would be of systematic value,
No pretensions are made in this publication to treating the worms
histologically, although here and there I have mentioned a few histo-
logical obervations.

As it was impossible to determine the various species with certainty
from their present diagnoses, I obtained the original tvpe specimens
of & number of the parasites in question, and have made my specific
determinations by comparing the worms in the Burean eollection directly
with the type specimens. 1 have further received from varions Fuaro-
pean specialists a number of tapeworms which I have compared with
our American forms, and it is a pleasant duty to acknowledge the
kindness of these foreign specialists in sending me the specimens
referred to. To Geheimrath Prof, Dr. Karl Mibius, Director of the Ber-
lin Museum, I am indebted for segments of the original Tania expansa
and Twnia denticulata described by Rudolphi in 1810; to Prof. L. G.
Nenmann, of the National Veterinary School at Toulouse, France, I am
indebted for specimens of Moniczia planissima, M. alba, M. trigonophora,
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T, Giardi, T. centripunctata, and 1. globipunctata; to Prof, Moniez, of the
Medical Faculty of Lille, France, I am indebted for the original material
of the parasites deseribed by him under the names: T. Giardi, T. Ben-
edent, T. Neumanni, and T. nullicollis, as well as for specimens of
other French tapeworms; to Prof. Railliet, of the Veterinary School of
Alfort, France, I am indebted for specimens of M. planissima; to
Prof. R. Blanchard, of Paris, France, I am indebted for specimens of
Tenia marmotw, which I wished to compare with the above-mentioned
forms found in cattle and sheep; to Dr. von Marenzeller, of Vienna, 1
am indebted for a specimen of M. Benedeni; to Prof. Perroncito, of
Turin, Italy, I am indebted for three strobile of his original material
from which he deseribed Tenia alba; to Dr, G. M. Giles, of Sanawar,
Punjab, India, T am indebted for specimens of Twnia globipunctata.

Besides the above-mentioned specimens I have had at my disposal
the entire Bureau eollection of tapeworms of cattle and sheep, over 800
in number, collected by Dr, Curtice, Dr. Hassall, and myself; also a
number of specimens frem Dr. Hassall's private collection, made in
England. and from my own collection of parasites, made in France,
Germany, Austria. and America.

I wish to ackunowledge, also, the services of my assistant, Dr. Hassall,
who has made about 2,000 microscopic slides for my use.

For that portion of this bulletin which deals with new species and
for the bibliography at the end of this paper, both Dr. Hassall and
myself are to be considered responsible, while I alone am responsible
for the statements made in regard to the species already known.

According totherules passed by the International Zodlogieal Congress,
Paris, 1889, the law of priority must be strictly adhered to in determin-
ing the generic and specific names of animals. Most zoblogists have
adopted this role, although it occasionally eanses inconvenience for
the time being. In a former paper I objected to applying the rule in all
cases, stafing,as a partienlar case, that we should speak of Pentastomum
proboscidenwm rather than revert to the specific name erotali. At pres-
ent, however, I wish to withdraw from that position, for I am thor-
onghly convinced that we can never obtain a fixed nomenelature until
the “law of priority” and the rule “Once a synonym always a 8yno-
nym?” are strictly enforced according to the rules laid down by the
International Congress. I am hence in favor of speaking of Linguatula
rather than Pentastomum, and if the genus Linguatula is divided we
are obliged to accept the genera, Linguatula and Porocephalus—Poro-
cephalus crotali, instead of Pentastonuin proboscideum.®

*We should in that case speak of Porocephalus constrictus, Por, annulosus, Por.
polyzonus, Por, subuliferns, Por. moniliformis, Por. megastomus, Por. oxyeephalus, ete. 1t
isnot at all improbable that Morecephalus armillatus ( Lingnainla armillaia Wyman,
1845) will prove to be identical with Porocephalus polyzonus, in which case Wyman's
specific name must be accepted. I hope later to compare the type specimens of
some of these forms in order to straighten out the synonymy, which seems at pres-
ent to be very uncertain.
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In the present paper I have held strietly to these rules, and used
the terms actinioides and Giardi as specific names, instead of fimbriata
and ovilla in speaking of two of the worms found in sheep.

[ am well aware of the fact that in following out these rules I am
doing that which, although indorsed by most zoilogists, is disapproved
of by many helminthologists, who contend that we should accept the
specific name which we find in general use. These anthors, however,
lose sight of the fact that many animals have one name in general
use in one country, while another name is generally used in another
country. Thus Pentastomum is in general use in Germany, while Lin-
guatule is in more general use in France, Eungland, and America.
Authors are generally best acquainted with the text-books of their own
country, and will naturally assume that the name “in general use”
in their own country is the name to be followed. Thus Germans
wounld hold to Pentastomum, while French, English, and American
authors would hold to Linguatula.

The only way to establish an international nomenclature in medical
zoilogy, as well as in other branches of biology, is to enforce the law
of priority.

In the adult tapeworms of cattle and allied animals I recognize sev-
eral distinet groups, and in the description given below the parasites
are classed together in four groups:

(1) Blanchard's genus Moniezia, in which the species naturally fall into three sub-
divisions:

(a) The Planissima group, characterized by the linear arrangement of the inter-
proglottidal glands (M. planissima, M. Benedeni, M. Newinanni).

{b) The Expansa group, characterized by the saccular arrangement of the inter-
proglottidal glands ( M. expansa, M. oblongiceps, and M. trigonophora).

{¢) The Denticulata growp, which contains forms in which the interproglottidal
glands are absent (M. denticulata and M. alba).

(2) The genus Thysanosoma Diesing. This genus is characterized by the presence
of a single uterns with aseon-spore shaped egg-sacs. Further, while in the genus
Moniezia the genital canals pass dorsally of the longitudinal eanals, in the genus
Thysanozoma they pass between the longitudinal eanals,

(8) Railliet's new genus Stilegia, based upon Twwie globipunctata. Provisionally
the species T. centripunciata may be placed in this genns, bot I believe that further
study may result in the formation of a separate genns for that worm.

(4) Owing to our lack of knowledge of the anatomical details of M, nullicollis, T.
Fogti, T. crucigera, T. capreoli, and T. capre, it is impossible as yet to give these
species any definite place in the elassification.

Besides the above-mentioned speeies, the Burean possesses three
forms of Moniezia, taken from sheep, at least two of which are probably
new specles,

Unless otherwise expressed the measurements given are in milli-
lneters I:m:lll}-

The cestodes collected by this Burean for the past eighteen months
have been fixed in the following solution: Pifty parts of an agueouns
solution of corrosive sublimate 4+ 50 parts of aleohol, 70 per cent 4 a
few drops of glacial acetic acid. The worms were placed in this liquid







YEVISION OF THE ADULT CESTODES OF CATTLE, SHEEP
b SERIOE AND ALLIED ANIMALS.

By C. W. BTILES, Pi. D., and Avpert Hassarn, M. R, C. V. 8.

PART 1.
MONIEZIA R. Blanchard, 18gI1.
A. Planissima Group. (M.planissima, M, Benedeni, and M, Neumanai.)
Interproglotiidal glands linear and not gronped around sacs,

(1) Moniezia planissima Stiles and Hassall, 1892,
(Plates I, 1T, Figs 1-6; Plate 1L ]
Synanymy.— Tania erpansa, e parte of various authors.
Hosals,—Sheep [ Ovis aries) cattle { Bos fowrus) @ small intesting, :
Geographical distribution.—United States of Ameriea: Chicago, 1., and Washington,
D. C. (Hassall, Stiles, and Curtice) ; Fairfax County, Virginia (Norgaard).
France: Paris (Raillict, of Alfort, 8tiles); Toulouse (Neumann).
LITERATURIS,
(Probably all references to Tania cxpansa 20-2507 broad. )
(1) €. W. S1iLEs. Notes sur les Parasites—14: Sur le Tenie erpansa Rudolphi;
Compt. rend. de la Soe. d. Biol. Paris, 1802, Pp. 665-666.
(2) ———— Bemerkungen iiber Puarnsiten—17: Ueber die topographische Anato-
mie des Gefassaystems in der Familie Teniade ; Centrablatt fiir Bakteriol-
ogie und Parasitenkunde. 1803, Bd. xum, p, 457465, Fig. 3.

HISTORICAL REVIEW.

Upon studying the tapeworms of cattle and sheep we became con-
vinced that Moniezia erpansa contained more than one species, and
diagnosing the proper M. expansa by a few segments and the scolex of
Rudolphi’s original material, we separated from it Moniezia planissima.
Stiles fonund this species at Paris, and Hassall and Stiles found it at
Washington, D. C.  We have also found several segments of this worm
in the material collected by Dr. Cuartice, under the label ¢ Twenia
expansa,” and Dr, Norgaard has recently found it in Virginia. Two of
the best known medical zoidlogists of France (Railliet and Neumann)
have also sent ns specimens of this species under the label  Twnia
expansa,”

The only publications on this worm, as a distinet species, are the short
preliminary notes by Stiles (1,2). The present account of the anatomy
is the paper anticipated by those preliminary papers.

15




- ————— e —

16

ANATOMY,

General appearance.—When fresh the strobila is yellowish, but when
preserved it becomes whitish, The worm is remarkably flat and broad
much more so than M. expansa. In the best specimens at our disposal
the segments ave slightly contracted. Ina few specimens in the Burean
collection they arenot contracted, the segments being sli hily longerand
narrower. In the following description, however, we have used the
worms which are slightly contracted. Nevertheless, we have given a
fignre of some uncontracted segments, so that the difference may be
readily seen and no eonfusion arise.

Fig. 1, Plate 1, represents a strobila, natural size, slightly contracted.
The segments inerease in breadth very rapidly. It will be noticed that
the segments are very regunlar, althongh wedged segments, such as
have been described in other worms, are occasionally found., The PoOs-
terior flap of the segment, overlapping the next following segment, is
very distinet. The enticle is very smooth.

Seolex.—The heads of the various preserved specimens in our pos-
session vary greatly in shape and size. They have the appearance pre-
sented in Figs. 2, 2a and 2b, Plate 1. When viewed from the apex the
head is nearly square. The suckers are at the four corners and tnrned
slightly towards the front. In press preparations, viewed from the
ventral or dorsal surface, we notice a plane running from the anterior
portion backwards and upwards, i. e, the posterior edge of this plane
is the point of the highest focus, and situated 0.56 ™™ from the anterior
extremity. - A head examined in alcohol measured 0.8"» bhroad. The
suckers were strong, 0.296 ™™ in diameter, the muscular wall 0,064
thick; cavity of the sucker round; the opening somewhat oblong and
directed diagonally toward the front. The constriction (0.7™ from
the anterior extremity) is 0.664™™ broad. Then follows an unsegmented
portion (neck) 0.8™ long, at the end of which the first signs of strobili-
zation are visible, In some specimens the neck appears short and
thick, in others very long and thin (contraction;. In the neck two
longitudinal eanals are visible on each side,

In the examination of preserved material too much confidence must
not be laid upon the size of the head, as it may contract or shrink in
preparation. Press preparations also give more or less artificial pie-
tures. Thus the following measnrements were found in preserved mate-
rial and balsam preparations:

Distance "rl Diameter of | Strobiliza-

l Posterior Musenlar | consiriction | conakriss tion begins

Diameter of |cdgeof plane Dinmeter of | - ;
head. from arile- slckers, | Hm"u‘}'i fl';l‘;;lllt;tﬂ tion back of back of
rior point. tremity. the head. | constriction,
S A ) e = EON |
. . FrT M. mim. WL TN,
e ] i, 528 | . [ . 072 A L1 g
- AP 1, iR 0, 26 0, a8 | = 1, S0 0, &5 1, i
8.C 0. 448 Glge | 0, 072 04 0, 210 0,8
i.. BT 1 caaaes i, 250 0 (43 i, 5t | 0, 496 148
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Most of these variations are due o contraction. The head of
fresh specimens generally measures 0.7-0.9mm, Tl1f: seoments ace at
first extremely short and indistinet, but they rapidly bemm'e much
breader, longer, and sharper in their ontline. Seve]l to I:.if""" from the
head (segment eca. 150) the segments measure {thlbﬂ—ﬂ,l]_‘“"“ ln:1.g lr.q,r
1.5-2mm hroad: they are very thin. At this point (Plate 1, Fig. -5}.
we find the first trace of genital organs in the form of round {:Ium]:.s of
tissue, 48 2 in diameter, in the lateral portion of the mu{lin,rn field (just
inside the longitudinal canals); two anlagen® are present in each seg-
ment.

Segments 70" from the head measure 4™™ broad by 0.3-0.55"" long
{Plufu 1, Fig. 4). The genital pores have not yet pierumllthe u‘d;.:e of
the segment. The anlagen of the genital canals are still solid and
extend from the lateral margin of the anterior half, a distance of about
0.3"m towards the median field, erossing the longitudinal canals and
ending in a double knob. The anterior portion of the kknob ‘Lwluug._:;s to
the male genitalia, the posterior to the female genitalia. No testicles
are visible.

The distal border of every segment is very slightly wavy and over-
laps the proximal border of the next following segment about 0.032™™,
The juncture of the segments is differentiated in the median field to the
extent of showing a linear group of cells each side of the median line;
this organ will be described more fully below.

The 1ot zitudinal eanals, which were of nearly the same diameterin the
head, have changed in position and size. The ventral canal has a
lumen of about 0.1mm, and is nearer the margin of the segment; the
dorsal eanal is bur 0,057 broad, and lies on the median side of the
ventral canal, at the same time slightly dorsal of the latter.

The testicles first appear in segments abount 100™™ from the head. At
first they are arranged in two triangles pointing towards the median
line, as in M. trigonophora (see p.38), but they very soon lose this
arrangement (see below).

Segments 14°" from the head measure 3™ broad and 0.4™™ ]ong.
The genital pore is distinet and the male and female canals are very
plain. The genital pore is in the anterior half of the edge of the seg-
ment. The vas deferens is very slightly convoluted; the testicles have
inereased in nunber and they arve nearly as numerous in the median as
in the snbmedian fields. None were found in the lateral fields,

Of the female organs one can distinguish vagina, receptaculum sem.
inis, shell-gland, vitellogene gland, ovary, and several small canals
which will be considered below. The uteri are not visible. In the

*The word “‘anlage”—plural “anlagen”—is now being adopted by a number of
American zodlogists to signify the incipient rudimentof anorgan. This isthe meaning
given to the word in this paper. Prof. E. L. Mark has recently introduced the term
“fundament” as equivalent to the German “ Anlage,”
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median field each segment overlaps the one next following by 0.176w»
and at the junctore of every two segments there is a differentiation in
the median field (about 0.68"" each side of the median line) which
colors very dark in acid carmine.  Sacs such as we find in M. erpansa
(see p.32) are, however, nowhere developed. The arrangement of the
varions organs can be especially well seen in segments 150-400"" from
the head, measuring 9-13.5"" in breadth by 0.67-0.96"" long by 0.17-
0.26™™ thick.

The segments are quadrate in form (Plate 11, Fig. 4). The posterior
flap of each segment overlaps the anterior portion of the next following
segment by 0.192m% (Plate 1, Fig, 5). The first thing which strikes the
eye on the stained specimen is the deeply colored line at the juncture
of the segments, runn'ng parallel to the posterior edge and measuring
about 1L.9"™ long by 48 » wide. Upon examining this in seections
with a high power it is found to be distinetly cellular in structure, On
frontal sections (Plate 11, Fig. 2) the cells are arranged irregularly in
groups. This grouping is more or less artificial, and caused by the
longitudinal musecles. The cells are drawn out at one end, which in-
clines toward the nearest muscle-fiber. The round nuclei (4 ) are very
distinet and the nueleolus (2 ») is very sharply defined. Generally only
one dark spot is found in the nneleus, but oceasionally two are found,
In Plate 111, Fig. 2, it will be seen that these eells surround the border
between two succeeding segments, and that they are directed towards
the cuticle. They have the same appearance as the cells surronnding
the interproglottidal saes in M. erpansa, and probably represent a low
stage in the phylogenetic development of those organs. The grouping
which, as stated, is in this ease irregular and apparently dependent on
the position of the longitudinal musele fibers, reaches its highest devel-
opment around the sacs in the species of the Erpansa group.

The genital pores are in the lateral margin, invariably in the ante-
rior half of the segment (Plate 11, Fig. 4, and Plate 111, Fig. 3). The
male and female openings present the following constant topographieal
relations: On the right hand side of the segment the vagina is ven-
tral, while the cirrus lies dorsal in the same transverse plane; on the
left side the position is reversed so that the vagina is dorsal and the
cirrns is ventral in the same transverse plane (Plate 11, Fig, 3, 4). This
arrangement was found constant in every segment examined.

The vagina leads toward the female glands, which lie just median of

“the longitudinal canals, while the vas deferens extends from the eirrus

aeross (dorsally) the female glands to the testicles, which are scattered
throughout the median field (Plate 11, Fig 4).

Male genitalia.—The cirrus-ponch extends straight towards the
median line of the body. It is 0,28 Jong, 0.096™" in diameter (Plate
i1, Figs, 3, 4, and P'late 1, Fig 4). The inverted cirrus runs throngh
its center, forming but comparatively few convolutions. The layers
of the eirrns-pouch, beginning at the center, are as follows: (1)
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lamen; (2) ciliary projections extending into the lumen. Zschokke
states that this is of cellular nature in Tewnie erpansa, but we were
unable to econvinee ourselves of the correctness of this Ht-:'ll'l'!lllﬁ'llt- as
applied to M. planissima. We saw in :-,:.uf:t-iullif a number l'J.l[ nueclei
which were apparently in this layer (Plate 111, Fig. 4) but, which upon
further study proved to be in the next following layer; (3) a more or
less homogenous layer countaining numerous nuclei, hence of F,E]]llhl:l‘.
origin. In (Plate 111, Fig 4) some of these nuclei appear :H-:. if
they were in layer 2, but the circular muscles prove that the section
was not exactly straight; 2 and 3 are probably to be looked upon
as a single layer, or more strietly speaking, as arising from a single
layer of cells; (4) cirenlar museles; (5) longitudinal muscles, i. e., longi-
tudinal in reference to the shape of the eirrus pouch, not in reference
to the worm; (6) cellular parenchyma with large nuclei; (7) circular
musecles with nuelei which stain very dark. This layer is much thicker
in the proximal than in the distal portion of the pouch; (5) longitudinal
muscles.

For the study of layers 7 and 8 this species is not very good. In
eross sections of the pouch the cirenlar museles (Plate 111, Fig, 6) are
very evident, but it is only with the greatest difficulty that the longi-
tudinal fibers are seen, while in longitudinal sections the reverse is the
ease, except that the cireular fibers of the proximal portion come plainly
into view.

Upon emerging from the median end of the eirrus-pouch the male canal
immediately inereases in diameter, forms a number of convolutions,
and crosses into the median field on the dorsal side of the longitudinal
eanals; most of the convolutions lie anterior to the vagina.  Arriving at
the ovary it decreases in diameter and crosses the latter dorsally.

Testicles—Atthis stage there are 400 to 600 testicles scattered through
the entire median field, forming a more or less regular quadrangle.
There is generally no portion in the median line where the testicles are
absent, such as is seen in M. trigonophora. On cross section they are
seen to lie in the eenter portion of the segment, i. e., between the
transverse muscles,

Female genitalie.—In a depression directly dorsal (left side, ventral
right side) of the cirruslies the valva (Plate 11, Fig. 3), from which the
vagina runs almost straight toward the median field of the segment.
The layers of the vagina (Plate 111, Figs. 4, 5) correspond very nearly
to those of the cirrus, 4. e. (1) lnmen; (2) ciliary projections; (3) homo-
genous layer with nuclei; (4) longitadinal fibers (almost impercepti-
ble); (5) circular fibers, which are extremely thin except at the beginning
of the vagina, where they form a strong sphincter capable of completely
'l.:]-ﬂﬁil]{.'," the entrance; and [:[5} a distinet cellular lil_‘,’l’!l' similar to that
recognized by schokke in 1. expansa.

It will be noticed that inthe civrus the cireular muscles (4) are sur-
rounded by the longitudinal fibers (3), while in the vagina the reverse is
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the case. This has already been noticed by other authors, Zschokke
for instance, in other species (7. expansa).

The vagina runs toward the median field and passes the longitudinal
canals on their dorsal side, retaining a nearly uniform diameter for
about 0.72"", Then it suddenly enlarges (Plate 111. Fig. 3) into a short
bulb, which is followed by a constricted portion 24 » long. The latter
then empties into the receptaculum seminis, which measures 0.44mm
long by 0.096™™ in diameter and lies on the dorsal side of the ovary.
The histology of the receptaculum seminis is entirely different from
that of the vagina, there being an inner epithelinm with an outer base-
ment membrane.  From this point the topography of the canals can be
made out only by a patient study of numerous sections. Our studies
on sections in the three directions have led us to the following results
(Plate 11, Fig. 1 and Plate 111, Figs. 1-3): _ ‘

From the ventral side of the receptacnlum seminis, a shert distance
from its median extremity, a canal takes its origin; this canal runs
about 0.132=m in a enrved direction, the convexity being ventrad and
slightly distal; it is made up of a lngh interior epithelium (nuelei 3 x)
with a basement membrane. This canal (oviduet) in which, as we shall
see later, the ova come in contact with the spermatozoa (hence * fer-
tilization canal”), leads from the ovary, from which it is separated by
a short constriction provided with circular fibers. Thirty two g from
theoriginof the above-deseribed eanal another eanal branchesoft from it
dorsally, makes one or more convolutions, and enters the shell gland: in
about the center of the latter it divides into two canals, one of which
passes straight through the glandin a ventro-distal divection and dilates
suddenlyintothe ealyx of the vitellogene gland. This latter canal irthe
vitello-duet, The other canal runs from the center of the gland
dorso-anteriorly, makes several convolutions both in the shell-gland and
after it leaves it, then rans to the uterus. The relations of these canals
are given in Plate 11, Fig. 1, and Plate 11, Fig. 1, which are slightly
diagrammatic.

Ovary.—The ovary is nearly renal in form, varying slightly according
to thecontraction of the segment (Plate 111, Fig.3). 'When the segments
are expanded, the ovary, shell-gland, and vitellogene gland together
form a cirenlar body, but when the segment is more or less contracted,
this circular body becomes lengthened in its lateral diameter and short-
ened in its longitudinal diameter. The ovary in Plate 111, Fig. 3, meas-
ures 1.129m in its lateral diameter. Coloring liquids differentiate the
organ into two distinet parts; a peripheral portion (cortex) which stains
very dark and represents the ovarial tubes, and a central portion
(calyx) which stains more lightly. All the tubes lead into this central
portion from which the oviduet runs.

The vitellogene gland (Plate 11, Fig. 1, and Plate ri1, Figs. 1-3) lies on
the posterior (distal)side of the ovary. and is nearly inclosed by the pro-
jecting sides of the latter. It measures0,4™ by 0.24™", In preparations
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this organ appears much darker than the ovary, owing to the faet that
the nuelei are of a darker eolor, slightly smaller, and more crowded. The
gland is composed of tubes which lead into a common ealyx from which
the vitello-duet takes its origin., While the ovary consists of long,
thin tubes, the vitellogene gland is more acinus-like in its character.

Nhell-gland (Plate1r, Fig. 1, and Plate 11, Figs, 1-3).—Between the
ovary aml vitellogene gland, and on the dorsal side of'the latter, is sit-
nated an irregularly shaped organ which is known as the shell-gland.
The point where the vitello-duet and oviduet come together (odtyp)
forms approximately the center of the gland. The nuelei of the gland
(3 ) are very similar to those of the ovary, and take on about the same
stain.

Uterus.—No connection can be traced between the uteri-anlagen of
the two sides of the segment, hence we have originally (ontogenetie-
ally) two uferi, corresponding to the two sets of organs.

Ereretory canals,.—The ventral longitudinal canal lies laterally of
the dorsal canal and slightly ventrally. Its lumen is flattened dorso-
ventrally (0.2 by 0.016™™) and is extremely irregular; its cuticular
lining is very thin. In the posterior portion of each segment it is eon-
nected with the corresponding canal of the other side by the transverse
canal. The dorsal canal is smaller (0.064"™ by 0.008"%); the enticular
liming is thicker than that of the ventral canal. Cells are grouped
more or less regularly around the dorsal canal, but we ean hardly look
npon them as forming a distinet epithelinm such as Zschokke deseribed
in his article on 7' expansa.

The longitudinal nerves can be distinguished on the lateral side of the
lacones. They eross the genital canals ventrally. From this point to
the end of the strobila the segments continue to increase considerably
in breadth but very slightly in length. Segments 60° from the head
measured 14™™ by 1w 80°® from the head, 16m== by Jmm. Jm from the
head, 18" by 1.5™™, and 1.25™ from the head, 20m™ by 1.75"m, In one
worm segments 26™" broad were found. The last few segments show
a disposition to become slightly longer and narrower, ;

As the uteri increase in size they make numerons folds which com
pletely fill up the median field and extend into the lateral fields. eross-
ing the longitudinal canals dorsally. In the median line the two uteri
come together in such a way that it is impossible to distingunish one
from the other ( Plate 11, Fig, 5),

Iu‘ the meimtimc the other genital organs atrophy, the testicles bein o
the first to disappear; then the ovary, vitellogene gland, and shell-gland
fade; the receptaculum seminis, vagina, and cirrus-pouch persist the
longest (Plate 11, Fig, 5).

Eﬂg.a-.&Tlfe ova are more or less globular, measuring 63 ¢ in diame-
ter; by reciprocal pressure they become cuboid. The embryo, which
measures 16-158 » in diameter and is provided with the six character-
1stic hooks 9 long, is surrounded by a pyriform apparatus, The bulb
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of theapparatus—i. e., that part divectly surrounding the embryo—meas-
ures 20 « in diameter.  The horns are 24 » long, appear to be hollow,
and end in a disk 15 ¢ in diameter. When viewed en face the disk is
nearly round. Inthe center are seen the ends of the two horns, each
3 in diameter, and several—generally four—round nueclear bodies
(3 2), each containing one or two very refringent dots, These four
bodies have every appearance of being true nuclei. When treated with
caustic soda the disk frequently assumed the fringed appearance which
Curtice figures in Twnia expansa.

There is a thin membrane insilde the bulb of the pyriform apparatus,
and at a point near the horns this membrane was invaginated toward
the embryo (Plate 11, Fig. 6). This observation was made upon pre-
served material, so that it is not impossible that this is to be explained
by a contraction of the embryo. The horns are surrounded by a gran-
ular fatty substance.

BPLECITFIC DIAGNOEIS.

From the above anatomical deseription we feel justified in giving the
following specific diagnosis:

Moniezia planizsima 5. & H., 1892, —Adult strobila 1 to 2™ long; vellowish. Head
quadrate, 0.4-0.9m" hroad; suckers at the four corners and directed forwards (diam-
cter (.25m@): dorsal and ventral surfaces usnally show a distinet plane running
across the snckers and ending abont 0.57™ from the anterior extremity (balsam prepa-
rations). Neck broad, 0.6-1.5"" long or very narrow and long. First traces of
genital organs 7-12=m from the head (segment ca. 150), The segments are at first
extremely short; always much broader than long and longer than thick; ripe seg-
ments 12-26== hroad by 1-1.75== long, generally thin. Interproglottidal glands
linear, large and very distinet. Genital pores double, sitnated in the anterior
portion of the lateral margin; vagina and cirrus on the same transverse plane—on
the right, vagina ventral, cirrns dorsal; left side vaginn dorsal, eirrus ventral; gen-
ital ecanals pass dorsally of the longitudinal canals and nerves. Testicles begin
about 10°™ from the head, at first arranged in two triangles ; 400-600 testicles present
in ripe segments and generally as numerous in the median line as elsewhere, so
that the testicles of each side cannot always be distinetly separated. Uterine folds
enter the lateral fields. LEgos 63 ¢ in diameter; bolb of pyriform apparatus 20 u;
horns 24 j; embryo 16-18 ¢; hooks 9 . (See ulso generic dingnosis, p.54).

Type specimen is in the Burean of Animal Industry; typical speci-
mens will be sent to musenms’ and specialists exchanging with this
Burean. 8. & H,

{2) Moniezia Benedeni (Moniez, 1879) K. Bl 1501,
[Flate IT, Figs. 7,8.]

Synonyimy.— Toenia Benedeni Moniez, 1879; Moniezia Henedeni (M.) R. Bl., 180;
Tonia denticnlata Nenmann, 1802 (fig, of scolex.)

Hosts,—Domestic sheep ((vis aries), Moniez; cattle (Bos tanrus), Moniez, v. Maren-
zeller.

Geographical distribution.—France (at Lille, Moniez); Austria (at Vienna, v. Mar-
enzeller ). '
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HISTORICAL REVIEW.

This species was first described by Moniez (1) as a worm of 4" or
more long; head large in proportion to the neck; last segments more
thana centimeter broad; longitudinal musecles of one surface developed
more than those of the other surface. The parasites were found in the
intestine of sheep at Lille, France, The above diagnosis is also given
by Railliet (2). Neumann (3) adds that the head is small, globular, and
followed by a filiform portion 4-5*"long, in which the segments are
visible; the eggs me 75-80 p, and show a pyriform apparatus. R,
Blanchard (4) then states in a footnote that he includes thisspecies in his
new genus Moniezia, This publication was immediately followed by
one from Moniez (3), in which he accepts Blanchard’s classification and
adds the following in regard to M, Benedeni: “The worm is remarkable
on account of the thickness and breadth of the segments; in contraction
the latter attain 12 in breadth, 3™ in length, and 2™ or more in
thickness; the head is more than 1™ thick; the suckers are strong,
prominent, 0.45"™ in diameter, and touch each other; same form found
in seven individuals; neck 25" long; form of segments the same
throngh entire length; found in cattle as well as sheep, Ova 30-85 .,
pyriform apparatns 18 x, embryo 15 1"  In Blanchard’s second publi-
cation (6) the worm is simply mentioned as belonging to the genus
Moniezia, 1In the second edition of Neumann’s work (7) the specifie
diagnosis is not enlarged, but a figure is given of a head of the worm
which the author considers to be T, Benedeni. Tn response to a request
both Moniez and Neumann kindly forwarded specimens which they
included in this species. Neumann's specimen, however, agrees per-
fectly with Moniczia trigonophora.

Moniez's specimen bears the label “Mouton 31 (? indistinet—o, w,
8.), 79, 1, prep. xx. le 2 gros, fragm.—=? du méme.” As he described
this parasite in 1879, and as he was asked for his original type, it is
assumed that the “797 refers to the year, and that the sample sent 1s
some of his original material; this specimen forms the basis of the
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present deseription.  Moniez's interrogation point on the label signi-
fied that he suspected there was more than one species eontained in
the bottle. IHis snspicions proved to be perfectly correct, for besides
the M. Benedeni, which was easily recognized from his deseription of
the head, segments of M, ecxpansa and Th, Giardi were found. A tape-
worm labeled 7. expansa™ was received from Dr. von Murenzeller, of
Vienna, which agrees with Moniez's type of M. Benedeni.

ANATOMY,

External appearance.—Plate 11, Fig. 7, represents a strobila (natuaral
size) which was received from Moniez. The animal is considerably
contracted. It will be noticed that the head is quite large, the neck
is quite stout, the segments are distinet, thick and much broader than
long. Fig. Ta gives two enlarged segments, which show a peenliar
checkered appearance of the cutiele: this is common to all the large
segments. The strobila is very opaque.

Seolex.—TFigs. 8, 8a agree perfectly with Moniez's deseription (5) of
the head. Upon comparing these figures with Nenmann's figure of the
seolex of T. denficulata (7, Fig, 153), it will be noticed that they are
almost identical. Prof. Nenmann was kind enough to send 4 strobils
of the worm which he looked upon as 7. Benedeni, and they do not
agree with Moniez's type, but, as stated above, with Moniezia trigo-
nophora, so that we are forced to assume that Neumann’s diagnosis of
M. Benedeni must be dropped, and that his T. denticnlata (partim) is
probably identieal with Moniez's M. Benedeni.

The head of Moniez's M. Bencdeni, in the possession of the writer, is
square, 0.96"™ by 0.96m; length 0.45"™, Two furrows cross the ante-
rior surface of the head and extend around on the four sides; these
furrows are connected by furrows posterior to the suckers, thus sepa-
rating the latter from the strobila. This arrangement of furrows gives
the head a lobed appearance, each of the 4 lobes representing a large
sucker L4587 in diameter: the opening of the suckers must of course
vary with the state of contraction. In IMigs. 8, Sa the opening is small
and eircular,  The specimen of this speeies is so contracted that it wonld
be altogether too hazardous to make many statements in regard to its
internal anatomy. 1t can, however, be stated that the interproglottidal
glands are extremely indistinet (absent?), without sacs. but appear to be
linear, as in M. planissima. There appears to be no reason, however, for
uniting these two species, since the heads and strobilie are so totally
different. Fuarthermore, Moniez states that the contracted segments
measure 1270 hroad by 30 long by 2»% thick, which measurements do
not agree with those of M, planissima, The general topographical rela.
tions of the vagina, eirrus, genital eanals, genital glands, longitudinal
eanals and nerves are the same in this species as in M., planissima; the
arrangement of the testes, however, was not observed.

Ova.—As stated above, Moniez gives the measurement of the ova as
80-85 », of the embryo 15 p.
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EPTCIFIC DIAGNOSIS,

From our prosent knowledge of this parasite we may accept the fol-
lowing as a provisional diagnosis:

Moniezia Benedeni (Moniez, 1879) R. Bl 1891.—Strobila attains a length of 4™
head 1@ or more large; obtuse, 4-lobed, suckers directed diagonally forwards,
opening civeular. Neck present, slightly narrower than the head, about Z-3.5m0
long. Segments always broader than long; con tracted ripe segments attain the
measurement of 120 bhroad by 3™® long by 2w thick. Topography of longitudinal
canals, genital canals, and female glands the same as in M. planissima; testicles?
Interproglottidal glands extremely indistinet [absent?], without sacs. Ova B0-55 u
in diameter; embryo 15 u; pyriform apparatins 18 p.

Type specimens are in the possession of Prof, Moniez, Lille, Irance,
and O. W. Stiles, Washington, D. C. One very typical specimen is in
the K. K. Museum in Vienna, Austria.
' C. W. 8.
(3) Moniezia Neumanni Moniez, 1821

[Plate 1V, Figs. 1-5.)

Host.—Sheep (Monicz).
Geographical distribuiion.—France (Lille, by Moniez),

LITERATURE,

(1) Moxiez, R. Nolces sur les Helminthes, vi, 2; Revue Biologique du Nord de 1a
France, 1891, t. iv, 1 page.

HISTORICAL REVIEW.

Moniez gave a very short description of this worm (1), by which
it has not been possible to recognize the species. He was, however,
so kind as to send specimens. He states (1) that the head has the
same dimensions as that of M. Bercdeni, and is more than 1™m in
diameter; suckers agree with those of M. Benedeni; while the neck is
the same length as in M, Benedeni but filiform. The strobila is mueh
shorter (1-2 feet); segments narrower (83", thinner, and 1-1.5""Jong;
the segments which are about to become detached are 6 by 2m», Ovya
measure 35-506 p, embryo 18-21 4,

ANATOMY.

Ouly eontracted segments (Plate 1v, Fig. 1) are at hand, and but
little in regard to the anatomy of this species ean be given,.

Seolex.—The head resembles that of M. Benedeni in some respects; itis
a!mmﬂ stuare when viewed en fuee (Plate 1v, Fig, 2a), 0.9" bhroad ; when
ﬂ.ewed from the dorsal or ventral surface, the suckers do not :1-1}1:9511' 80
distinetly separated from the neck. The openings of the suckers are
quite small, situated at the four corners and directed diagonally ﬁ}r-f
ward. The segments are all broader than long, t

_In several segments measuring 1.20m wide by 0.5G™m™ Jong (Plate 1v
Figs. 3, 4), the genital pore was just on the point of piercing the la.t:
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eral margin of the segment in its anterior third. The male and female
canals were distinet from cach other, but their lnmena were very indis-
tinet. The female glands were very small, but could be distinguished.
A large number of testicles were distributed in the median field, and
they were as numerous in the median line as elsewhere. Short linear
interproglottidal glands withont saes were present in the median line.
In several segments (Plate 1v, Fig. 5) measuring 4™ wide by 2.29% long,
the uteri occupied almost the entire segment and were filled with ova.
The other organs were atrophied. The genital pore was in the middle
or anterior half of the segment. In the segments 6,57 wide no details
were recognized.
SPRUIFIC DIAGNOSIS,

The specific diagnosis of this cestode is very unsatisfactory, owing
to onr lack of knowledge in regard to important details.

M. Newmanni M., 1891.—Strobila 13 to 2 feet long, perhaps longer. Head square,
0.9wm oy more broad, snckers powerful, same diameter as in M. Benedeni, but not
so distinetly lobed as in that species. Neck abont 2-2.5mm long, anterior portion
filiform, very thin. Segments narrower and thinner than those of M. Benedeni; the
largest segments measure 850 bhroad by L5 Jong ; the segments at the posterior end
somewhat narrower and longer, 60 by 20, Topography of longitndinal canals, gen-
ital canals, and female glands probally the same as in M. Benedeni; testicles arranged
in a quadrangle. Interproglottidal glands small, linear, withont sacs, Ova 65-65
u; embryo 18-21 u.

Type specimens are in the possession of Prof. Moniez, Lille, France,
Burean of Animal Industry, and C. W. Stiles, Washington, D. O,

It will be seen from the above that M. Newmanni as well as M, Bene-
deni must be subjected to a thorongh anatomical study by some one
who ¢an obtain the proper material. The powerful contraction of the
specimens, and the inability to obtain fresh material, is offered as an
apology for not going more into details. See also M, nullicollis (p. 83).

ﬂl wl' EI

. Expansa Group. (M. expansa, M, oblongiceps, and M, trigonophora.)
Characterized by the grouping of the interproglottidal glands around blind saes.

(4) Moniezia expansa (R., 1810) k. Bl., 1801,
[Plate V, Figs. 1-8; Plate VL.

Synonymy.—(After Rudolphi) Twnia vasis nutritiis distinctis Bloch, 1782; T. ovina
Goege, 1782; 1. ovina Batsch, 1786; T ovina Schrank, 1788; T. evira Gmelin,
1789 Halysis ovina Zeder, 1803—( After Creplin) 1. dentienlato Mayer—( After
Baird, 1853) Alyselminthus cxpansus Blainville—(After Stiles) T. expansa, ex
parte of Railliet, Nenmann, Perroneito, Curtice, and other recent anthors.

Hosts.—=3heep (Ovis aries), found by varions anthors; cattle (Hos tawras), found by
varions authors; Zebu (Bos indicns), found by Perroncito; goats (Capra
hircus); Pyrenian tor or ibex (Capra pyrenaica); roe deer (Capreolus caprea),
reported by Nitzsch; pampas deer (Cariacus eampestris), see Dies.; brocket
(Cariacus rifus), see Dies.; Cereus Nambi, see Dies. (collected by Natterer);
Gazella dorveas, reported by Bremser, see Dies,; Ovibos moschatus; gemse or
chamois ( Rupicapra tragus), reported by Bremser,

(=

Bl i, il oo M

S -



| IR .

27

Geographical distribution.—North Ameriea: Chicago, 1., * &tiles; Washington, D. fj-*
*Curtice, * Hassall, * Stiles; Colorade, Cortice. South America (| Brazil,
Natterer). Europe: England, Hassall and others; France, "Railliet, “H.
Blanchard, Nemmann, Moniez, *Stiles, and others; Germany and Austria,
Leunckart, Bloch, Goeze, Nitzsch, *Rudolphi, "Zschokke, "Stiles, and many
others; Italy, Perroncito and others.

Resides the above, this species is mentioned by numerous other anthors in varions
parts of the world. In all probability some of the cases are those of true M. expransa,
while in other cases the data given are too incomplete to determine whether the
species found was M. expansa or some other form. An examination has been made
of the specimens of this species colleeted by those men whose names are starred (%)
in the above list. It is very certain that many of the cases of Tewia erpansa re-
ported in America are either Th. actinivides, M. planissima, ov M. trigonophora. In
all probability this is the most widely distributed species found in cattle and sheep
(See extract from letter by Dr. Giles, p. 71.)

LITERATURE (IX10-1892),

(1) Ruporent, Ent. Hist. nat., ii, 2, 1810, p. 77=-79, Tania crepansa,

(2) ———— Ent. Syn., 1819, pp. 144, 457,

{3_] Gunrrr. Lehrbucel der puthull:-gin::hnu Anatomie der Hanssiingethiere, 1531, 1,
p. 381, x, 1-2.

(4) ———— Hartwig's Mag. d. Thierheilkunde, iv Jahrg., 2. Heft.

{5) MavER. Froriep's Nene Notizen i, p. 107 (T, denticulata)

() ————. Analecta f. vergl. Anat. 2. Samml. i, p. 70, figs. 4-5. Review by
v. Siebold in Wiegmaunn's Arch, f. Naturg, 1840, ii, p. 192,

(7) CrePLIN. Endozoologische Beitriige. 1 Ucber Twwnia denticulata Rud, und Tenia
expainze Rud, ; Wiegmann's Arch, f. Naturgeschichte, 1842, i, pp. 315-327.

(8) Dusarpix. Hist. nat., p. 577.

(9) DiesiNGg. Syst. Helm., i, p. 497.

(10) VErRILL, A. E. Parasites of domestic animals; Report of the Connecticnt
Board of Agrienlture for 1870, pp. 65, 100,

(11) Davaise. Traité des Entozoaires, 1877, p. liii, 235,

(12) Moxiez, Mémoives sur les Cestodes.  Paris, 1881, pp. 15-21, pl. i, figs, 38-58,

ii, 1. (Embryology.)

(13} ZUrN. Die th, Parasiten, 1882, p, 189-192, taf, iii, figs. 39-41.

(14) PERrONCITO. I Parassiti, ete., 1882, p, 239, figs, 99-100,

(15) —————Trattatosulle Malattie degli Animali domestici, 1886, pp. 281-232, 233,

(16) McMurricH, Ninth Annual (1885) Report of the Ontario School of Agricnltore
(1884), pp. 174178, 7 figs. (Zoological Report.): F. G. GRENSIDE, same
Report, pp. 200-203.  (Veterinary Report). (Rev. by v. Linstow, Arch. f.
Naturg., 1888.) [ 1. erpansa—DM. trigonophora, vide p. 37.]

(17) Levckart, R, Bandwiirmer; Koeh's Eneyclopiidie der gesammten Thierheil-
kiinde, 1885, pp. 396-399; T, cxpansa, under Dipylidiom.

(18) Rannuier. Eléments, ete., 1886, p. 257-260, fig. 151 (orig.), - fig. 152 (after
Neumann), fig. 153, 1-12 (after Moniez).

(19) NeuMaxy. Traité, ete., 1st ed., 1888, p. 377-378; figs. 164 (1-12) (after Moniez),
165 (after Railliet), 166 (orig.).

(20) Currick, C. Animal Parasites of Sheep, 1880, pp. 113-122, pls. xiv, xv.

(21) Zscnokke. Recherch sor lastrocture anatomique et histologiqne des Cestodes,
1880, pp. 91-114, taf. ii-iii, figs. 31-38.

(22) BLaxcHarp, R, Sur les Helm, des Anthro, ¢ Footnote); Mdém. d. 1. Soc, Zool,
d. France, 1891, p. 187, (Moniezia erpansa.)

(23) Moxiez. Notes sur les Helu, v1, 4; Rev. biol du Nord de la France, 1891,
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(24) Braxcmarn, R. Notices Helm.. 2 sér., 6; Mém . 1. Soe. Zool de France,
1891, p. 445.

(25) NEUMANN, Traité, ete., 2nd ed, 1802, p. 402, 107; figs. 184-186.—Engl.
Transl., 1892, pp. 412, 418, 429. (7. expansa.)

(26) Dewirz. Eingeweidewiirmer der Haussaiigethieve. Berlin, 1892, p. 77-81,
figs. 51-52, 5

(27) STiLEs. Notes sur les Parasites—I14: Suor le Twwia.expansa Rud.; Compt, rend.
d. 1. Soe, d. Biol. (Paris) 1892, p. 664,

(28) ———— Bemerkungen iiber Parasiten—I17: Ueber die topographische An-
atomie des Gelisssystems in der Familie Teniade; Contralblatt f. Bakterolo-
gie und FParasitenkunde, 1893, bd. xiii, p. A57-465, figs. 1, 2. (M. erpansa.)

HISTORICAL REVIEW.

It iz almost impossible to give a satisfactory historieal review of this
species, since very few of the diagnoses given by authors ean be applied
to this worm alone.

Rudolphi(1)starts off his diseription of the species with the diagnosis—

¢ Tenia expansa K.—Capite obtuso, collo nulle, articolis anticis brevissimis, re-
liquis subquadratis, foraminibus marginalibus oppositis.”

As synonyms and literature he gives:

Bloch.—Abhandlnng von der Erzengung der Eigeweidewiirmer und den Mitteln
wider dieselben. Berlin, 1782, 42 10 Taf., p. 16, Taf. 5, figs. 1-5. Tenia vasis pu-
tritiis distinctis. :

Goeze—~Versuch ciner Naturgeschichte der Eingeweidewiirmer thierischer Kirper,
Leipzig, 1782, 44 Taf., p. 360-371, Taf, 28 figs. 1-12. 7. ovina.

Batsch.—Naturgeschichte der Bandwurmgattung iiberhaupt und ihrer Arten ins-

besondere, nach den nenern Beobachtungen in einem systematischen Aunszuge.

Halle, 1786, p. 182, n. 28, figs, 108, 162, T ovina,

Sehrank.—Verzeichniss der bisher hinlinglich bekannten Eingeweidewiirmer,
nebst einer Abhandlung iiber ihre Anverwandtschaften. Miinchen, 1788, 82, p. 38,
No. 115, T. ovina,

frmelin,—Linné's Systema Naturae, 1780-1700, 1. 3074, No, 55, T ovina.

Tabl, Encyl. t. 45, figs. 1-12 (ic. Goeze). T. evina.

Zeder.—Anleitung zur Naturgeschichte der Eingeweidewiirmer. Bamberg, 1808,
p. 332, n. 7. Ialysis ovina.

Rudolphi then gives a more detailed deseription of the animal; but
that this deseription is insufficient is conelusively proven by the fact
that many helminthologists since Rudolphi’s time have had difficulty
in recognizing the proper T, expansa. Although Rudolphi acknowl-
edges that his species is identical with the species T. ovina, he renames
it 7. expansa. There seems to be an impression among certain anthors
that the word expansa vefers to the breadth of the worm, but this is
not the case, for Rudolphi writes: * Ipse maximam ab agni pyloro ad
cerenym usque expansam et villosse adherentem vidi, unde nomen
triviale desumsi.” Hence Rudolphi referred to the length rather than
the breadth in using the term ecepansa.

As far as.the literature and synonyms which Rudolphi gives are eon-
cerned, the following have been found:

In the French edition of Bloel’s work (p. 35-37, v. 1-5) a worm is de-
seribed which may or may not be considered idenfical with REudolphi’s

e
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T. erpansa. TIn the former the head is large, and the genital pores, in
nearly every segment figured, are exaectly in the middle of the margin,
The shape of the head is quite similar to that of erpansa. In erpansa
the head is small, the pores generally in front of the middle of the
edge. The worm Goeze deseribes as Twnia ovina could, with a little
imagination, be called identical with Rudolphi’s erpansa,

The articles by Batseh and Schrank are not at hand. Gmelin evi-
dently takes his diagnosis from Bloclh’s article. The other two books
are not to be obtained here.

Rudolphi is probably as far back as it is possible to trace T. expansa
with eertainty. Having in my possession part of his ty pe material I feel
obliged to accept his name erpansa in preference to the name orvina,
which antedates it.  If, however, the original material of Goeze can be
examined, and it by that means it can be demonstrated that ovina is
really identical with expansa, then I should be in favor of holding to
the law of priority and of vindicating Goeze even at this late date,
As Rudolphi himself believed his speecies to be identical with Goeze's
ovina, he hiul no excuse for renaming the species, :

In his synopsis Rudolphi (2) adds nothing of any importance in
regarid to T. expansa.

Gurlt (3) gives a short deseription of 7. expansa, together with two
figures. It is probable that this is really T.erpansa, althongh it may
possibly belong to some other species. It has not been possible to
obtain Gurlt’s second article.

Mayer (5-6) speaks of T. denticulata in two articles (see below).

Creplin (7) gives quite a good diseussion of the differences betwoeen
1. expansa and 1. denticulate, His diagnosis for T, expanse reads:

T. capitis parvi oblongi, antice ef lateribns rotundati, retrorsnm angustati
oseulis perfecte lateralibus, magniz, tumidis, eollo enm corpore toto plano, subiili,
cum capite, se crassiore, continno, perbrevi, articnlis primis brevissimis, marginibns
lateralibns uu_lu'oxiumflllis-, sequentibng lentissime latescentibus elongatisque et
simul marginibus lateralibus rectioribus demnmgue fere prorsus reetis, postico
recta, siepe erispato, semper tumidualo, nti anonlis obt 1sis, perparnm prominentibuns,
ﬂ'l't'iﬂl‘l!iﬁl ultimis solis, cum se antecedentibus sensim angustioribus factis, primeo
quadratis, tnm (perpancis, neqne semper), adeo longioribus quam latioribus, termi-
nali obtuse finito, oseulis genitalibus marginalibus plures pollices a capite monstrari

ineipientibus, tum ad candam usque, secundis oppositis,  (Ova globiformia et angu-
lata. )

Creplin gvidently had the true 7. eapansa before him, although it is
not impossible that he also had some other species, He says that
Mayer's (6) denticulata is veally erpansa. He thinks also that Carlisle’s
Specimens were expansd.,

Dujardin (8) does not add anything new to our knowledge of T
expansa. His “large de 5-27 "=; ventouses dirigées en avant” seems
to indicate that more than one species is included in the diagnosis,

Diesing (9) gives a short Latin diagnosis of the species.
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Verrill (10) evidently has several species included in his diagnosis
of 1. expansa.®

Davame'’s diagnosis (11) is short.  He also gives a short account of
symptoms and treatmment of animals affected by the parasite.

In Moniez’s Mémoires sur les Cestodes we find an account of the
embryology of tapeworms of the type Twnia expansa. His results arve
as tollows:

The ovum of T, erpansa fivst appears as a small eell filled with yolk and provided
with a body which seems like an excentrie nuclens; this latter, however, is the true
ovam. A vitelline membrane appears after fecundation, and the ovum divides; one
of the resulting bodies separates from the vitelline matter and multiplies rapidly,
forming the blastodermic cells: the other cell remaing included in the vitelline mat-
ter and becomes very refringent (polar body), The blastodermic cells increase in
number, fnrming a mornla, while the vitelline matter contains the p:}lu,r 'hmlj'. The
vitelline matter divides into two semilunar bodies which surround the morula, and
each of which containsa large vitreous cell.  The morala now gives off in snccession
two concenfric cellular layers; the cells of the onter layer form an envelope for the
embryo, then become indistinet and grannlar, The inner layer of cells then pushes
out two horn-like prolongations on one side and forms the so-called pyriform body,
inside of which lies the six-hooked embryo (oneosphere). That portion of the out-
gide cellnlar layer which is included between the two horns of the pyriform appara-
tus, according to Moniez, forms the prominent eirenlar or radiate body (disk) situ-
ated at the end of the horns.

Ziirn (13) deseribes symptoms and gives treatment for animals infested
with these tapeworms. His specific diagnosis is short. He goes back
to the statement of earlier anthors, that T, erpansa is sometimes 60" long.
His figures are very poor. In Figure 39 part of the segments are
upside down, i.e., he mistakes the anterior edge forthe posterior edge.

Perroncito’s figures (14) are upside down., His diagnosis seems to
apply pretty well to M. erpansa, although some points in it make one
suspicions of M. planissima. He states, contrary to Creplin, that the
suckers are directed forward. The anterior portion of the strobila is
described as colorless or light yellowish, while the posterior portion is
a more intense yellow. The segments are said to attain a breadth of
33""”.

MeMurrich (16) had oceasion to investigate a tapeworm epizoitic
among sheep in Ontario. He favors a theory that Melophagus ovinus
(the sheep tick) acts as intermediate host for the tapeworm. Judging
from his deseription and figures it is probable that the worm he found
is the same that the writer found later (see below) in the Blairsville
epizovtic (M. trigonophora).

Lenckart (17) gives a very good general deseription of this parasite,

- - e e e ———— . =

“In regard to Verrill’'s report, I might mention that several European authors
have concluded that Verrill fonnd in America all the species of parasites which are
mentioned in that article. Prof. Verrill, however, has written to this Bureau that
sueh was not the case.  As he does not state in every ease in his article which of
the parasites mentioned are found in Ameriea, his report should not be used in mak-
ing up the geographical distribution of the animals in question.—cC. W. 8.
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but certain portions of his article lead me to believe that he had both
M, expansa and M. trigonophora in his possession when he wrote the
article. He discusses the question of life history, and suggests that
some snail may possibly be the intermediate host.

Railliet (18) states that the suckers are directed forward, but gives a
figure (from Neumann) in which they are dirvected dorso-and ventro-
laterally. An original figure of an adult strobila is given, which
seems to be T. expansa,

Nemmann (19) gives substantially the same as Railliet (18).

Curtice (20) attempted to infect sheep by feeding them eggs of tape.
worms. Although his results were not positive, he expresses himself
as decidedly in favor of a development withont any intermediate
host. His experiments cannot be considered as supporting the theory.

Zschokke (21) gives an excellent aceount of the internal organization
of T. expansa. There ¢an be no doubt that he had 7. expansa before
him, for the preparations which he kindly forwarded agreed very well
with Rudelphi’s type specimen. Zschokke's work will be referred to
hereafter in connection with the anatomiecal deseription.

R. Blanchard (22, 24) placed T erpansa in his new genus Moniezia,

Moniez (23) discusses the diflerence between M. expansa and MM,
denticulata, stating that the segments of expansa are thin, transparent,
and yellowish.

Neamann (25) gives a new figure of the head of 7. expansa. The fig-
ure of the head of T. cxpansa given in his first edition is now repro-
duced as 7. Benedeni, but it does not agree with Moniez's original
material. That Neumann, as well as Railliet, included M, planissima in
the species T. expansa is already stated above,

Dewitz (26) mentions Curtice’s conclusions in regard to the direct
development and copies one of his figures.

Quite recently I obtained some of Rudolphi’s specimens and described
(27, 28) the interproglottidal sacs in them; at the same time attention
was called to the fact that M. erpansa of recent authors contained
more than one species, and M. planissima was separated from M. CrpMERSA,

Above have been mentioned nearly all the articles upon 7. expansa
Rud. which it has been possible to find. The species is mentioned in
several lists of parasites which are not included in this review. Tt is
farther to be expected that there are other articles upon a species so
well known (by name), but that they have escaped attention,

ANATOMY,

After this tedious review of articles published on Twnia expansa,
let us pass to a deseription of that portion of Radolphi’s original speci-

men in our Pnsaﬂﬁﬂinll, in order to establish one of the chief points in
the diagnosis of this species,

|
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Prof. Miibius very kindly sent four portions of worms labeled “ Twenia
expansa ; coll., Rudolphi;” Nos. 1-3 from Ovis aries, No. 4 from Gazella
dorcas ( Antelope dorcas).

(1) Scolex very much shrunken, nearly square when viewed en face, 0,368 by
0.368"™. The suckers occupy the four corners, arve distinetly raised and directed
diagonally towards the front. The openings are slit-form (Plate v, Figs, 1-15),

(2) A strobila about 10°™ long by 15" broad. Poorly preserved.  Segments are
distinet (Plate v, Fig. 2). Genital organs well developed, but too indistinet to war-
rant description. Genital pore in antevior half of segment, Interproglottidal sacs
almost imperceptible,

(3) Fifteen segments 7% broad by 1-1.3 long. Interproglottidal saes plainly
visible. The material does not warrant any other statements.

(4) (From Gazella dorcas.) Thirty segments; 10 (not 16m™ as stated in my Note
14) broadd by 1m% long. Somewhat better preserved than 1-3. The segments are
filled with eggs; the interproglottidal saecs (Plate v, Fig. 3), are here and there vis-
ible.

From the above it will be seen that the species accepted as Moniczia
erpansa must possess interproglottidal glands grouped around sacs.
The literature has been searched very carefully to find mention of these
olands, but unless some statement by some author has eseaped atten-
tion, the glands were first described in my preliminary note (26) before
the Société de Biologie (Paris),

The gquestion, of course, immediately arises whether these saecs can
not be found in other species. As a matter of fact we find these
sacs present in several species, which are included in the “ Erpansa
group.” By the aid of the scolex, however, we can determine which
one of these is the trane M. erpansa. The scolex of Rudolphi’s type
agrees very well with the scolex of the worm which Curtice deseribed
as Tenia expansa; it does not, however, agree with Zschokke's figure,
although it resembles one of his preparations. The difference between
this figure and Nenmann’s figure might, perhaps, be explained by con-
traction. At any rate, it is perfectly evident that Curtice’s 7' expansa
comes the nearest to Rudolphi’s type of any specimen in posseszion of
this Burean, and justifies the acceptance of that as the true M. eapansa,

General appearanee.—3pecimens of this species show an extreme
variation in external appearance, aceording to whether they are
alive or fixed by different methods of preservation. These variations,
however, are not more than the variations found in specimens of Twenia
saginata which have been preserved in different fluids.  Older anthors
state that T. expansa grows to more than®* 100 feet in length, but

FE—— —— e e ——

=Tt is well known that several American physicians have reported eases of Towia
saginata of man in which the parasites were said tobe 50, 100, or even 210 feet long.
Zoologists have explained these cases by saying that the physicians had taken a
number of worms, and, supposing them to be all from one individual parasite, have
given the total length of all the fragments. I have myself followed this explanation
in lecturing npon parasites, and believe that this is the true explanation inmany,
althongh not in all cases. Only a short time ago I called npon a physician who has
several bottles in his office containing 7. saginata, and bearing the labels 180 fect
long,” 185 feet long,” **210 feet long,” ete. Upon calling into question thesupposition

e —————————————
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recent authors have already shown that that statement 1- CITONCONS, nnrli
that this enormons length was made up only by placing a nunber of
broken strobile together and assuming that they all belong to one
individual tape-worm, It is not infrequent  to Iin{l wornis 4" or
even 5™ long. The breadth of the worm varies 111;{;1 about 1™
to 16m, aceording to the portion (the nm-.li or the posterior end) |j||:11:’~i-
nred, the age, preservation of the specimen, :uuﬁl llhc e:~:_tt~|1t of con-
traction, The anterior portion is generally whitish, while the pos-
terior end is frgquently of a yellowish or orange color,

Specimens ol worms, a greeing in regard to ﬂu:::- Hh:.lpl.'- of the ].li“J.:I! and
presence of the blind sacs, vary considerably in form, h_m. it IH-‘IH':bt
thought best to make separate species for these '.rarmtmmf, as it is
believed that most of them may be accounted for by contraction.

The scolex varies from 0.368-0.72mm: the suckers measure about 0.3
broad by 0.256"" long; the opening is slit-form. The neck is '['.:'{I.I‘E,‘tl:lll.‘] y
aviable, in some ecases very thin, in others quite thick (contraction).
Sngnmnfatiﬂu begins from 0.5-2"" back of the l]mi‘ﬂ.

Negments 10 from the head measure 1.5™" wide by 0.24™™ Jong:
about 25 sacs are present; the genital anlage is circular in shape,
although, in some cases, slight traces of’ the barrel of the pistol can be
ReeIL

Segments 157 back of the head measure 2™ wide by 0.19"™ long;
about 35 sacs are visible; the genital pores are not yet present; the
genital anlage is pistol-shaped, and at the median extremity is already
divided into two lobes, the anterior destined to form the male canal,
the posterior to form the female canals and glands; the lateral point
of the anlage (muzzle of the pistol) is close to the edge of the seg-
ment in its anterior third. No testicles are visible.

Serments 200" from the head (Plate vi, Fig. 3) measure 3.5™™ wide
by .56 long; about 40 sacs are visible; genital pores not present;
the genital canals become more distinet and the ovary, vitellogene and
shell-glands can be distinguished ; numerons testicles are present; they
ocenpy the median line as well as the rest of the median field.
Zschokke states that the testicles of T. expansa are arranged in two
triangles, one each side of the segment, as is the case in M. trig-
onophora (see below), By far the greater number of segments of 1.
expansa which have been examined do not present this relation,
although in a few segments of this species which were collected at Paris,

that these bottles contained only one specimen each, 1 was assured in the most posi-
tive terms that the worm * 210 feet long™ was entire at the time of measurement,
Further conversation, however, elicited the fact that the worm had not been meas-
ured in the way zoilogists take measurement, i. e., by placing the parasite upon a
table and measuring its length while lying undisturbed, bot that the freshly expelled
ecestode was in a stool of warm water; ona emd of 1t was lifted up and the length
taken by means of a yard-stick while the parasite was in a perpendicular position. In
this way its own weight would, of course, canse an enormous extension, and the
length of 210 feet ™ could be easily obtained.—c. w. 8.

7114—No. 4—3
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the triangular arrangement of the testicles is very distinet. This
character appears in the same strobila with a quadrangular arrange-
ment, but as most of the segments show the quadrangular arrange-
ment, it is believed the triangular arrangement in the older segments of
this species forms an exception.  In Rudolphi’s specimens the testicles
are not visible,

Segments 30 from the head measure 5™ bhroad by 0.4%= long; the
genital pore has pierced the anterior third of the margin of the seg-
ment; the canals are perfectly distinet; the female *lands are all
visible; the entire remaining portion of the median field is erowded
with testicles 56 u in diameter. (As the segments were subjected to
pressure in making the microscopic preparations, this 56 u is probably
larger than normal.)

The topography of the female glands, canals, vagina, eirras, nerves,
and the longitudinal eanals agrees with M. trigonophora (see below, p.
39-11), 80 it is useless to repeat the description here.  The only difference
noticed was that the vagina and cirrus are more exactly on the same
transverse plane (Plate vi, Fig. 4). Zschokke states that, as a rule, the
vagina is ventral while the eirrus is dorsal, but I have found that the
vagina is always ventral on the right side and dorsal on the left side.

The uteri (Plate vi, IFig. 6) come more plainly into view in segments
S80-90 “m from the head, while the genital glands begin to atrophy. - As
the segments grow wider the interproglottidal sacs inerease in number.

In segments 150" from the head the uteri ave fully developed; they
extend into the lateral fields dorsally of the longitudinal canals, The
testicles are no longer visible; but the receptacnlum seminis still per-
sists; this organ is generally somewhat longer than in M. trigeno-
phora. Intheremaining segments the ova come more plainly into view,
and finally the segment represents a bag of ova.

(Orva.—The eggs measare 30-60 u in diameter, the bulb of the pyri-
form apparatus 20 .

EPECIFIC DIAGNOSIS,

The specific diagnosis of this form is as follows:

Moniezia expansa {R., 1810) R. Bl., 1801,—8trobila attains 45 in length; anterior
portion nsnally whitish, posterior portion generally yellowish. Head 0.36-0.7"" in
diameter, obtuse, more or less square, slightly lobed; suckers distinetly raised,
apertures directed diagonally forward. Segments always mueh broader than long;
end segments attain 16m™ in width and are quite thick, Topography of nerves, longi-
tudinal canals, genital canals, and female glands similar to M. planissima; testicles
nsually arranged ina quadrangle, rarely in two triangles except in the younger seg-
ments. Interproglottidal glands loealized around blind sacs which open between
segments,  Ova 50-60 4, bulb of the pyriform apparatus 20 .

Type specimen is in the Kionigl. Musenm fiir Natarkunde, Geheimrath
T'rof, Dr, Mibins, Direktor, Invalidenstrasse, Berlin, Germany. Several
segments of the type are in the Burean of Animal Industry, and in
the private collection of €. W, Stiles. Typical specimens will be sent
to musenms and specialists exchanging with this Burean, Co Wo By |
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(5) Moniezia oblongiceps sp. n., 1803,

[Plate VII, Figs. 1-4.]

Host,—Coassus ap. (8. & H.)
Geographical distribution, —Washington, D. C., imported from the Island of Trinidad,

Sonth Americs.,

In a post-mortem examination of a Coassus sp? recently imported
for the National Zodlogieal Park at Washington, D. C., from South
America, two specimens of an adualt cestode were fonnd which bear a
great resemblance to M. expansa, but which differ from it in the form
of the head and segments as well as in general appearance,

While for a long time we were inelined to look upon this as a simple
variety of M. expansa, we incline at present to the view that the para-
site in question represents a distinet species, which, however, is very
closely allied to M, erpanse of cattle and sheep. If only a few seg-
ments of the worm were in our possession we should undoubtedly
determine them as identical with that form, but with two well pre-
served specimens before us it has been decided that they represent a
true species.

ANATOMY,

General appearance.—Two strobilie provided with heads measnred
respectively 97" and 85" in length. A third strobila, which evi-
dently belonged to one of those provided with o seolex, measured 31¢m
long. The head is not distinetly separated from the neck; the segments
gradually increase in breadth to 50°™ from the head, where they
reach the maximum of 9 from this point they diminish in hl‘ezll]t.il
and increase in length so that the end segments measure 6.5 x 1m», Al
the segments are quite thin.  When fresh the worms have a very light
yellowish tinge.

Seoler.—~The head measures (preserved) 0,48-0,56mm broad; it is
somewhat narrower in its dorso-ventral diameter, The same ||u.~;;:mr::—
ments are preserved for a short distance back of the head, so'that the
latter is not distinetly sepavated from the body. While the head of
M. cxpansa viewed en fuce ismore or less square, this head is distinctly
oblong, The suckers (0,19 in diameter) are situated at the f'ﬂll‘t'
corners. . The openings in our specimens are slit-form and directed half
forward, half corner-wise. The suckers are not o distinctly raised as
in M. expansa.

In Fig. 2b, Plate vir, the portion back of the head is broader than the
head; in another specimen (Plate vir, Fig. 2), the diameter of the head
18 preserved for about 27", then it decreases somewhat for a v ery short

distance, and finally i IIH..-J,‘L:tﬁLﬂ again, This variation is due entirel y to
contraction,
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Segments 10°™ from the head measure 5™ wide hy 0.16 long; about
S0-36 sacs arve present; no testicles arve visible, but the genital anlage
has the characteristic pistol shape; the pore is not present: the median
end of the anlage is already differentiated into a male and female lobe,
In segments measaving 5" hroad by (.48 long, the pore is just on
the point of piercing the margin in its anterior third, the outer cuticle
invaginating to meet the genital canals; the eirrns-pounch is not yet
formed ; the male and female canals are separated in their entire length ;
female glands arve all formed but are small. The remaining portion of
the median field is ocenpied by testicles which are found in the median
line as well as elsewhere; the interproglottidal sacs have increased in
number in proportion to the width of the segment.

Segments 21 from the head measure 6" broad by 0.48"™ long;
the genital pore is present: all of the organs have increased in size;
the testicles have inereased in number but are less numerous and
smaller than those of M, expansa ; the genital organs and the longitu-
dinal eanals present the same topographical relations found in the
other species of Moniczia ; copulation has taken place in segments 220w
from the head. The canal inside the cirrus is frequently quite wide,
This widening is sometimes seen in other forms also, but it has never
been seen so pronounced as in the worm now under consideration.
The genital papillie are much more prominent than in any other species
examined except M. denticulata and Th. Giardi.

Regments 3000 from the head measure 6,75"™ broad by 0.48"™ Jong,
Segments 40°™ from the head measure 3™ broad by 0.56™™ long; the
uteri become more prominent, while the female glands begin to atrophy.
Segments 50 from the head reach the maximum breath of 9™, while
in the next 40°m they decrease in breadth to 6.5™ by 1™ Jong, In the
last segments the female glands and testicles have entirely disappeared.

Eggs.—The ova measure 48-60 y in diameter; the bulb of the pyri-
form organ 16=20 g; the horns are very short, 3-10 .

BPECIFIC DIAGNOSIS.

The speeific diagnosis of this cestode is as follows:

M. oblongiceps sp. n., 1893.—8trobila attains 97 (probably 120 or more) centimetersin
length ; yvellowish. Head not distinetly separvated from neek ; oblong when viewed en
Sface, the breadth (0.48-0.56" ) being greater than the thickness; snckers 0.1% 1 diame-
ter, not prominently raised, sitnated at the fonr eorners; openings slit-form and di-
rected dingonally forwards,  Segments always broader than long, vather thin: maxi-
mum breadth (about 50¢7 from head) 99 end segments 6.5 wide by 1 long,  Topo-
graphy of organs same as in M. capansa; testicles less numerons and smaller.  Inter-
proglottidal glands arranged around sacs,  Eggs 48-60 i3 Imib of pyriform organ
16-20 43 hiorns =10 e,

Type in the Burean of Animal Industry, U. 8. Department of Agri-
culture, 8. & IL.
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(6) Moniezia trigonophora sp. n., 1803.

iPlates VI IX.D

Synonymy.— Tania cxpanse Curtice, ex parte, specimens in the collect ion of the “'III‘II!:I.II
L ;_uj' Animal Indunstry. F. erpanse MeMurrich, see p. 30. 1. Benedeni Neu-
mann, &r pcle, .
Host.—Sheep ( Nenmann, Curtiee, MeMurrich, Stilies, Hassall). .
Gevgraphical digivibution.—North America: U. & A., Washington, 1'].1 C. {[.Iil'fll‘{-‘:,
Stiles, Hassall); Blairsville, Pa. (Stiles); Canada (MeMurrich). France
(Neumann).
LITERATURE.

McMunrics, See above, M. erpansa, p. 27.

SuILEs.  Notes sur les Parvasites—14: Sur le Tania erpansa Rud. ; IT::_rmpt. rend. d. L.
Soc. d. Biol., Paris, 1892, p. 165. (7. Benedeni de Nenman., ) .

Bemerkungen iiber Parasiten—17: Ueber die topographische Anatomie des
Geflisssystems in der Familie Teniadaw ; Centralblatt f. Balkt. u. Par., 1893,
bd. x111, p. 465.

HISTORICAL REVIEW,

MeMurrieh (1) menfions a tapeworm epizoiitic in Canada, n.nq ﬂ.?ag-
noses the parasite as Twnia erpansda. From his fignres and description,
however, we suspect that the worms belong to this new species.*

In September, 1801, Stiles received instractions from Hon. Edwin
Willits, Acting Seeretary of Agriculture, to proceed to Blairsville, Pa.,
and study an epizoitic among sheep, which was reported as existing at
that place. He found that the sheep were infested with a large number
of worms, which were undoubtedly the cause of the trouble.  Strongylus
contortus was present in the fourth stomach in such numbers that it
was almost impossible to see the mucous membrane, Besides this, all
of the sheep examined eontained large numbers (10-30) of tapeworms
belonging to the speeies here deseribed.  Upon comparing these worms
with parasites in the Bureau eolleetion it was found that Curtice had
collected a number of the same Kind from sheep slanghtered at Wash-
ington, D. C., and had determined them as Twnia erpansa,  As stated
above, Neumann's specimen of M. Benedeni also agrees with this form.

ANATOMY,

(feneral appearance.—~The worms are of a cream color when fresh. The
hiead is quite small; the strobila attains the length of about 1.6 meters,
The segments are very sharply defined, in nearly all cases broader than
long, althongh some segments were found which were almost square,
or even longer than broad. The largest segments arve generally 6-7mm
broad by 2me Jong,

Seoler.~The head (Plate viin, Figs. 2-2¢) in preserved specimens
measures 0.624-0.704" bhroad ; in a balsam-preparation of the same form

" Through the kindness of Prof. MeMuarrich I have been able to examine the worm
mentioned by him as T. expansga, and have verified the interpretation given above,
There is no doubt that the worm is identical with M, trigonephora.—c. w. 8,
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itmeasnred 0.768"" hroad. The head passesimperceptiblyinto the neck,
which frequently shows a pseado-segmentation; the true segmentation
hegins 2™ back of the head, where the worm is 0.458 broad. The suck-
ers (under pressure) measure 0.272 in diameter,  In aleohol specimens
the opening is slit-form,

Plate v, Fig, 2, represents the head of the smallest worm found.
The strobila measured 2.7 Jong; segmentation is visible, but no geni-
tal organs are developed. The head is pear-shaped and measures 0.48
broad ; thesuekers (0,256 by 0.2) ave divected diagonally forwards—dorso-
(or ventro-) laterally,

Segments 50" from the head measure 29" wide by 0.13 long; 10~
14 interproglottidal sacs are present but indistinet; the genital
anlagen are indistinet: no testicles ean be seen; 75" from head, abount
18 saecs are visible: no testicles are developed. The genital anlage
is represented by a round clump of tissne on each side of every segment,

Segments 10em (Plate v, Fig, 3) from the head measure 0.4
long by 4.5"" broad; the genital pores are not present; the genital
canals are but little differentiated; the median end-kuob of' the pistol-
shaped genital anlage is indistinetly divided into two lobes; the testi-
cles and ovaries are not visible. At the border between every two
segments a number (20-27) of blind sacs are distingunishable; 150w
from head the segments arve 3.5™" wide by 0.4" Jong; testicles begin
todevelop; the genital canals gradually become more distinet.

In segments 190" from thehead the testiclesare nnmerons, In seg-
ments 200m» from the head, the female anlage becomes guite distinet
from the male ducts. It sends a prolongation toward the ecenter of
the segment; a portion branches from fhis toward the posterior edge of
the segment and becomes the anlage of the vitellogene gland; another
pm*tinﬁux tends toward the anterior edge; its end spreads and forms the
anlage of the ovary, DBetween these twoanlagen is seen the anlage of
the shell gland, The portion of the male anlage just median of the longi-
tudinal eanals begins to form convolutions, and its end, which is rather
thin, ean be traced past the female glands a short distance toward
the median line of the segment. At abont this stage the canals, which
were at first solid, begin toshow a lumen.

Segments 30°m (Plate v, Fig. 4) from the head measare (balsam
preparation) G broad by (.88 long. Thu interproglottidal sacs have
inereased in number (30-36) and size. The genital pores have pierced
the cuaticle; they are invariably sitnated in the anterior half of the
margin. The ecirrus-pouch is well developed; the lateral portion of
the vas deferens (vesicula seminalis) is much convoluted and filled with
spermatozoa; the median portion of the vas deferens crosses the ovaries;
150-240 testicles are present in each segment and are arranged in two
triangles; the long leg (base) of the triangle is nearly parallel to the
posterior edge of the segment, the short leg (perpendicular) parallel
with the lateral margin; the hypothenuse runs from the antero-lateral
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portion to the posterior edge near the median line.  While the l'u.a't:.i:-h-s
are generally included within these limits, they are frequently found
outside the same, so that the trinngles must be considered as a conven-
ient but not rigid diagram.

Oceasionally testicles were found in the lateral fields.  This shows an
initial step in the wandering of the testicles from the median to I‘tlw
lateral fields, a tendency which reaches its highest development in
Th. Giardi. In the female genital organs, the eanals present distinet
lumens: the vagina is sharply separated from the receptaculum semi-
nis; the three glands are distinetly differentiated from each other, both
anatomically and histologically.

Segments G0 (Plate 1x, Fig. 4) from the head measure (under
pressare) 6™ broad by 1" long. There are 35-37 interproglottidal
sacs to each segment. Copulation has alvready taken place, as is shown
by the presence of spermatozoa in the receptaculum seminis. The
various genital organs, with the exception of the uteri, can all be dis.
tingnished. The female glands form a cireular clump plainly visible to
the naked eye on stained specimens, For a careful study of the
anatomy, segments 60-80 from the head are well adapted. The
segments are nearly the same width (6-6.5""), but increase gradually
in length (1-1.36™=), The posterior flap of every segment overlaps
the next segment by 0.24m%, The arrangement of the testicles in
two triangles is general, but testicles are frequently seen in the
median line, The arrangement of the female genital glands in a
rosefte is very striking. In the general topographical relations of
the organs there are noticed several important characteristics whieh
agree with M. planissima, i. e., the genital pores are in the anterior
half of the margin; on the right side the vulva is ventral of the eirrus-
pouch, and on the left side the cirrus-ponchis ventral of the vulva; the
two organs are, however, not exactly on the same transverse plane, but
the wvulva is regularly found slightly posterior to the cirrns. The
genital canals of each side, in passing to the median field, eross the two
longitudinal canals and nerve dorsally, and the vas deferens passes the
ovary dorsally. The relative position of the genital and longitndinal
canals, or of the ovary and vas deferens, gives us two excellent points
by which we can immediately distinguish the dorsal from the ventral
surface.

Male genitalia,.—The description of the cirrus-pouch of M. planissima
applies almost equally well to this species, except that the layer of
ciliary projections is not well developed; in fact, in many cases it was
impossible to find it. As a general rule, a genital cloaca is present
instead of a genital papilla, even when the penis is extended. That,
however, is simply a matter of contraction, for, as seen below ( Th.
Giardi), the development of the papilla in its fallest extent depends
upon the absence of the cloaca and viee versa. In the genus Moniezia
however, there is a distinet collar around the genital openings even
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when the genital eloaca is reduced to a minimun,  From the base of
the cirras-pouch to the free end of the extended penis is 0320 to the
base of the cloaca, 0,16, The median half of the pouch is considerably
constricted, owing to the presence and contraction of a thick layer of
cireular muscles,  The vas deferens branches freely, the branches run-
ning to the testicles, whieh are about 48 g in diameter.

Female genitalio.—The only practical difference observed between the
vilva of this species and that of M. planissima is that the former has a
position slightly posterior to the center plane of the cirrus-ponch. The
vagina is about 0.4"™ Jong; the histology agrees with that of M.
planissima, except that the muscular layer is slightly more develope.
The eciliary layer is somewhat less developed; in fact, in most cases, it
has not been possible to recognize it at all,

The receptaculum seminis lies dorsally of the ovary, but generally
presents a slightly different aspect from that of M. plunissima or of M.
cepansa; while in those latter species it was rather long and not very
wide, in this species it is muech shorter in proportion to its breadth
(0,28 Jong by 0.144). The wall consists of a =imple layer of flat
epithelinm: in many eases it has been impossible to distingunish any
basement membrane, while in several cases it was distinetly visible.
As a general role it may be stated that the receptaculnm seminis rans
diagonally from before backwards instead of parallel with the anterior
edge; this, however, may be subject to variason according to the state
of contraction of the segment.

From the ventral side of the receptaculum seminis (Plate vinr, Fig.
5: Plate 1x, Fig. 3) near its median extremity a canal takes its origin
and makes a bend ventrally. In this eanal the ova eome in contact
with the spermatozoa (fertilization canal or first portion of the oviduet),
The eanal can be traced to the calyx of the ovary, with which it is
connected by a eonstricted portion, as in the case of M. planissima.

A short distance from the receptaculum seminis this oviduet gives off
a canal dorsally, which, after one or two eonvolutions, enters the shell-
gland and runs to its center. Here it meets with the vitello-duet,
and from their point of juncture (ootyp) the third portion of the ovi-
duet extends towards the uterus after making several convolutions
in and ontside of the shell-.gland,  As it passes towards the anterior
portion of the segment it runs directly dorsal of the upper end of the
first portions of the oviduet and empties quite suddenly into a cavity
elongated laterally, which is the uterns, The exact positions of these
canals vary slightly in different segments,

Histology.—The histological structure of all these canals agrees very
well with that deseribed in M, planissima ; i. ¢., there is a lining epithe.
limm with basement membrane; the eonstriction at the npper extremity
of the oviduet is surrounded by eirenlar fibers, The ova follow the
same course as those in M, planissima ; i, e, from the calyx of the ova-
rinm they descend through the constrietion to the first portion of the
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oviduet (fertilization eanal), come in contact with the spermatozod,
deseend through the second division of the oviduet to the middle (ooty))
of the shell-gland, coming in contact with the vitelline matter and
egg-shell secretion; they then pass throngh the ascending (or third)
portion of the oviduct to the nterus.

Iweretory eanals.—The ventral canals arve meh larger than the dorsal
canals, and are eonnected at the postervior border of each segment by
the transverse canal. As a rule they lie laterally and ventrally of the
dorsal canal; rarely a projection of the ventral eanal extends somewhat
dorsally of the dorsal canal (probably a matter of contraction). The
lumen of the ventral canals measures (L368™" by 0064, being longer
laterally than dovso-ventrally. It is lined by an extremely thin cuticle,
surrounded by parenchyma. The muscle-fibers of the body ecluster
around it so that it sometimes appears as it they formed a regular layer
around the lumen.

The dorsal canal seldom measures over 24 u by 9pu; its euticle is thicker
than that of the ventral canal. Sudden swellings are seen, such as
are desceribed below in Th, Giardi.

Interproglottidal glands.—The cells of the interproglottidal glands
are grouped, as stated above. Sections through these (Plate 1x, Figs,

~2) show that numerous large cells are groupad around small blind
sacs, which empty between the proglottids. The entire structure is
about 0.15%m in diameter. The nuclei of the cells measure 4. While
the nuelei of these cells in M, planissima generally contained only one
nucleolus, two nucleoli are observed to be the rule in this species; the
cells converge towards the sac. The wall of the sac has the same Ins-
tological structure as the vagina and cirrns, 4. e, the lumen is sur-
rounded by a layer of ciliary projections (5y), which is followed by a
nearly homogenouns layer (3u) containing nuclei. 1t was seen above
that the vagina was not an invagination of the outer euticnlar wall,
and the similarity of histology between the vagina and these sacs would
naturally lead one to assume that these sacs also are not invaginations
in the strictest sense of the term.

Segments 100 from the head measured, under pressure, 6.5"™ broad
by 1.12mm [ong (median line), 1.25 (on the side). The blind saes have
inereased to about 40 in number. In segments 1000-150°" from the
head the breadth varies from 5.5 to 6.5"™, the length from 1.25-2™m,
A decided change is brought about in the anatomy of the segment
by the change in the genital organs. The testicles, ovaries, vitellogene,
and shell-glands gradually atrophy. The two uteri (Plate 1x, Figs. b, 6)
come more plainly into view, one on each side of the segment; they
form numerous folds and gradually oceupy the lateral and median
fields, generally leaving, however, a elear space in the median line.  The
receptaculum seminis is full of spermatozoa and very prominent,

In connection with the above description it must be mentioned that
the point (i. e, the distance from the head) where the various organs
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begin to develop vavies greatly in different specimens. In some cases
the interproglottidal sacs appear before the genital organs, in other
cases not until after. In several specimens of this species the sacs
were very few or even entirely absent (young specimens), while in one
specimen they were fused into a regular line very similar to the inter-
proglottidal line of M. planissima. This is undoubtedly to be looked
ILpHOTL G5 i TPeVersion.

In the end segment of one specimen was found a single median but
normally developed set of female genital organs with a single lateral
pore.  This probably represents a reversion to a former type with single
pores,

The mature ova measure 52 y—60 u in diameter; the bulb of the
pyriform apparatus is 20 4-24 p; the horns (12 p=15 p long) end in a
knob; the hooks of the embryo measure 9 p long, In this species it
was plainly seen that the pyriform body was surronnded by a mem-
brane, a detail which was not so clear in M. planissima.

SPRCIFIC DIAGNOSRIS,

The specific diagnosis of this form is as follows:

M. trigowophora sp. n., 1893, —8trobila attains L6-2" in length, cream to whitish
in color. Head 0.6240-0), 704w hroad ; suckers not distinetly raised, 0,256 by 0,20m
slit form. Neck filiform, 290 Jong. Segments generally broader than long, although
emd segments are occasionally seen which are square or even slightly longer than
broad ; rarely overt™™ broad by 22w long. Topography of longitudinal canals, genital
eanals, and female organs the same as in M. planissima and M. exrpansa; testicles
usually arranged in two triangles; generally absent from the median line of segment.
Genital pore never behind the middle of the segment. Owva 52-60 3 bulb of pyri-
form apparatus 20-24 g ; horns 12-15 .

Type in the Bureau of Animal Industry, U, 8. Department of Agri-
cultnre. Typical specimens will be sent to musenms and specialists
exchanging with this Burean. 8. & H.

C. Denticulata Group. (M. denficulata, and M. alba.)
Interproglottidal glands absent,

(7) Moniezia denticulata { K., 1810) K. 1., 1891,
[Plate ¥, Figa, 4-7.]

Synonymy.— Tania denfienlate Rudolphi, 1810; T, denficolata (R.) Perr., 1882; Mon-
iezia denticnlate (1) K. Bl., 1801; ( Alyselminthus denticulatus, Blainville, after
Baird, 1853),

Host.—Catile (Rudolphi).

tiengraphical distribution.—? (Alfort Musenm, Rud.’s specimens.)

LITERATURE.

(1) RuporLrar, Hist. nat. ii, 2, pp. 79-81.

(2) Ent, 8yn., p. 145,

(3) Gurrr. Lehrbueh der pathologischen Anatomie der Haunssiingethiere, 1831, i, p.
381, taf. X, figs, 3-4.




43

(4) Creruiy.  Endozoologische Beitrige. 1. Ueher Tenia rh-nﬁn.u?am T-.‘_lu.l:, _nnﬂ
Tenia expansa Rud.; Wiegemann’s A rchiv. f. Naturg., 1842, i, pp. 315-327.
(5) DusarpiN. Histoire nat., p. YA,
(6) DigsiNg. Syst. Helm., i, p. 498, - . e
(7) BaLrLeT. Histoire naturelle des Helminthes des prineipanx mammiteres qoues-
tiques, 1866, pp. 162-163.
(8) Davaine. Traité, ete., 1877, p. liii.
() Zimx. Die tierischen Parasiten, p. 197.
(10) PErroxciro. 1 Parassiti, ete., 1882, p. 240, figs. '_l_ﬂl.-mﬂ. o .
(11) Levckart, B. Bandwiirmer; Koeh's Encyeclopiidie lh'.].‘ gesammien Thierheil-
kunde, 1885, pp. 399400, T, denticulata nnder Hipyi'uh'um.. e
(12) Perroxciro. Trattato, ete., 1856, p. 232, fig. 78 (after Gurlt), B0-81 (orig. ).
(13) Ranuier. Fléments, ete., 1886, p. 260
(14) NeuMmax~, Traité, ete., 1888, 1 éd., p. 577 .-
(15) R. Braxcuakp. Surles Helm. des Anthr, (foot note) ; Mém. d. 1. Boe, Zool. d.

France, 1891, p. 187. : E Y
(16) Mnmﬂ::*:. Notes ;n?r les Helminthes, vi, 4; Rev. Biol. du Nord de la France, 1291,

3 pages.
(1T) R. BE..\]E{:E!ARD. Notices Helmin. 2. sér., 6; Mém. d. 1. Sm-.. Zool., 1891, p. 444,
{(18) NEUMANN, Traité, ete., 2 éd., 1892, p. 401, Fig. 183. Engl. Transl., pp. 412,429,
Fig., 183 (M. Bencdeni).
{19y Curricr, C. Parasites, ete., 1892 . \
(20) Stiles. Bemerkungen iiber Parasiten—17: Ueber die topographische Anatomin
des Geflisssystems in der Familie Tenaide; C. f. B. v, P, 1893, bd. x11, p.
465,

HISTORICAL REVIEW (1810-1802).

Rudolphi gives as diagnosis of Taenia denticulata:

Tania: capite tetragono, collo nullo, articulis brevissimis, foraminibus marginali-
bus oppositis, lemniseis dentiformibus.

Camper. in Beschiif. d. Berlin. naturf. Freunde, 1v, p. 39.

Gaelin. Syst. Nat., p. 3074, n. 55. Tenia ovina, 3 bovis.

Carlisle. Trans. Soe,, Linn. 11, tab. 25, Fig. 15-16. 7. ovina, bovis.

Rudolphi. Hodepor \_’ﬂl. I, p. B1; vol. 11, p. 30. T. denticulata.

Hab. in Bove. Camperus a bove; Havemannus, Schol® Vet. Hannov. Director
merittissimus, a vitnlo (solitariam, capite destitutam); Chabertus a vacea copiose,
dejectam observaverunt, hic efiam in vacem ventrienlo quarto reperit. Specimina
mea ex Museo Schole Veterinarie Altorfensis ditissimo.

Deser. Vermes quindecim ad sedecim pollices longi, antice duas ad quingne lineas,
postice fere pollicem lati; eoloris albidi, vel grisei.

Caput exignum, tetragonum, latinsenlum, esenlis quatnor, antiecis, snbeontignis,
subglobosis, hornm apertnra exigua, orbienlari. Collum nullum. Artiendi aliquot
capiti proximi angnsti, mox vero latiores, tandemn latissimi et submquales finnt, ita
tamen, ut in uno alterove specimine media vermis pars panllo angustiores et simul
longiores objiciat; omnes ceterogquin brevissimi, nt longitudo latissimornm vix
lineam, plurimornm ne dimidiam quidem excedat. Margines articulorum postici
erenati sive undulati superficiem insequentinm qua partem tegunt; laterales (ante-
rioribus nonnullis, rarius medins gquibusdam articulis exceptis) obtusiusculi, fora-
mine untringue medio, opposito, insignes, e quo denticulus acutns, leviter reflexns
et durinsculns (lemniscus) exseritur. Substantia mollis, plus minus erassinsenla, ut
crassities interdum lineam adwquet. Ova in substantia media enmulata, ovariis
regnlaribus mihi non vieis.

Of the articles which Rudolphi mentions, Camper has not been con-
sulted. It does not seem that Carlisle’s figures could refer to this
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species, and it seems doubtful whether Gmelin's referenee is to denfien-
lata,

Gurlt (3) obtained Rudolphi’s specimen and gave two ficures, which
are copied (Plate v, Figs, 4, 5).

Creplin (4) does not believe that Carlisle’s drawings vefer to 7., den-
ticwlata. Mayer’s drawings (Analecten f. verg. Anat., 2. Samml., Figs,
4, 3) he thinks are T. expansa, and he is skeptical whether Camper’s
and Havemann’s specimens were 1. denticnlato.  Creplin himself
obtained Rudelphi’s original speeimens, and says in regard to them
that there was only one specimen provided with a head; this specimen
measured 1-2° long, The head was rather four-cornered, and sat like
a knob on the end of the anterior cone-shaped portion; the suckers
formed the blunt corners of the head and opened directly in frout
(Plate v, Fig, 5). The portion immediately following the head was
wrinkled, but it was not clear whether these wrinkles represented true
secments, henee it was doubtful whether a neck was present or not:
this portion widened very rapidly. All the segments were very short;
the lateral edges were convex; the posterior edge covered the following
segment for some distance, The broadest segments he had were about
3" wide by 1" long, thick and bloated. Double pores were present,
These were situated immediately belhind the posterior edge of the next
antervior segment, with the erception of a few cases where they iwere
nearer the middle; ® from the pores the lemniscus (eirrus) protraded ;
the latter was short, thick, and rather conical, on the end truncate.

Creplin then deseribes the ova with the pyriform apparatus. As
diagnosis of 1. denticulata he gives the following:

1. capitis tetragoni, parvi esenlis angulos ipsins eflicientibus, magnis, antrorsmm
apertis, collo subnullo, avticulis omnibns erassis, celeriter insigniterqoe latitadine,
panlum longitudine erescentibus, anteriovibus ideo brevissimis, reliquis ommnibns
perbrevibus atgne admodum latis, marginibus hornm lateralilms eonvexis, postico
protracto et ita sequentis artienli partem anteriorem cireumeirea late tegente, fora-
minibuos articnlornmlatiorem (et lemniscis) marginalibus oppositis secundis.  (Artie-
uli postici ingogniti, Owva globiformia. )

Dujardin (5), Diesing (6), Davaine (8), and Ziirn (9) do not add any
original observations on T. denticulata, but give very short diagnoses,

Baillet (7) states that 7. denticnlate measures 35 to 40 or even 78
in length. He gives the measurement of the eggs as 0.09-0.005mm,
which, as Moniez has alveady pointed ont, 1san error.  In his deserip-
tion there is little which aids ns in determining this species,

Perroneito (10) eonsiders denticulata vather as a variety of expansa
than as a separate species, but it is evident from his figures and deserip-
tion that he did not have a trae denticulata before him.  His fignres
seem to me to resemble copansa, while a part of hig deseription applies
equally well to erpansa and planissima.

*The italics are mine,  From my drawing of IRl |ﬂ|i'5|. type (Fig. 6) it is evident
that Creplin made his statement on loose segments, and mistook the anterior for the
posterior edge.—C. W. 8.
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Lenckart (11) has published by far the best deseription of this species
that has yet appeared (Creplin excepted). It is based upon a speci-
men in the Leipsic musenm. Lenckart states:

Eine sweite, dem letztern eigenthiimliche Arvt ist die gleichfalls den Dipylidien
:Ellg!'.lli'.i'l"l,,"ﬂ Tawia denlicalata Bnd, In ihrer Statur der Teweie cepansa iih nlich,
anterscheidet sie sich aber nicht bloss dureh eine nngleich geringere Grisse, sondern
schon anf den ersten Blick, gewisser weiterer Eigenthiimlichkeiten cinstweilen nicht
zu gedenken, durch ein gedrungeneres, derberes und feisteres Aussehen.  EKin Exem-
plar von 320m® Liinge hat schon 257 hinter dem Kopfende eine Breite von 4™ und
in dem 100@® Igneen hinteren Kirper eine solehe von 130w, Die Liinge der leteten
Glieder betriigt 1,59, Bei grisseren Wiirmern soll die Breite sogar auf 26%™ heran-
wachsen., Der Kopfistetwas orisser als bei Temia eepansa (0.777) muud mit grosseren
Sangniipfen verschen, die ibm eine mehr viereckige Form geben. Auf ihn folgt
auch hier zunichst ein dilnnerer Abschuitt, der aber selir bald schon sich verbreitert
und gliedert, and weit rascher als bei Twnia crpansa zo den spiiteren Dimensionen
heranwiichst. Dabel sind die Glieder aber durchsehnittiiel kiirzer als bei der lete-
tern.  Die auch hier mit zonehmender Grisse allmiihlig immer stiivker hervortreten-
idlen manschettenfirmigen Gliedriinder sind gewihnlich dentlich gewellt und anch
fiber die Seitenkanten hinaus fortgesetzt, so dass die hinteren Ecken stiirker promi-
niren und an den letzten und grissten Gliedern zahnartig nach anssen vorspringen.
Die reifen Eier gleichen denen von Tenia erpansa, bleiben aber mitsammt dem
Embryonalkiérper in ihren Dimensionen wm Einiges hinter denselben zoariick.

Leuckart seems to think that this species is not an uneommon para-
site, although, as he has recently written (personal correspondence),
this opinion is based upon report more than avon his own observation.

Railliet (13) states that the eggs are cuboid and twice as large as
those of 1. expansa.

Neumann adds nothing new to our knowledge of this parasite in the
first edition of his Traité (14),

R. Blanchard (15, 17) places dentienlata in his new genns Moniezia.

Moniez (16) states that denticulata is frequent in sheep killed at Lille,
He gives as characteristic of this parasite that the segments are opague
and thick, and the square head is different in shape from that of
erpansa.  Moniez also cites Baillet’s paper, and discusses Creplin's
article.

I am at a loss to know how to judge this article by my distin-
guished colleague, for, although his statements are conci se, it wus
found upon comparing specimens of the parasite he determined as 7.
denticulata that they did not agree with Rudolphi’s specimens,  Hence
I am compelled to assume, for the present at least, that Monicz has
not examined the true M. denticulata.,

Neumann (18) lengthens his diagnosis in the second edition of his
excellent work, and gives a figure of the scolex of T, denticulata. T his
figure, however, does not agree with Gurlt’s figure of Rudolphi’s type,
but agrees exceedingly well with my drawing of Moniez's oviginal afu:ri-
men of T. Benedeni. Hence it must be assumed that Neumann also did
not find the true M. denticulata.

Neumann quotes Humbold (Berliner thieriirztlich. Wochenschrift,
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1892) as stating that he found a specimen 45 meters long in a five-year-
old cow. THumbold’s statement must, of course, be taken cum grano
salis. Curtice (19) is the only author whe c¢lains to have found this
species in America, His specimens, however, which are now in our
Burean collection, are certainly not M. denticulata, although they are too
macerated to be definitely determined.

From the above review it must be concluded that scareely anything
is known about M. denticulata; that the only authentic specimens of
this species which have found their way into print are Rudolphi’s
specimens which he received from Alfort, and the specimen Leuckart
described. We know practically nothing of the microscopic anatomy
of M. denticulata.

Through the kindness of Geheimrath Karl Mébius, the writer has in
his possession a few segments of Rudolphi’s oviginal Twnia denticulata,
These zegments arve filled with ova; they measuare 8= broad by 1.140w
long. The specimens are so old that it would be unsafe to state much
in regard to them, but several points arve distinetly visible.  In the first
place, one is immediately struck with the position of the cirrus, which
pierces the side of the segment (Plate v, Fig, 6) at or very near its
posterior border. The cirrus is stout and blunt; the cirrus pouch is
80 u long, the proximal portion (24 u) being constricted by cirenlar
museles, as obzerved in other species.  The vas deferens could be traced
but a short distance; it could, however, be plainly seen that the genital
canals eross over into the median field dorsally of the longitudinal
canals. 1t will be noticed also that the lateral field is very narrow, the
ventral canal coming very close to, or even erossing, the proximal por-
tion of the cirrus-pouch. The outer canal can be distinetly seen to
ocecupy a position slightly ventrad of the other canal, and to have a
thinner enticle, Henee the former, by analogy, is the ventral, the latter
the dorsal eanal. The transverse canals were not visible. The genital
glands have all been suppressed by the uteri. The uteri were confined
to the median field. The ova are round (48 g in diameter), the embryo
measnres 12 g in diameter and is surrounded by a pyriform apparatus.
No interproglottidal glands could be discovered.

With the aid of the three figures of this species given in the present
paper, it is hoped that some one will be able to determine Moniezia
denticulate and give an account of its microscopic anatomy.

SPECIFIC DIAGNOELS,

The following may be aceépted as a provisional diagnosis of this
species:

Moniezia denticulata (R., 1810) R. Bl., 1891.—S8trobila 32-40°™ (to T8) long; head
0. 70 hroad, with proportionately large snckers directed anteriorly ; neck absent or
very short, anterior segments very short, inereasing rapidly in breadth, but gradually
in length as they grow older (Gurlt's figure) ; 25 from head they measure 4™ wide;
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segmenta may attain 13mm to nearly 25mm (R.) in breadth; mature segments quite
thick; segments 8m= broad by 1.14 long are filled with ova. Genital pores are in
the posterior half of the marging in segments of Rudelphi’s type they are close to
the posterior corner of the segment (cf also Gurlt's figure): penis prominent and
blunt; relation of vas deferens (and probably of the vagina) to the longitudinal
canals the same as in M. planissima; nteri (always?) contined to the median field;
eggs 48 1, bulb of pyriform body 12-16 s, horns 8=16 g,

Type in the Konigl. Musewm fiir Naturkunde, Berlin, A few seg-

ments of the type arve in the private collection of C. W, Stiles,
CI ‘v! H‘I

(8) Moniezia alba (P’erroncito, 1879) R. Bl., 1801.
[Plate X.]

Synonymy.— Teenia alba Perroncito, 1879; Moniczia alba (Perr.) R. Blanchard, 1801;
M. alba var. dubia Mounies, 1801,

Hosts,—Sheep (Perr., Mattozzi, Neumann, Blaise); cattle (Perr., Moniez, Railliet).

Geographical distribution.—Ltaly (Turin, by Perroncito:; Macerata, prov. Marches, by
Mattozzi). France (Lille, by Moniez; Alfort, by Railliet). Algeria (by
Blaize, after Neumann ).
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HISTORICAL REVIEW.

Perroncito’s Ttalian article (1) is not at m y disposal, but he printed
an article (2) in Germany about the same time, and that probably con-
tains substantially the same data. The deseription reads:

T. candida, Illl_'lltﬂ rarius hine inde tracto quodam diluto-flavescente vel flavido-
terreo (ochreo) intertincta, sat procera, eximie elastica, metr. 0.60-2.50 longa. Statu



48

recente (mox ex intestino snblata) pallida apparet articulisque s, proglottidilus
elongatis, saepe longioribus quam latis, efformata videtur—aqui articuli deinde con-
tralinntor magisqua Iati quam longi innt.,

Caput subgloboso-quadrangulare, sat distinctum, mm, 1.40-1.15 latum, vix nltra
mi. 1 longum, acetabulis (5. osculis suctoriig) praeditnm orbicunlaribus vel subovali-
bus, extrorsimm ac sursmin spectantibns, diametro mm, 0, 356-0.456.

Collum breve, saepe depressione cireulari constrictum, mm, 1.5-5.320 longum, mm.
0.6-0.912 erassuin,

Proglottides, quarnm snmmae mm. 0,020-0.038 longae atque valde angustae sunt,
sensim longiores et latiores finnt, formamque assequuntar rhomboideam, snbeam-
panulaceam, angnlis posticis obitusis, ita prominentibus, nt partim proglottidem sub-
sequentem obtegant corpusque taenine sat acute servatum appareat.—Quae ¢, dem
1 a capite distant, jam nltra mm. 3 longae et ¢, tertiam mm. partem latae sant.—Quae
medinm taeniae tractum efficient, longitudinem mm. 3-3.5, latitudinem 4-5 mm.
praebent atque poris gentitalibus manifestis, in quavis proglottide binis, oppositis,
inter tertiam proglottidis partem anteriorem et mediam sitis, instroctae sunt.  Cir-
rhus plernmgne prominens ac tenuis, coniens vel eylindracens, rectus aut varie
ineurvus (saeping retrorsum deflexns).—Pars taeniae postica erassior, articulis bre-
vioribus ae latioribus, cirea 1.5 mm. crassis, mm, 2-3.0 usque ad 4-5, raro 5-6-6.5
longis, mm, 8,5-9.5, raro ultra 10, rarissime 12-14 longis efiormata. Proglottides
maturae plerumqgue contractae cernuntur ac valde breves (2-3 mm. longae), uteris
binis {utringue singulo) instructae, qui loculis ereberrimis, invicem coniunctis, con-
stant, unde, proglottide puneta, ingens ovulornm copia prorumpit.

Ovula candida, enbica (quavis facie quadrata vel rectangnlari, angnlis rotundatis,
lateribus eonvexis, mm. 0.042-0.052, subinde etiam 0,058 longis). testam pracbent dur-
insenlam, chitine elformatam atgue guttnlis adiposis variae magnitndinis obtectam,
Matura embryonem fovent, qui corpore sphaerico at duobus proeessibus ancto con-
stat ac plernmipue sitwm diametralem in ovolo tenet (corpus enim embryonis plernm-:
que angulo hnie ant illi adiacet, dum processus oppositum ovali angulum petunt).
Corpus, scilicet pars embryonis princeps mainscalas, sphaerica et homogenea, utricu-
Inm constitnit, euins media profoscolers inclnsus est globosus, protoplasmate homo-
geneo (dense at pallide granuloso) pueleisgue 2-1-5 efformatus atque nneulis longius-
culis 6 praeditns, gquornm ope se in uiriculo movet rotatque.  Processus supra dieti
ab illo corporis latere, quod centrum oculi spectat (exiguo inter ipsornm exortum
spatio interjecto) prodennt, inter se convergentes ae denique aut decussati ant valde
appropinguati: alter glochidiatns, scilicet pedicello constat gracilisub-conico, sensim
attenuato, apice in enenllum sive appendienlam semilunarem (antrorsnm convexam,
retrorsum concavam, ad latera utringue aenminatam ae recarvam) expanso; alter
prascedentis pedicello consimilis et acquilongus, exappendiculatus, illins appendi-
culom denique attingit (enm ipsa tamen non contluens).

The anthor also adds a short differential diagnosis befween alba,
expansa, and denticulata,  The ten figures are good so far as outline goes,
but details are lacking. The parasites were found both in cattle and
sheep. By comparing this with Perroneito’s next article it is noticed
that in giving the measurements above “12-14 longis cfformata,” longis
is a misprint, The breadth is here referred to.

Moniez (3] states that he has found this species quite common at
Lille, France,

Perroncito (4, 8) gives substantially the same diagnosis in his work on
parasites which he gave before (2). Ziirn (3) copies his diagnosis from
Perroneito’s Italian article. Railliet (7) states that he finds very little
difference between this species and 7. crpansa. Neumann (10) states
in his analytical table that the segments become longer than broad,
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and do not exceed 10m™ in width. Blanchard (11, 13) places T. alba
in his new genus Moniezia. Moniez (12) describes a M. alba var. dubia
which, he states, is intermediate between T, albe and 1. expansa.

Prof. Perroncito has kindly sent to me three specimens of his original
type material from which he deseribed this species, and Prof. Neumann
has sent a specimen of a worm which he diagnosed as T, alba.  Unfortu-
nately it has been almost impossible to stain Pervonecito’s specimens
satisfactorily, henee it is hazavdous to make many definite statements in
regard to them,,

ANATOMY.

General appearance.—In regard to the anatomy of the segments, there
is no doubt that the topographical relations of the vulva, cirrus,
vagina, vas deferens, ovary, shell-gland, vitellogene gland, uterus, longi-
tudinal nerves, dorsal, ventral, and transverse canals are the same as
found in the other species of Monieza. The testicles are arranged in
a quadrangle. No interproglottidal glands of any deseription could be
distingnished. Had sacs been present they would undonbtedly have
been discovered, notwithstanding the poor staining, for the heavy eutie-
ular lining of the sacs always stands out prominently, no matter how
macerated the specimens are.  As the head and segments are totally
different from M, expansa, and as no sacs are present, it can therefore be
stated with certainty that M. alba is not identical with 3. erpansa, In
some segments of’ other species, which swvere even more macerated than
Perroncito’s three specimens, it has been possible to distingnish linear
interproglottidal glands.  As they were not seen in Perroncito’s speei-
mens, it is assumed that no interproglottidal glands are present in the
gpecies M. alba.

Ova.—The eggs measure 64-68 u; the bulb of the pyriform body
20-24 p; the horns 12-20 g,

Prof. Neumann’s specimen is in somewhat better condition than the
type speciinens, and is evidently identical with Perroncito’s Tenia
alba, The total length is 105", The head is too disterted to warrant
deseription; it does not, however, bear gny very great resemblance to
the head figured by Neumaun as 7. alba.

Segments 100" from the head measure 2" wide by 0.4 long, The
median field is filled with testicles, whieh are as numerons in the median
line as elsewhere. The genital canals and female glands have the
characteristic pistol-shape, the muzzle of the pistol bein o sitnated near
the lateral edge of the anterior third of the segment. The anlagen
of male and female canals are distinet; the female glands represent
it more or less eireular clump, which begins to show a slight differen-
tiation into the component parts. There is no sign of interproglottidal
glands. The posterior flap, of course, forms a dark line across the seg-

ment, but this is not homologous with the line of glands seen in M. plan-
188iMma.

7114—No, 4— 4
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Segments 320m™ from the head show a very noticeable advance in the
'I]E's'l‘]l',lplll['lll'- ol the sexual organs, The 1|'|'ng']ultids measure 30 wide
by 0.8 long. No interploglottidal glands are visible. The posterior
flap of each segment extends but slightly over the next following seg-
ment.

The genital pore has pierced the segment in the anterior thivd of the
lateral edge. Cirrus-pouch and vagina are well developed; copulation
has already taken place, as is shown by the fact that the receptaculum
seminis is full of spermatozoa; the female glands form a large rosette
(diameter 0.56) just median of the lateral canals, the vitellogene and
shell-glands being almosi completely surrounded by the ovarinm. The
numerons testicles oceupy the entire remaining part of the median
field.

Segments 30" from the head measure 4™ wide by 144" long. The
nterns now fills the entire median field and a portion of the lateral
fields, suppressing the other genital organs, with the exception of the
receptacnlum seminis and sexual canals.,  On these segments it conld
be proved that on one side the cirrus was ventral and the vagina was
dorsal, while on the other side the cirrus was dorsal and vagina ven-
tral. As the longitudinal canals could not be plainly seen, it is impos.
sible to state which side is right and which left, but from analogy with
the other forms it may be assumed that the side on which the vagina
is ventral is right, the opposite side isleft. The vagina is slightly post-
erior to the cirrns-pouch. :

Segments 80 from the head measure 4™ wide by 1.76"™ long. The
uterus ocenpies almost the entire segment, and is filled with eggs. 1t
could be proven that the uteri cross into the lateral fields only on
one side (from analogy, dorsal side) of the large canal, and that the
vagina passes on the same side, so that our analogy of ventral and dor-
sal, right and left sides, made above, is further snpported. The dorsal
!nn'gitudir.-al canals could not be distingnished. A transverse canal
could be distingnished connecting the two ventral canals, thus mak-
ing onr analogy complete, and establishing the fact that we find the
same topographical relations in this species which we find-in M. plan-
issima.  The only point now left undetermined is whether the dorsal
eanal lies dorsal or ventral of the vagina and vas deferens.

Segments 1 meter from the head measure 5.5"" wide by 3™ long.
The proglottids represent sacs filled with the nteri containing eggs;
the pores ave still plainly visible and a very slight trace of the recep-
taculum seminis can still he seen.

Eggs.—The ova measure 60-68. in diameter, the bulb of the pyriform
body 164, the horns 8-10.  Perroncito states that the eggs are euboid,
but that character is of course dependent upon reciprocal pressure, and
henee of no diagnostic valne, The measurements of’ the ova given by
Perroncito and Neumann (in his Traité) are 48u-02u, by Moniez about
LTS




51
SPECIFIC DIAGNOSTS,

The following may be given as a specific diagnosis of this parasite:
M. alba (Per., 1879) H. Bl,, 1., —Whitish, 0.60m-2.50™ long. Head, snb-guadrangn-
lar, 1,40-1.15mm hroad ; snekers slightly lobed, opening small and pointing anteriorly.
Neck 1.5-5.3mm long by 0.6-0.9m0 broad, Mature segments attain S-14m bhroad by
9.4.5 long by L5 thick. Topography of organs same as in M. planissima; testicles
arranged in a quadrangle; genital pores in anterior half of the segment. Interpro-
glultiflnl slands absent.  Ova 60-88 4 ; bulb of pyriform body 16-24 1 ; horns 8-20 u,
Type specimens with Prof. Perroncito, Turin, ltaly; Bureau of Ani-
mal Industry, and private collection of C. W. Stiles, Washington, D. C.
{.:l \‘Fn- LR )
1. Moniezia. (Undetermined specimens.)

[n the Burean collection there are several very peculiar specimens of
the genus Moniezia, which at present we are not able to determine
specifically. They are all totally different from the forms llﬂﬁ{:rihml
above, and it is believed they will be found to represent new species, at
least new varieties, as soon as suflicient material can be obtained upon
which to base an opinion.

No. 612, Burean collection, contains a tapeworm from sheep. The
interproglottidal glands arve linear, but ave very short. The head is
enormous (Plate xvi, Figs. 5-5a), and totally unlike any head we have
ever seen before, It is evidently closely related to M. Benedeni and M.
Newmanni,

Nos. 725 and 732, Burean collection, eontain two heads and numner-
ous loose segments of a worm of the Fepansa group. The segments,
in their microscopic anatomy, agree perfectly with M. eepansa. but
the general appearance of the head (Plate xvi, Figs. 4-4b) and
seements is totally different trom that species.  The segments are
very distinet, and appear almost like a string of large broad beads.
However, a specimen of 1 saginaia has been found in the Army Medical
Musenm, the segments of which represent a perfect string of beads, so
that we are inclined to donbt the specific value of the peculiar appear-
ance of the segments of these specimens. The parasites came from
Virginia sheep. ]

No. 607, Bureaun collection (borrowed from Hassall’s private collee-
tion), contains a strobila 545" long by 2-2.75"" broad (Plate xvi, Figs.
1-26).  Interproglottidal glands could not be distingnished ; specimen is
poorly preserved.  Genital pores are double; segments become longer
than broad. This is the strobila referred to in the discussion of T,
Vogti. (Cf. 84). Segments measure 2,5 long by 2 broad, to 1.5 long
h}’ 2.70 broad. o, W, &

GENERAL SUMMARY OF THE GENUS MONIEZIA.

From the above discussion it will be seen that the species M, planis-
simea, M. Benedeni, M. Newmanni, M. expansa, M, oblongiceps, M, trigono-
phora, M., alba, and M, denticulate possess certain characters in com-
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mon which eompel ns to follow Blanchard in uniting them in one genns,
Some of these characters conld not be traced in all the species owing to
a paucity of material; nevertheless, the following will serve as a gen-
eral summary of the anatomy of these forms,

The scolex is never provided with hooks. The segments are gen-
erally broader than long and longer than thick, although the end seg-
ments show a tendeney to become longer and narrower, in some eases
the length becoming equal to or (rarely) even greater than the breadth,

Genital organs.—The first appearance of the genital organs is in
segments near the head, in the form of a round clump of tissue on each
side of the segment, situated at the edge of the median field just inside
the longitudinal eanals. Gradually this genital anlage extends across
into the lateral fields on the dorsal side of the lateral canals and nerves,
assuming a characteristic pistol shape. It then becomes divided into
an anterior (male) portion and a posterior (female) portion, which are
at first solid, but in which canals gradually develop. The euticle on
the edge of the segment then invaginates at a certain point to meet
the canals. At this point is sitnated the genital pore.

Male genitalia.—The anterior canal mentioned above differentiates,
at its lateral end, into the cirrus-pouch; the remaining portion (vas
deferens) becomes convoluted and rons towards the median line of the
segment, passing on the dorsal side of the ovary. The testicles in
many (all?) cases are at first arranged in fwo triangles, one on each
side of the segment. This arrangement remains more or less constant
throughout life in one species (M. trigonophora), while in (all?) the
other species testicles appear in the remaining portion of the median
field, thus forming a quadrangle. It is very rare that testicles are
found in the lateral fields.

Female genitalia.—The lateral end of the posterior portion of the
above-mentioned pistol-shaped genital anlage forms the vagina, the
vulva being situated ventrally of the eirrus on the right side of the
segment and dorsally of it on the left side. A receptaculun seminis is
formed by the portion of the eanal inside (median) of the longitudinal
canals, while the extreme median lobe-like end differentiates into ovary,
vitellogene gland, and shell-gland, together with the canals connecting
the same as described on pages 20, 40. The female glands do not
develop quite so early as the male glands, but they persist longer.

A uterns is present on each side of the segment. The two uteri form
numerons folds, extending into the lateral fields (in all cases?, ef. M. den-
ticulata), across the dorsal side of the longitudinal canals and nerves,
and also toward the median line of the segment.  Generally it is impos-
sible to distingnish the uteri from each other in the median line of the
older segments, but in M, trigonophora they more frequently remain dis-
tinet.  Asthe eggsare developed and the uteri increase in size, the gen-
ital glands atrophy, the male organs disappearing before the female
organs. Receptaculum seminis, vagina, cirrus-pouch, and the lateral




53

partion of the vas deferens persist the longest.  One segment has heen
fonnd with a single median set of female organs and asingle lateral pore.
The ova are spherieal, but by reciproeal pressure they become cuboid.

A pyriform apparatus snrronuds the oncosphere,

Bueretory organs of the segments,—On each side of the segments arve
found two longitudinal canals running from the head to the posterior
extremity, erossing the genital canals on their ventral side. The large
lateral canal represents the ventral canal; its cuticular lining is
extremely thin; near the posterior border of each segment the ventral
canals of the two sides are connected by a transverse canal possessing a
thin euticnlar lining. The other longitudinal canals lie medio-dorsal of
the ventral eanals, have a thick enticular lining, and are not connected
in the segments by any transverse canals,

Nerves in the segments.—On each side of the strobila there extends a
longitudinal nerve from the scolex to the posterior extremity, running
lateral of and parallel with the lateral longitudinal canals, It crosses
the genital canals ventrally.

Interproglottidal glands.—A number of the species mentioned above
possess glandular struetures at the border between every two suceeed-
ing segments. The most simple and, as the writer considers, the
primitive form of these structures, appears in species of the Planissima
groip, where the glandular cells are arranged in a line parallel to the
posterior borderof thesegment. Thelongitudinal muscles causeaslight
grouping of these gland-cells. In members of the Frpansa group the
gland-cells are concentrated around blind saes, which open under the
flap of the posterior edge. These glands generally appear in segments
showing a genital anlage, although the exact distance from the scolex
is subject to variation.

R. Blanchard included in this genus the following forms:

Tania expansa R.; Tawia alba Per.; T. Benedeni M.; 7. denticulala R.; M. nullicol-
lis M.; M. Newmanni M.; all of which I also admit to the TeTs,

Blanchard further classes as Moniezia:

Tarnia feativa R., 1819 (M. festiva R. Bl., 1851, from Macropus gigantens,

Dipylidivm latissimum Riehm, 1881 ( M. Goezei ( Baird, 1853) R. BL., 1891), from rab-
hits. ]

Dipylidium Lewckarti Rielim, 1881 ( M. Leuckarti (Riehm, 1881) R. BL., (1891}, from
rabbits, : '

Tienia marimota Frolich, 1902 ( M, marmote (F.) R. Bl., 1891}, from Arctonys marmaoia
Tamia pectinata Goeze, 1782 ( Dipylidinm peoti i oti G
; 2 . i pectinatum Riehm, 1881; M. pectinata (G,

1782} R. B1., 1891), from rablits. ,

Moniez includes in the genus Moniezia the species:

Tania oville Riv., 1878 (1. Giardi M., 1879; M. erilla M. 1891), from sheep.

Jﬁy&:mnmama actinivides Dvies., 1834 ( Twwia fimbriata, Dies.: M. Jimbiriata, Moniez
13491 from sheep, - . h

Blanchard gives as generic diagnosis the following: “Corps lanedolé
enavant.  Anneaux serrés, beancoup plus larges que longs, avee deux
pores sexuels opposés,”

As the species Tenia marmote, i pylidivm latissimum, D, Leuckarti,
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D. pectinatum, T. Giardi, and Thysanosoma actinioides have little in
common with the species of Mowiezia of cattle and sheep, it is proposed
to exclude them from this genus.

Anticipating the results obtained below, it will simply be stated here
that Thysanosoma actinioides and Th. Giardi, should be exeluded from
Moniezia, because in these two species we find in each segment a
single uterns with ascon-spore like egg-sacs, instead of two uteri.
I“urther, the genital canals pass between the longitudinal canals. For
other particulars see the anatomy of these two forms.

Tania marmote differs trom Moniezia s. st., (1) in having a single
uteruns; (2) the dorsal canal lies lateral instead of median of the ventral
canal; (3) the cirrus and vagina do not have the same topographical
relations that are found in the genns Moniezia.

Dipytidium Levekarti, according to Riehm,* has but one uterns in
each segment, while (Riehm, Plate vi, Fig. 5) what is evidently the
dorsal canal agrees with 7. marmote in lying lateral of the ventral
canal.

The uterus of ). pectinatum, according to Riehm, agrees with that of
D). Leuckarti.

In I, latissimum, according to the same author, the uterns is not
“ein einfacher, stellenweise erweiterter Sehlanch, der in guerer Rich-
tung die Proglottis darchzielt, er erweist sich vielmehr in zwei oder
drei solcher Schliinche zerspalten, welehe sich vielfach mit einander
vereinigen und so Inseln von Parenchym einschliessen.” Rielin's
figure of the uterus is very unsatisfactory, and resembles the vas
deferens more than it does a uterns, Whether he has in this case
drawn the uterns or not, the anatomy (to judge from his figure) does
not agree with that of Moniezia s, st.

Henee it is proposed to restriet the genus Moniczia, and the follow-
ing is suggested as a—

GENERIC DIAGNORIS,

Monieziae R, Bl., 1891,  Char. emend.—Head withont hooks: segments generally
broader than long and longer than thick, end segments showing a tendency to
become longer and narrower.  Two full sets of genital organs, with two uteri and
two lateral pores in each segment. On the right side the vagina is ventral, cirrus
dorsal ; on the left side vagina dorsal, eirrns ventral. Dorsal canal lies dorso-median
of ventral eanal. Genital canals cross the longitudinal eanals and nerves dovsally.
Interproglottidal glands generally present. Caleareous hodies absent from paren-
chyma., Eggs with well developed pyriform body.

Begsides the species mentioned above as belonging to this genus, there
are several other forms which may or may not represent new species,
This Burean is not willing to commit itself in regard to the specific
determination of specimens Nos, 607, 612, 725, and 732 of its collection,
until further material is obtained. Wae incline, however, to the helief
that at least two of these forms will eventually be proven to represent
new species of the genns Monidezia,

For M. nullicollis, see 1. 83, : C. W. 8.

PR

* Gottfried Riehm, Studien an Cestoden, In:mg.-]ji_ssﬂ. [-I=I.|]|'.~r. 1881,




PART II.
THYSANOSOMA Dies., 1834,

(9) Thysanosoma actinioides Dies., 1834
[Plate XI, Figs. 1-8.]

Synonymy,— Thysanosoma actinivides Diesing, 1834; Tenia fimbriata Diff_sixlgTL'IS?ﬂ;
Moniezia fimbriata (1).) Moniez, 1891 Th, actinioides Dies. (Reistablished,
Stiles. 1892.) s

Hosts.—Sheep, (Curtice, Hassall, Stiles, et al.); Cariacus rufus, { Natterer) ; C. simplici-
cornis, (N.); . Nambi, (N.); ©. paledosus (C. dichotomus), (N.).

G eographical distribution.—Sonth Ameriea: Brazil, © Registo do Rio Araguay, Cuyaba,
Nas Frechas, und Villa Maria ™ (Natterer). North America: Colorado, Utah,
Nebraska (Curtice); New Mexico (Codweiss, Curtice); California, Oregon,
Utah (Collins, Curtice); Missouri (Stewart, Curtice): Washington, D. C.
(gheep came from Colorado—Hassall and Stiles. )

LITERATURE.

(1) Digsixe. Tropisurus und Thysanosoma, zwey neue Gattungen von Binenwiirmern
ans Brazil; Med. Jahrbueh d. oesterr. Staat. Nene Folge. vii, vide pp.
105-111, taf. 111, 1834, Thysanosoma actinivides,

(2) Norpymaxn., In Lamark, Anim, s, vert., 2 &l., 111, 501.

(3) DigsixG. Syst. Heln,, 1, p. 501, 1850, Tewia fimbriata.

(4) Zwanzig Arten von Cephalocotyleen. pp. 32-33; Denkschr. d. M.-N.
Classe der K. Akad. d. Wiss, Wien, 1856, T. fimbriata.

(5) KitcnexMeIsTER. On Tape and Cystie worms, with an introduction on the origin
of the intestinal worms, by C. T.v. Siebold. Trans. by T. H. Huxley, 1857,
p. 42,

() FaviLLe. Report Veterinary Dept. of the Colorado State Agricultural College,
January, 1885, 1. expansa, p. p.

(7) Corrick, ¢, Tapeworm disease of sheep of the Western Plains; Annnal Report
of the Burean of Animal Industry, U, 8. Dept. Agrie., 1887-1884 (appearcd
1889); pp. 165184, 2 plates, T. fimbriata,

Animal Parasites of Sheep, 1850; pp. 89=108, pl. x11 (orig. ), PL. x111 (Dies-
ing’s fignres), T. fimbriata.

(9) NeuMmaxy., Traité, 2 &d., 1892, p. 408, figs. 193-19 (after Railliet, unpublished),
T. fimbriata.—Engl. Transl., p. 419,

(10) STiLes.  Bemerkungen iiber Parasiten—17: Ueber die topographische Ana-
tomie des Gefiissaystems in der Familie Twwiade; Centralblatt £, Bakt, u,
Parasitenkunde, hd. xiur, 1893, p. 457165, figs. 7-8.

(8)

HISTORICAL REVIEW.

Natterer first discovered this parasite in Cervus paludosus in 1823,
Ouly a few segments were found, and these were described by Diesing
(1) under the name of Thysanosoma actinioides, for which he was
inclined to erect a new ovder, Craspedosomata, to be placed between the
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Cestodes and Trematodes,  As Diesing misunderstood the nature of the
animal, and mistook a single segment for the entive parasite, his
deseription need not be reviewed,

In his Syst. Helm. (3) Diesing, having reecived complete specimens
from Natterer, recognized that the animal was a tapeworm. He
renamed the parasite Tenia fimbriata and gave as diagnosis:

Caput obiuse tetragonum magnum, acetabulis hemispluericis angnlaribus anticis,
Collnom nullum.  Corpus antrorsum lanceolatum, articulizs cuneatis brevissimis,
superiornm margine postico integerrimo, subsequentinm erenato, ultimornm utrin-
qae fimbriato.  Aperture genitalinm—. Long. 6/'-6"; lat. 1-3',

In his third publication (4) he gives substantially the same diagnosis,
adding “articuli maturi soluti 1" longi, 2/ lati, fimbriis lanceolatis.”

Siebold’s remarks (5) ave simply of an historical nature,

The next article at my disposal is by Faville (6), who found tape-
worms in sheep in Colorado. The worms were found in the gall-ducts
and in the intestines, He includes all the worms under the name
Tania exrpansa, but there can be little donbt that the worms he found
in the gall-ducts were Th. actinivides, while the worms he deseribes as
5 or 6 feet long must belong to some other species.

Curtice (7) had occasion to investigate a Tenia fimbriate epizoitic in
Colorado in 1386 and 1887, He states that the adult specimens are
15=30"" long by 8" wide. The broadest portion is about 2¢™ from the
posterior end. Head is 1-1.5"" wide. Genital pores double. The
segments attain maturity about the middle of the worm. The male
organs develop first, and occupy the entire breadth of the young seg-
ments,  The uteri develop last, Each uterus is composed of a series
of bags, arranged side by side in a fringe, which extends along the
anterior edge of the segment. The bags empty into a tube which is
connected with the ovaries. The worms are found in the gall-ducts
and duodennm. Curtice found one specimen in a lamb 2 months old,
but he states that yearlings and 2-year olds are more infested than lambs,
The worm requires six to ten months for its development. Curtice's
experiments for direct development without change of host were nega-
tive, He further disensses the geographieal distribution and treatment,
He also refers to an article by Stewart. The reference is, however, in-
correct and it has been impossible to trace the paper. Curtice reprints
his observations in hig report on the animal parasites of sheep (5).

Nenmann (9) evidently takes his diagnosis from Curtice.

Stiles (10) remarks upon the anatomy and reéstablishes the genus
Thysanosoma.,

Besides the above articles this species is mentioned in several places,
but no new facts are given in regard to its anatomy or life history.

Specific name.—~According to the rules of nomenelature, the specifie
name given to a fragment of an animal must hold for the entire animal
in case the fragment was named first. Ience nothing remains in this
case but to accept the specific name actinioides. In separating this
worm, together with 7. Giardi, from the genera Moniezia and Taenia
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3. sb., it is necessary to accept the generie name Thysanosoma instead of
creating a new name,

Considerable material is at hand which Curtice collected in 1856 it is,
however, very poorly preserved, so that there are a number of points in
regzard to the structure of the parasite which it has been found necessary
to omit,

ANATOMY,

The scolex.—The head (Plate x1, Figs 2, 20) measures 1-1.5"" wide; it
is very prominent, much broader (almost square when viewed en face)
than long, so that it looks almost like a crosspiece placed upon the ante-
rior end of the strobila. The four snckers are very powerful, separated
from each other by deep depressions (in other words, the suckers are
prominently raised); each sucker measures about 048" in diameter;
the opening is eirenlar or slightly oval, and is directed half anteriorly
at the four corners of the head. The scolex is quite sharply defined
from the neck (Plate x1, Figs. 2, 2a), which measures about 0.9 hroad
and is very flat. The unsegmented portion is very short, or almost
absent; 0.45"™ from the head the segmentation is quite distinet, while
at about 1.5 from the head the posterior edge of the segments show
short prolongations, which increase gradually in length as the segments
grow older, forming the fimbriwe, so characteristic of this species.

Segments 200 from the head measure 2.4 wide by 0.24"" long. No
internal organs could be distingnished. No interproglottidal glands
are present, The posterior edge of the segments isabout 0,25 hroader
than the antevior edge; the flap extends over the anterior edge of the
next following segment by 43 s, and is divided into about 70 lobes
which form a fringe work avound the entire segment.

Segments 40 from the head measure 2,7 broad by 0.32m long.
A genital anlage becomes visible on each side of the segment, just
median of the longitudinal canals.

Segments 60™ from the head (Plate X1, Fig. 3) measure 3,200 wide by
0.35"% long; the fringe is somewhat longer in the wedian line (0.16)
than on the edge (0.032),

In segments 80™™ from the head the genital anlage has extended into
the lateral field towards the posterior halt of the ndge. The anlagen of
the male and the female canals gradually separate from each other.
T]I.t". fringe on the posterior edge increases in length.

Segments 100™™ {rom the head (Plate X1, Fig 4) measure 4.8 wide hy
035%™ long.,  The pores have pierced in the posterior half of the lateral
margin. The male and female eanals can be distinguished from each
ﬂtlub‘i'. Just median of the longitudinal eanals the vagina ends in a elump
of tissue in which it was impossible to distinguish =-|n}-; differentiation into
ovary, ete.; the vas deferens forms a number of convolutions; the pos-
teru:.-r [mrtim_l of the median field of every segment is oceupied by the
t:af-:flﬁl{"s, which generally appear sli ghtly less numerous in the uﬁ:diau
line than elsewhere.,
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Segments 120m from the head measure 517 wide by 0.36" long,
The vagina and civrus ave very long, thin, and distinet; copulation
ocenrs in these segments,  Fig, 7 represents the penis in copulation;
the genital pore is closed by contraction; the cirrusis inserted into the
vagin,

Unfortunately, the material at hand is so poor that an exact deserip-
tion of many interesting points in connection with this species mnst be
omitted for the present, and as Th. wetinioides is vavely found in this
part of the country, it is doubtful when a complete account of the anat-
omy can be given. The following points could, however, be established :

The genital canals pass between the longitudinal canals, as in Th.
Griardi. The inverted cirrus and the vas deferens arve quite convoluted,
the cirrus-pouch long: the testicles are confined to the posterior half
of the median field. The vagina generally passes on the dorsal zide of
the proximal portion of the cirrus-pounch, but the position of the vulva
could be distinguished with less certainty; in many (all?) cases it is
situnated anterior to the cirrus in nearly the same frontal plane. As
the vagina passes into the median field (Fig. 6) it runs ventrally across
the convolutions of the vas deferens, which tend towards the dorsal
surface., The ovaries, ete., lie just median of the longitudinal canals,
but the topography of the various canals can not be given. Only a
single uterns (Fig, 3) is present in each segment. This is like the
uterus of Th. Giardi, and so far as observed it develops in the same
manner, .

The ventral canals are lateral and run parallel to the nerves: the
smaller canals lie somewhat median of the lacunes, and are distinetly
dorsal. At the posterior border of each segment there are two small
(Fig. 5) but distinet transverse canals; the ventral transverse canal
connects the lacunes (ventral longitudinal canals); the dorsal trans-
verse canal conneets the dorsal longitadinal canals. In connection with
the double transverse eanals it is worthy of note that the dorsal canal
is not so rudimentary as in the other species deseribed in this paper.
I'rom both dorsal and ventral transverse eanals a system of extremely
minute irregularly branching canals could be traced into the paren-
chyma of the segment.

Segments 140m™ from the head measure 51" wide by 0.4™" long,
The fimbrize are about as long as the segment. Segments 170™™ {rom
the head measure 51" wide by 0.4"" long. Some of the fimbrie are
0.4m™ Jong.

EPECIFIC DIAGNOSIE.

The following is given as a specific diagnosis of this form:

Thysanosoma  actinioides Dies,, 1834, —Strobila 15-30"" long; head large, nearly
square when viewed en face, 1-1.5 ™% broad, placed like a T on the neck. Suckers
very large, prominent; openings large, elongated or oval, at the four corners, and
directed forward or half forward., Neck is exceedingly flat dorso-ventrally, and
gquite bromd., Segwentation begins almost immediately back of the head. The
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broadest segments measnre 5-500 wide by 0. 4=0.6m0 Jong, and are situated abont 2em
from the posterior end.  The posterior segments show o decided tendeney to become
longer and narrower. Mature segments attain a thickoess of 2.27%, The posterior
flap of the segments is broken up into fimbriwe, which in the end segments attain thes
length of the segment itself, There are present in each segment two lateral genital
pores, two ovaries, two vitellogene glands, but only one nterns.  The latter is situ-
ated in the anterior portion of the median field, iz composed of a small eanal with
numerons blind sacs, and surrounded by a thick fibrous tissne. The genital canals
pass from the median field between the dorsal and ventral canals and dorsally of the
nerve. The dorsal canals are somewhat smaller than the ventral canals and con-
nected by transverse segmental canals, Ova measure? in diameter; horns of pyri-
form body not developed. (No ova at my disposal),

Typical specimens in the Bureau of Animal Industry. Specimens
will be sent to museums and specialists exchanging with this Bureau.
0. W. B,

(10) Thysanosoma Giardi (Riv., 1878) Siiles, 1893

[Plates vir Fig. 5, x11, x11.]

Syonymy.— Teenia ovilla Rivolta, 1878; Twewia Giardi Moniez, 1879; Tania aculeata
Perroncito, 1882 ; Moniezia ovilla ( Riv., Mon. ) Moniez, 1891 ;: Moniesia ovilla var.
macilenta Moniez, 1891; Thysanosoma Giardi (Riv., Mon.) Stiles, 1893,

Houats.—Sheep (Rivolta, Macerta, Moniez, Stiles); cattle ( Perroncito, after Riv.).

icographical distribution.—Italy (Rivolta, Perroncito, Macerta); Germany (R. Lenek-
art, at Leipsic); France (Moniez, at Lille; Stiles, at Paris). Not reported
in America np to date.
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HISTORICATL REVIEW,

Prof. Rivolta, of Italy, (1) seems to be the first person who noticed
that this tapeworm differs from M. expansa, so frequently found in sheep,
deer, cattle, ete. In 1874, while working on cestodes, he came across
a peculiar form, which he decided did not belong to the species T.
expansa, and which searcely agreed with the species 7. denticulata,
He labeled the worm ¢ 7', denticulata?”, Four years afterward he saw
a parasite which Perroncito found in an ox and which he (R.) immedi-
ately recognized as identical with the form he had found in 1874 and
labeled T, denticulata?”,  Rivolta gave a very good deseription (1) of
the worm, identifying most of the anatomieal strnetures; he gave two
figures of the parasite, which are easily recognizable, although unfor-
tunately (evidently by a mistake of the editor rather than the author),
the segments are turned upside down. For this new species Rivolta
proposed the name T, ovilla.

Rivolta clearly recognized that the genital pores and ovaries were
irregularly alternate; also that the testicles were placed laterally of
the longitudinal eanals. His deseription of the uterns is also quite
exact., Rivolta’s second paper (1879) is not at my disposal.

A year after Rivolta’s publication Prof. R. Moniez (2), of Lille,
France, described a tapeworm of sheep as a new species, to which he
cave the name Twnia Giardi. He distingnished two ovaries in each
segment, as is plainly seen from his statement that “Two of them (i. e.,
currents of spermatozoa) ave lost in the neighboring ovary ;* the third
extends across the segment ana fecundates the ovary® of the other
side *

Perroncito (3, 7) next mentioned 7. oville in 1832 and 1886, adding
nothing, however, to Rivolta’s description. He alzo deseribed as a new
species (3, pp. 246-247) Twnia aculeata, which he considered as *very
closely allied to, if not identical with, T, ovilla.”

Moniez (4) then mentioned 7. Giardi again, but added scarcely any-
thing new to his original deseription. In his book on the parasites of
man (9) he states that the eggs of 1. Giardi are arranged in bundles
of 15-30 each, very similar to the egg bundles of Twwia madagaseari-
HIETER

tailliet (6) considered T. ovilla Riv. and T. aewleata Per. identical,
and accepted the specific name 1. aculeata, since T. ovilla had pre-
viously been used by Gmelin,

Nenmann (10) then obtained type specimens of 1. ovilla, T. Giardi,and
T, aculeata, and decided that all three parasites belonged to one species,

*The ita.li.l::i. o not uxiut-in the orlgmn.l.
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for which he aceepted the name 7. ovilla. A pﬂih"ﬁ which it is impor-
tant to note is that Prof. Neumann states very decidedly that only one
i yore is present in each segment. _

ge;;:ﬁzlelgimllnslhull*s paper appeared Moniez (11) has :ug:nin} u'rll;-tm! ol
this parasite. In this last paper he adopts the rc-:g.'nm:ym}' given by l\(:u-.
mann, and again asserts in most positive terms that n1m.1hh- ;,fn_-m'[:ll1 pon Hj
are present, and on this account he places ll[c: worm in Blanchard’s new
genus Moniezia (M. ovilla). (“Je me suis récemment encore assure .‘lu
son existence de la facon la plus certaine.”) In the same paper M".”“:?'
describes as a new variety of sheep-tapeworm under the name Moniezia
ovilla var. macilenta, a form in which the egg-shells are small and the
strobila is very thin, : .

R. Blanchard (12) has also recently published a paper 1 which he
speaks of 7. evilla, and in which he states very positively that nlml:hlv
genital pores were found in a specimen of 1. aculeata ﬁnwnrnlml by llur-
roncito. and of 7. Giardi forwarded by Moniez (the specimen coming
t-hl*mlgil the hands of Neumann).

At a meeting of the Washington Biological Society (April 16, ‘l.“i'[l‘.’,j,
the writer presented a paper on “ Tenria orilla and its relation to
Blanchard’s classification.” In that paper, of which only an abstract
(15) appeared in print, but which is substantially the same as the pres-
ent paper, an attempt was made to harmonize the contradictory state-
ments of the authors above reviewed. Since that date Prof. Neumaun
has sent me a repriut of a paper (14) presented him before the Sociéte
d’Histoire Naturelle de Toulouse,” and also a personal letter in which
he reiterates the statements of his former papers,

Prof. Leuckart has also stated (personal correspondence) that a T,
oville, with alternate genital pores, has recently been foundin Leipsie,
and Prof. Moniez has written (personal correspondence) in regard to
the form in which he found the double genital pores,

When two experts like Blanchard and Moniez state that they have
found double genital pores in Tenia Giardi, their statements must be
accepted. Likewise, when Rivolta and Nenmann state that they fonnd
alternate genital pores in Twenia ovilla, their statements must also be
accepted, and we must try to harmonize the two opposing views. Two
alternatives are open to us, i. e, we can assume that some of the seg-
ments of 7. Giardi have only one pore while the others have two pores,
or that the forms examined represent two species.  As will be seen by
the text and figures given below, the former alternative is the correct
one,.*

*Since writing the above review, hoth Nenmann and 1 have examined one of
Moniez's slides which appeared to present two pores in one segment. Neumann,
H.mliﬁ:.f,, and I now agres that in this ]r:l]‘fit'tﬂ:ll‘ alide the section is dingonal anad
intersects two segments. Thus this preparation does not prove that Monies saw

* two pores” However, it seems to me highly probable that he saw double pores in
some other specimen.—C. w., 8,
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Specific name,—The speeific name ovilla must of conrse be dropped,
for Railliet has already pointed ont that evilla was used by Gmelin®* to
designate another worm. Moniez’s specific name Giardi must he
accepted, since Neumann has demonstrated that this parasite is iden-
tical with 7. ovilla Riv., and sinee the name Giardi antedates aculeatao
Per. The parasite certainly can not be united in one genns with such
forms as 7. saginafa, nor can it be placed in the genus Mowiezia. As
shown below, it bears very close relations to Thysanosoma actinioides,
and accordingly these two worms are placed in one genus,

ANATOMY.

The material studied was collected at one of the Paris abattoirs
in the spring of 1891, The results harmonize perfectly with the state-
ments off Rivolta and Neumann, in that as a rule the testicles of Th.
(riardi are lateral and the genital pores are irregularly alternate,
This rule, however, has two very important exceptions, i. e., first, seg-
ments are not infrequently found in which double genital pores are pres-
ent (hence the statements of Moniez and Blanchard): secondly, in some
segments the testicles are not confined to the lateral spaces, but are
also found in the median field, 4. e, in the space between the lateral
canals.

Prof. Rivolta gives the total length of T. ovilla as 1.50™; Perron-
cito's specimens ot 7, acwleatan measured 2™, 1 have examined a large
number of segments, but no complete worm; the longest strobila was
1.20m.  The torm of the segments varvies greatly in different speci-
mens, and according to the state of contraction there is considerable
difterence in the form of the segments of the same strobila, even when
the segments are in the same stage of development. Plate xi1, Fig. 1,
represents a strobila about 1.20™ in length, It will be noticed that
most of the segments are broader than long, while the end segments
are slightly longer than broad. In the third and fourth portions it will
be noticed that the lateral margins are irregular, owing to a shght
lengthening of one side and the projection of the genital pore. This
is an appearance which is frequent, though not constant. 1t is confined
to the segments which are not full of eggs.  Plate x11, Fig. la, repre-
sents segments in a stage corresponding to the last portion of Plate
x11, Fig. 1. All the segments are broader than long, but the last seg-
ments show a tendency to grow narrower and longer, the same as in
Plate x11, Fig. 1. The segments never attain any very great thickness;
the anterior proglottids are quite thin. Plate xii, Fig. 7, gives a
sagittal section of a mature segment. It measured 6™ wide by 1.3™™
long by 019%™ thick, It will be noticed that the posterior edge of one
segment overlaps the anterior edge of the one next following by about
06 .

* Linné's H_r,_'ar_.smm naturae, p. 3061,  Tawnia orvilla, 20, 1. ovis arictis Goeze,
Eingew, p. 257.”
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Among the French tapeworms examined not a Hilkglﬁrlitl':-ll] was ‘|1nl,-ri¢‘*v|l
which could be positively identified as belonging to Th. ”.”m{" I'wo
heads were found in a bottle containing segments of Th. (figrdi and :-H.
copansa, and it is probable that one of these heads belongs to the species
now under consideration. _

Perroncito (3, p. 246) describes the scolex of T, aculeata as follows:

Testa depressa, quadrangolare, col iato maggiore di millimetri 0.560-0.584, ot
minore di millim. 0,250-0.300, Innga millim. 0.5003 ventose rivolte in fuori, divise 'I“_'
una depressione, del dinmetro longitudinale di millim. ll.Eﬁfi—ﬂ:‘.’iil. trasversale di
millim. 0.200-0,208. Collo breve rappresentato da un restringimento o collaretto
del diametro di millim, 0.536.

Neumann (13, p. 408) describes the head as tétragone ayant un peu
plus d’un millimetre de largenr, suivie d'un con assez long, de largeur
moiti¢ moindre que celle de la téte.”

One of the heads mentioned above agrees very nearly with the
deseription, and is probably the head of Th, Ginrdi, 1t was con-
nected with a strobila 38™™ in length.

The head |:_].:'I.=:|-"|.ﬂ- xir1, Fig, 2) is quadrate, stont, 0,506 hroad, 0.33mm
long (from the anterior extremity to the constriction of the neck). The
suckers are very strong, nearly ronnd, with a diameter of 0.192"™,  The
opening of the suckers in my specimen is elongated. The constriction
back of the head measures 0.816m™,  Segmentation, at first extremely
indistinet. begins at this point; 1.6 distal from this point the seg-
mentation is i-er;.' distinet. The first anlage of the genital organs is
noticed about 2.25" back of the cervieal eonstriction. At first only a
small differentiation of tissne is seen in the median line of every seg-
ment; this arrangement (Plate xir, Fig. 3) continues for a distance of
about 3mm when it is noticed that the anlage of every segment does not
lie exactly in the median line, but slightly to the right or left of it.
This diversion from the median line continnes, so that 17.5"" from the
point where it begins the anlagen lie elose to the longitndinal (lateral)
canals, The oldest segment of this strobila measures 2.5 broad by
.82 Jong, The genital anlage is very simple, and no traces of testicles
can be seen.

Thus it is seen that this head and strobila belong to some cestode
with alternate genital pores. 1 it is not a T, Giardi, it must be a new
species (or T. Vogti???), The other head referred to agrees so closely
with the head of M. expansa, that it is difficult to believe it ean belong
to Th., Giardi,

Plate x11, I'ig. 4, represents seven young segments, each measaring
S0 broad by 0.176™™ long.  Six of these segments have a single anlage
of genital organs, whileone ol the segments poszesses anlagenof two sets
of sexual organs, one of which is rather rudimentary.  The genital pore
lias not yet pierced the cuticle of the margin,  From about the middle
of the lateral margin of each segment two curved and nearly parallel
portions of tissne, which color darker than the surrounding paren-
¢hyma, extend aeross the longitudinal canal into the median field, The
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anterior string of tissue represents the anlage of the male genital
sanal, and is thicker in its marginal portion than in its median portion,
The posterior (distal) string is the female anlage. The marginal por-
tion is somewhat thinner than the corresponding portion of the male
string; the portion which erosses the longitudinal canals is extremely
thin and, upon arriving on the median side of the canals, ends in a
small knob, which later differentiates into ovarinm, vitellogene glands,
ete.  In the third segment of the figure, both male and female organs
are seen on one side; and on the other side only the male anlage is
present.,

The segments of Fig. 5, Plate Xi1, measure (balsam preparation =
made under pressare) 3.5 hroad by 1™® long (median line): oceasion-
ally the edge of the segment nupon which the genital pore is situated is
slightly longer than the edge of the other side, so that the strobila has
a zigzag appearance,  The pore is in the middle or back of the middle
of the margin, .

In segments such as are shown in Fig. 5, Plate x11, we have the
following arrangement of the genital organs. The genital pores are
irregularly alternate, sometimes protrading prominently from the edge
of the segment in the form of a papilla, at other times nearly on a line
with the edge.

Male organs.—The lateral fields are almost entively oecupied by the
male organs: the anterior portion (of the papilla-lateral field) by the vas
deferens* and cirrus-pouch, the posterior portion by the testicles.  The
cirrns is oceasionally seen protruding from the pore, at other times
lying in the cirrns-pouch. The cirrns-pouch (0.32"" long)is more or less
hottle-shape, varying somewhat both in size and form in the different
segments.  Anterior to the cirrus-pouch the vas deferens makes a num-
ber of turns, then erosses the lateral canals into the middle field, extends
diagonally across the ovary toward the posterior (distal) portion of the
segment, and branches; one branch extends back to the testicles of the
pore side, while the other extends toward the opposite side of the
gsegment.,

On the pore side about fifty testicles are found ocenpying the pos.
terior portion of the field, and on the opposite side about ninety are
found, but they ocenpy the anterior portion of the field as well as the
posterior portion. The testicles are about 0.024"™ in diameter; they
do not all lie in one plane, but by focusing can be proven to lie in
both the dorsal and ventral portion of the segment.,

Female Hr-mﬁrﬂ f.!r_r,-'fnm,n—rl'|l{'! valva is sitnated close to the eirrus; the
vagina follows the general curvature of the cirrus-pouch to a point
about equidistant from the anterior and the posterior margins of
the segment, where it enrves, erosses between the longitudinal canals
diagonally, and enters the median field. Directly median of the longi-
tudinal eanals it dilates slightly into the receptaculum seminis, at the

* Neumann incorreetly figures testicles in this portion of the field,
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end of which several organs come tocether , but in this stage it is
“searcely possible to make ont their exact relations, [t can, huwet‘_ﬂ!‘,
be seen that a canal (ascending oviduet) l:_'.",'{tl*ll{h-&. tﬂ'ﬁ':ll'(l. the :IlltEI"mr
edge of the segment erossing the ovary and forming a trmn;.:‘uhu' dila-
tation. The base of this triangle extends parallel to the proximal edge
of the segment in both directions towards the longitudinal canals.
This, it will be seen later, is the anlage of the uterus. The branched
ovary is seen at the point where the vas deferens crosses the oviduet,
Posterior (distal) to the receptaculum seminis and ovary is a differen-
tiation, which will be seen later to be the anlage of the vitellogene
gland. _

In segments (Plate x11, Fig. 6) measuring J.4mm hroad by 0.8 long,
the genital organs have increased in size, and the segments themselves
are sharply defined from one another.

Plate vir, Fig. 5, shows a slightly diagrammatic drawing of the end
portion of Fig. 6, Plate XiI (microtome section). A small opening on
the lateral margin of the segment leads into a sexnal cloaca. The size
of this sexual cloaca depends upon the position of the cirrus-poueh.  If
the cirrus-pouch is retracted into the body as in I'ig. 6, Plate xi1, the
eloaca is quite deep, but if the ecirrus protudes the cloaca becomes
~inverted and forms what is called the sexual papilla (see Plate xi1,
 Fig. 5). Thus the genital cloaca and genital papilla are not constant
organs, but the one (in its fullest development) depends upon the
absence of the other. When the papilla is present it is nearly filled up
by the cirrus-pouch; when the cloaca is present the pouch begins at the
deepest pointof the former. The pouch is somewhat pear-shaped; the
- broader portion is situated towards the anterior margin of the seg-
ment; the narrower portion is slightly eurved. The pouch of Fig. 6,
 Plate x11, measures 0,42 Jong. From the deepest point of the cloaca
(highest point of the papilla) two canals extend towards the interior of
the segment.,

Male organs.—The anterior canal enters the tip of the pouch, in
which it makes a number of irregular turns; the first portion is of
nearly uniform size and provided with a lnmen of 45, which is lined by
a rather heavy cuticle. The wall of this portion is about 5u thick.
This is the cirrus or penis which is drawn into the cirrus-ponch. In
one case the extruded penis was filiform, 80y long. This caral gradu-
ally widens nuntil the lnmen measures about 254; the cuticle and wall
become much thinner. The end of the broad eanal suddenly dilates
into a large vesicula seminalis, with a lnmen of 60, From the vesicula
seminalis the vas deferens, 64 in diameter (lumen 8y), extends into
the anterior portion of the lateral field; the thick walls contain a
tissue which is probably of glandular nature (prostata). The vas
deferens decreases in diameter (324, lumen Sy) as it extends towards
the longitudinal canals; it passes on the dorsal side of the large canal

(lacune of some authors) and on the ventral side of the small canal.
T114—No. 4 O
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After passing the longitudinal canals the vas deferens runs across the
ovarium, on the dorsal side of the latter. Asstated above, it branches;
this branching sometimes takes place before it reaches the ovary, but
more frequently not until it has passed to the median =ide of the latter.
The epithelial nature of the vas deferens is very evident, and at times
an extremely fine euticle (a basement membrane) could be distinguished.
The testicles measure about 804 in diameter.

Female organs.—The second canal, which extends {rom the end of the
genital cloaca, represents the vagina. In the genus Moniezia we saw
that this vaginal eanal bears a constant relation to the cirrus-pouch,
for on the right side of the strobila the vaginal opening and canal are
constantly on the ventral side of the pouch, while on the left side they
are dorsal. There seems to be no sueh constant topographieal arrange-
ment of the vaginal canal in the case of Th. Giardi, for although in
Fig. 5, Plate vir, it is situated somewhat ventrally, it is plainly posterior
(distal) in several segments of Fig, 5, Plate x11, and segments have also
been found in which the canal was dorsal. The total thickness of the
canal at the beginning is about 28y; it inereases gradually in thick-
ness as it approaches the longitudinal eanals, where it measures 40,

Zischokke states® that the vagina of 1. eepansa is composed of four
layers: 1 (ontside), a simple layer ot eircular musenlar fibers; 2, a sim-
ple layer of longitudinal museular fibers; 3, a homogeneous and brilliant
tissue, and 4 (ingide), a cellular membrane bearing cilia or hooks which
project into the lumen of the vagina, and possibly serve in advancing
the sperm e¢ells into the receptaculum seminis,

In Th. Giardi I have been able to distinguish Zschoklke's fourth layer
very plainly, but have not been able to make ouf its eellular nature,
The third layer is also very evident in my preparations. The first and
second (outside) layers, which the eminent Swiss zodlogist describes in
his exeellent article on 1. eepansa, do not appear in my preparations of
Th. Giardi. On the contrary, only one layer appears outside and that
is distinetly cellular in its nature. These three layers end abruptly at
the receptacnlum seminis, which exhibits a distinet inner epithelial layer
with a fine outer basement membrane.

Just median of the receptaculum seminis and connected with it is a
small bulb in which the vitello-duct and oviduet come together; or,
more properly speaking, the first portion of the oviduet extends from
the calyx of the ovary toward the receptaculum seminis, on the median
side of which it widens to receive the spermatozoa and vitelline mat-
ter, The ascending portion of the oviduet (not seen plainly on trans-
verse sections, but very evident on frontal sections) then extends toward
the anterior portion of the segment and empties into the uterns. The
vitello-duct lies somewhat dorsally and distally of the descending
oviduet, and empties info the bulb just referred to.

* Recherches sur la structure anatomique et histologique des Cestodes, p. 108,
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It shows the same histology as the receptaculnm seminis, and widens
into a calyx around which are gronped the vitellogene cells. The gland
in this stage measures about 0.16™™ in diameter. The cells of this organ
color (in acid carmine) much darker than the cells of the surrounding
parenchyma or the epithelial cells of the ducts. The descending ovi-
duet agrees in histology with the vitello-duet, and widens also into a
calyx aronnd which the ovarial tubes arve grouped.

The ascending oviduet is about 12u thick, and consists of a simple
epithelium with basement membrane. It passes dorsally of the ovarinm,
indenting the same, or even passing through its dorsal portion. The
part of the oviduet between the ovary and the uterus is surrounded
by a cellular tissue (shell-gland?) which eolors about the same as the

gpithelinm. The uterns in this stage is made up of a conglomeration of

cells, but no lumen can be distinctly seen.

The vascular system drawn in Fig 5, Plate vir, is very instructive.
Two longitudinal canals of different thickness and histological strue-
ture are seen. The external (ventral) canal presents a lumen of about
804, and near the posterior edge of the segment is connected with the
eorresponding canal of the opposite side by a transverse canal. The
latter extends also into the lateral field of the segment. The lumen of
the large canals (lacunes of some authors) is bordered by a fine mem-
brane. Zschokke figures and deseribes a regular epithelinm on the
outside of this membrane, but in this species it has been impossible to
recognize the epithelial nature of the neighboring cells, which seem to
be exactly similar to the parenchymatic cells, These lacunes are sup-
posed to be the ventral canals, a view which is supported in this species
by the position of the genital organs—considering the female organs as
ventral and the male organs as dorsal.  The small longitudinal (dorsal)
canalslie dorso-median of the lacunes. The diameter (24-36¢) varies at
different points, the canal suddenly swelling into bulbs at various dis-
tances from each other,

The structure is entirely different from that of the ventral canals,
The ¢entral portion, which is about 5u broad, appears as a lnmen when
examined nnder a low power, but when examined under high power
appears to be filled with a spongy mass in which no nuelei are present
{eoagulated contents?), This spongy centrum is bounded on the exte-
rior by a 2u cuaticle which eolors very dark. This is followed by a
tissue (34) which colors much more lightly; the exact nature of this
tissne is not clear. Next comes a distinet layer of eiveular fibers, which
I am rather inclined to look upon as of muscular nature,

The longitudinal nerves run on the marginal side of the large canals
and on the ventral side of the genital canals. Insegments 4.25™" broad
by L04m Jong the organs are but little changed. The testicles meas-
ure 0.064-0,087 in di; uneter; the ovary is considerably larger than in
the segments described helan the uterus is much Hm lker and has
assnmed a waw_v appearance,
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In Fig. 8, Plate x11, where the segments have reached a breadth of
ommand alengthof 0.72m (somewhat shorter than the segments deseribed
last, a fact to which no importance should be attached, as this can
easily be due to contraction) the * waves” of the uterns have advaneed
s0 far as to forin a number of irregular parallel and connected folds,
This pecnliar development of the uterns is entively different from the
case presented by tapeworms belonging in the series with Twenia solinm,
T. saginata, ete. In these latter species the unterns develops lateral
branches from a median stem, the median nterns not inereasing in
length disproportionately to the length of the segment. In the case of
Th. Giardi the uterus lies parallel to the proximal edge of the segment;
the two ends of the uterns are more or less stationary, and the uterns
inereases in length, totally disproportionately to the width of the seg-
ment, instead of sending off branches at right angles. The natural
physical result of this growth is that the uterus lies in folds, which, in
this case, assume a direction nearly parallel to the side of the segment.
This mode of development of the uterus seems ample ground for sepa-
rating, generically, worins of this kind from such forms as T. solium,

As the segments increase still further in size (Plate xri, Fig. 2)
(6= broad by 1.04m™ Jong) the folds of the uterus in growing larger are
diverted from their position parallel to the sides and assume irregular
positions; the festicles in the meantime become somewhat indistinet.
In Fig. 3, Plate X111 (segments 6.5™™ broad by L04™™ long) the uterus
oegeupies almost the entire median field, while the testicles are scarcely
visible. The other sexual organs gradunally atrophy.

Segments with more than one set of organs.—It has already been stated
that Moniez and Blanchard have found segments with double pores,
and that they believed that fo be the normal condition. In Fig. 4,
Plate X11, is pietured a segment with an extra male anlage, A number
of segments have also been found in which an extra ovary and vitello-
cene gland were developed; also six segments in which double pores
were present ( Plate x1rr, Fig. 1). One of these segments belonged to a
strobila sent by Prof. Neumann. All the organs were double except
the nterus, of which only one could be distingnished. With this the
question as to the presence of single or double pores in Th, Giardi
may be considered as definitely settled.

Eqgs and egg-capsules,—Former anthors have already stated that the
eggs of Th, Giardi lie in capsules of fibrous tissue, each capsule con-
taining 10-15 ova, Fig. 4, Plate x111, shows the origin of these packages
of eges, At the top of the figure is seen a canal, which represents a -
portion of one of the slings of the uterns. Small blind sacs form on
the side of this canal. The blind end of the sae enlarges, but still
retains its communication with the nterns-stem through a narrow neck.
The enlarged end is filled with eges.  The entire nterus with blind sacs
is surrounded by a fibrous tissue, the layer being especially thick around
the sacs.
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Fig. 5, Plate X1, represents these sacs in a further stage of develop-
ment. Several eges are seen at one end, but itis almost impossible to
find the neck of the sacs. The eggs measure 20-23 u in diameter, and
appear to have but one shell, as Moniez stated, 1 refrain from dis-
cussing the matter of the pyriform body, as no fresh material is at hand
and preserved material is unsatisfactory in this case. Moniez (11)
states:

11 faut considérer la cogque chitineuse qui revét immédiatement 'onchosphire
comme homologne de Uappareil pyriforme, puisq’ elle a la méme origine, Le Tenia
orilla se trouvant done rattaché anssi aux Anoplocephalines par le plus important
des caractires de ce gronpe, par Pexistence de Iappareil pyriform autour de scn
embryon. ® * 7

This is, of course, a point of great importance.

SPECIFIC DIAGNOSIS.

From the above review of former work on Th. Giardi, and from my
own anatomical description, we can accept the following as a diag-
nosis of this species:

Thysanosoma Giardi (Riv.,'78) Stiles, 1892, —Length 1 to 2 meters, Head quadrate,
measuring {affer Nenmann) slightly more than 1™#; (after Perroucito) 0.56-0.589
(largest diameter), 0.25-0.3 (smallest diameter), 0.5 long ; (after Stiles) 0.506 broad by
0.93 long (balsam preparation). Neck (after Nenmann) rather long, half as wide as
the head; (after Per.) short, diameter 0.536; (after Stiles) absent. The most of the
segments are broader than long, thin; only the posterior are longer than broad,
their breadth being less than that of the segment immediately preceding. Unripe
segments present a slightly zigzag appearance, owing to the projection of the side
on which the genital pore is situated. Largest segments 5-6.5%" wide by 2-1mm
long. Genital pores in the middle or behind the middle of the segment and gener-
ally irregularly alternate, but occasionally segments are found with dounble pores.
Testicles generally confined to the lateral fields, thongh scattered testes are ocea-
sionally fonnd in the median field. Uterus transverse, giving rise to folds, which
run more or less parallel to the lateral margin, and possessing ascon-spore-like egg
gacs which are surronnded by an extremely thick laver of tissne. Genital canals
pass between the dorsal and ventral longitudinal canals and dorsal of nerve. Eggs
20-23u in diameter; o number are found together in small sacs of the nterns; horns
of pyriform apparatus not developed.

Typical specimens with Burean of Animal Industry and with Messrs.,
Neumann, Moniez, Rivolta, Leuckart, and Stiles.

THE SYSTEMATIC POSITION OF TAENIA GIARDI.

It is evident from the above that this species ean not remain in the
genus Moniezia, sinee there is but one uterus present, and the topog-
raphy of the genital canals, female glands and longitudinal ecanals is
entirely different. It can not enter Ii. Blanchard’s genus Anoplocephala,
since the pores are irregularly alternate instead of unilateral. Neu-
mann remarks that it approaches R. Blanchard’s genus Bertia. This
is true to a eertain extent, but it is not deemed wise to place it in that
genus until more is known about the position of the testicles, ovaries,
ete., in Bertia. The oceasional presence of double pores, on the other
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hand, shows that T. Giardi has some relations either with Moniezia or
with Thysanosoma, and on account of its great resemblance to Th,
actinioides in the uterus and in the topographical anatomy it may be
provisionally placed in the genns Thysanosona. >

GENERAL CONSIDERATIONS IN REGARD To TH. GIARDI AND ThH.
ACTINIOIDES.

From the foregoing disenssion of these two speecies it will be seen
that these forms can notpossibly be united with the genus Moniezia,since
they differ from the species of that genus already studied in a number
of important characters, 4. ., the genifal canals pass between the lon-
gitudinal canalsinstead of dorsal of both eanals: thecirrus-pouch appears
to be ventral of the vagina on both sides ( Th. actinioides), instead of alter-
nating dorsal right, ventral left; there is but a single nterns present
in each segment, and this has an entively different structure from that
of the species of Moniczia deseribed above.

In Th. actinioides the first anlagen of the genital organs appear on
both sides of the median field of every segment, while in the anterior
portion of what we have above supposed to be Th. Giardi (Plate x11,
Fig. 3) the anlage first appears in the median line and then gradnally
diverges towards the lateral portion of the median field. Notwith-
standing these differences the two worms are much more closely allied
to each other than to the species of Moniezia above described, and
should, for the present at least, be placed in a genus together. The
following revised characters for the genus arve proposed:

GENERIC DIAGNOSILS.

Thysanosoma Dies., 1834 (reést. Stiles, 1893). Type species Th. actinioides,—Head
nnarmed; genital pores double or single; genital canals pass between the dorsal
and ventral longitudinal canals and dorsal of nerve; only one nterns present in each
gegment ; this nierns is transverse, waving, and forms blind egg-sacs which are sur-
rounded by a thick layer of tissue; caleareons bodies absent irom paremnchyma;
pyriform body of the eggs not well developed,

Th. actinioides and Giardi agree with each other in the relative posi-
tion of the genital canals to the longitudinal eanals, and in the form of
the nterng. They differ from each other chiefly, however, in the position
of the testicles and in the transverse canals, of which T%h. actinioides
has two, Th. Giardi one, to each segment.

Th. actinioides and Th. Giardi agree with Tenia marmofe in having
but one uterus. They differ from 7. marmote chiefly in the relative
position of the dorsal longitudinal canals, which in the latter species
he ventral of the genital canals and lateral of the ventral canals, and
in the stroncture of the uterns,

Moniez states that Twnia hyracis possesses unilateral pores, and that
the eggs are arranged in sacs.  We know, however, too little about the
exact nature of the sacs in that species as well as about the topograph-
ical anatomy of the other organs to determine in what genus the form
belongs. C. W. 8,
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(11) *Teenia marmota Friblich, 1802,
[Plate VII, Figs. 6, 7.]
Symonymy,—T. marmotw Friahlich, 1802; Meriezia marmotw (F., 1802) R. BL, 1891.
Host.— Arctamys marmola.

This species is introduced in this place for comparison, although it
does not oceur in cattle or sheep, because it is an important species to
consider in connection with the genera Moniezia and Thysanosoma.
Thanks to the kindness of Prof. R. Blanchard, I have been able to
examine several specimens of 1. marmote.

In the anatomy (Plate vir, Figs, 6, 7) of this species it is important
to note that two pores arve present in each segment. There are also
two ovaries, two vitellogene glands, but only one uterus. This uterus
is, however, totally different from that of Thysanosoma, for the branches
or egg-sacs are not surrounded by the heavy layer of fibrinous tissue
which is so characteristie of that genus. IFurthermore, the eggs,
according to Blanchard, ave exactly like those of Dipylidium latissi-
mum Riehm (1. Goezei Baird—M. Goezei (B) . BlL). In other words,
the pyriform apparatus is well developed, which character does not
agree with the genus Thysanosoma,

In 7. marmote the topography of the longitudinal eanals differs both
from that of Moniezia and that of Thysanosoma, for the dorsal canal lies
lateral of the ventral canal, and both of the canals as well as the nerve
eross the genital canals ventrally, this latter character agreeing with
Moniezia, but differing from Thysanosoma.

These characters seem to furnish sufficient grounds for separating
the species Tanie marmote from the genus Moniezia, and for not
placing it with the genus Thysanosoma. It certainly can not be united
with such forms as 7. soliuwm, ete., on aceount of the transverse uterus,
double pores, pyriform body, ete. It would also be impossible to place
it in the genus Dipylidium, for it differs very greatly from D, caninum
(7. ewewmerina IR.), which forms the type of that genus. The differ-
ences in the uterns, erg-balls, and rostellum are certainly suflicient
grounds for not placing 7. marmote in the same genus with ). eaninwm,

Should a new genns be established for this worm, as must undoubt-
edly be done, the generie diagnosis wonld read:

Head withont hooks; segments broader than long. Each segment possesses two
lateral genital pores; two ovaries and two vitellogene glands in the lateral portion
of the median field ; one transverse nterns with simple longitudinal branches. Dorsal
canal between nerve and ventral canal; genital canals pass dorsally of longitudinal
canals and nerve., Caleareouns bodies abgent from paremchyma. Eggs with well
developed pyriform body.

Blanchard has already separated Riehm’s species Dipylidium Lewck-
arti, D. latissimuwm, and 1. pectinatum from the genus Dipylidium, and
has placed them in the genns Moniezia, as M. Leuckarti, M. Goezei, and
M. pectinata. The writer is in entire accord with Blanchard in the

*Type. I—Typical specimens with Drs. R. Blanchard, of Paris, and C. W, Stiles, of
Washington, . C.







PART III.
STILESIA Railliet, 1893

(12) Stilesia globipunctata (Riv., 1874) Railliet, 1893,
[Flate XIV.]

Synonymy.—T. globipunctata Riv., 1874; T. ovipunclata Riv., 187T4; Stilesia globi-
punctata (Riv.) Rail., 1893,

Hosts.—Sheep (Rivolta, Giles); 1 Cattle (See v. Linstow’s Compendinm.)

Geographical distribution.—Italy (Riv.); India (Giles).

LITERATURE.
(1) Rivorra. Sopra alenne specie di Twenia della Pecora. Pisa. 1874,
(2) Perroxcrro. I Parassiti, ete., 1882 (T, globipunctata, pp. 220, 241; T. ovipunetata,
p. 241).
(3) Trattato, ete., 1886, p. 235,
(4) Ramuier, Eléments, ete., 1886, pp. 360, 261 (T. globipunclata, T. ovipunciata).
(5) NEUMaxN. Traité, 1888, p. 384,
(6) . Observations, ete. : Compt. rend. d. 1, Boe. d’Hist. nat. d. Toulonse, 1891.
(T) ——. Traité, 2nd ed., 1892, p. 410;—Engl. Transl., p. 420,
(#) StiLes. Bemerkungen iiber Parasiten—17: Ueber die topographische Anatomie
des Gefiisssystems in der Familie Teniade; C. f. B. u. P., 1893, X111, p. 457.
(9) RaiLuier. Eléments, ete., 2nd ed., 1893 (MS).

HISTORICAL REVIEW.

Rivolta described T. globipunctata and T. ovipunctata in the same

paper (1) in which he deseribed 7. eentripunctata. The article is not at
hand.

Perroncito (2, 3) accepted both species; the following in regard to them
is abstracted from his descriptions:

T. globipunctata (globi-punteggiata, Ital.). Head 1™ in diameter; suckers directed
forwards; neck absent. Length 45-60¢"; eolor white or greenish yellow, like the
contents of the intestines. Ripe segments 2% wide by 0.15-0.17 long. Two spher-
ical nteri are present; they appear as two lateral rows of whitish globules in the
middle or posterior third of the strobila. Few eggs are present, oval, 28 u by 24 u;
four hooks visible in the embryo.

T. ovipunctata (ovipunteggiaia, Ital.), Head quadrangular, 0.50-0.652" hroad ; neck
absent, Segments in sexual activity present to the naked eve two lateral lines
eomposed of fine points, between which are seen larger bodies which are oval. This
punctation is dne in part to the vas deferens and in part to the uterns. The seg-
ments immediately following the head vary in breadth from 0.33-1"m, with a length
of 0.03; in mature segments the breadth is 1-2.5, length 0.08-0.12, Genital organs
are on the sides of the segments; eggs oval, 20 u by 16 u,
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The head of this worm buries itself in the intestinal mueosa and
causes a degeneration of a number of the villi. It obstructs the fune-
tion of the Lieberkithn glands to a certain extent, maintainsan irritation
in the eytogenic substanee, giving rise to hyperplasia of the inter-
glandular tissue, and forming nodules or elevations at those portions
where the worm has fastened itself, In some places these elevations
are confluent, in others isolated. Their size varies from that of a pea
to a lentil, and they manifestly proceed from a eirenmseribed tume-
faction of a fold of the mucosa.

Railliet (4) had evidently not examined the worms, but admits the
two species,  Nenmann (5) adds that the testicles of these two species
are in the lateral fields. He then (6) obtained a specimen which
Rivolta had labeled “ ovi-globipunetain.” Neumann states that the
two species are identical, and that the median line remains transparent,
In the second edition of his Tvaité (7) he holds to the same opinion,
and unites the two worms under one diagnosis,

Von Linstow includes these worms in his list of cattle parasites, and
following him the writer has done the same, although unable to trace
any positive authority for so deoing. Later (3) I stated that a new
genns would have to be ereated for this and the following species.

Railliet (9) establishes a new genus Stilesia for T eentripunectata and
T. globipunctata, (Personal correspondence; the second edition of
Railliet’s work is in press.)

Prof. Neumann very kindly sent a number of segments labeled Tenia
globipunctata which he had reeeived from Prof. Rivolta, and Dr. G. M.
Giles, of Sanawar, Punjab, India, has forwarded a number of speci-
mens from India. Dr. Giles writes:

The worms are very social, dozens being found coiled up in acompressed mass in the
small intestine. When fresh they are beautifully transparent and delicate. They
would escape notice of anyone but a regular helmiathologist, although masses half
the zize of one’s fist may oecasionally be found. In the fresh state they look so much
like 2 mass of the pultaceous intestinal contents of this part of the intestine that
the ordinary veterinarian wonld be pretty sure to overlook them.

I have fonnd them in every sheep I have examined up here, but the fact that I have
sometimes identified the worms as of one species, sometimes as another, makes me
suspect that two or more species are present., T expansa is also common in sheep
out here, but not nearly so common as the delicate species. 1 have never found any
tapeworms in the intestines of our oxen, i. e., Bos indicus.

It is upon these two sendings that the following deseription is based.
Unfortunately the material was not preserved for fine mieroscopie work,
so that the description given below is necessarily incomplete in many
respects, Nevertheless, data enough are given to show that this worm
is entirely different, not only specifically but also generically, from any
of those described above,

ANATOMY.

General appearance.—The strobile in possession of this Burean vary
from 60-150"= in length, but no one strobila is complete. The widest
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segments are 2,5"™ hroad, while the anterior and posterior segments are
much narrower. In a fresh state they were transparent (Giles), and
many of them have remained so in aleohol, while others have become
more or less opague. The head on the anterior end is quite prominent
and appears like a knob. The anterior portion of the strobila is gen-
erally quite regular in ountline, but the greater part of the worm is
erenate and more or less twisted, thus making it quit2 difficult to pre-
pare in monnts.

The head (Plate x1v, Figs. 2-20) measures 0.765-0.9"" in diameter.
1t is square when viewed en face.  The suckers are generally quite prom-
inent, and more or less lobed according to the state of contraetion.
They measure (balsam preparation) 0.336™™ in diameter, the muscular
wall being 304 thick. The opening is round or oval and directed in
some cases anteriorly, in others more diagonally, The neck varies
greatly according to confraction, in some specimens appearing to be
absent; in others it is quite distinet. In one balsam preparation it
measured 0.28"" broad directly back of the head, and was 2.27™ Jong,
The longitudinal canals were very distinet, two lying dorsally and two
ventrally, and measuring 6, in diameter. The ventral canal was 16y
lateral of the dorsal canals, Segmentation becomes quite distinet at
about 2.8 from the head. The distance between the dorsal and ventral
eanals gradually widens, and about 8.8™™ from the head irregularly
alternate pistol-shaped genital anlagen appear, the handle of the pistol
being situated in the space between the dorsal and ventral canals of
the same side,

Segments 15™™ from the head (Plate x1v, Fig, 3) measure 0.56™™ bhroad
by 56u long. The longitudinal nerves were discovered in the extreme
lateral portion of the segments. About 0.12"™ from the lateral edge ran
the ventral eanal, provided with an extremely thin cuticle and having
a diameter of Su; 40 nearer the median line was situated the dorsal
canal, with a diameter of Gy, and with a sli chtly heavier enticle than
that of the ventral canal. No transverse canals could be discovered
connecting the dorsal canals, but near the posterior border of each seg-
ment there was a fine transverse canal running between the ventral
canals. A short transverse canal also extended from eaeh ventral eanal
towards the margin of the segment.

Male genital organs.—On each side of every segment are sitnated,
between the ventral eanal and the nerve, 4-7 testicles, measuring 8-9u
indiameter. The genital pore is not yet present. Irregularly alternate
in the anterior portion of the segment there is a clump of tissne 68
long by 12-14 4 broad, which afterwards differentiates into the cirrus-
pouch and the vagina.

Female genital organs.—From the posterior portion of this clump of
tissue one ean trace a thin string of nuclei which runs toward the longi-
tudinal eanals, crosses the ventral canal dorsally, and ends in a mass
of tissue; the latter is situated between the dorsal and ventral canals,
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and represents the female glands; it is ecomposed of an anterior and a
posterior portion,

Segments 27 from the head (Plate x1v, Figs. 4,5) measure 1.14mm
broad by 96 long. The nerves have preserved their extreme lateral
position and run ventrally of the genital organs. The ventral canals
run about .15 from the lateral margin, and have a diameter of 16
The dorsal eanals run 0.1™" nearer the median line, and have a diameter
of Tp.  The irregularly alternate genital pores have pierced in the ante-
rior hall of the margin, The genital cloaca is about 20 deep, and from
its proximal end two canals extend toward the median line. One of
these eanals (the vagina) lies dorsal, the other (the cirrug) lies ventral.

Male organs.—The cirrus-pouch is rather pyriform, 56 long by 40
broad. In its distal portion iz situated the inverted eirrus, 50u to 60u
long by G broad. This colors very intensely, owing to the ciliated
layer surrounding its lnmen, and is thus guite sharply defined from the
portion of the male eanal which immediately follows. This latter makes
a turn or two inside of the pouch, and then ean be followed across
the segment to the testicles of the other side. In its course it runs
from the eirrus-pouch anteriorly of the testicles of the pore side, dor-
sally of the ventral canal and the female glands, ventrally of the dorsal
canal, then running through the median field it lies anterior and dorsal
of the transverse canal. It crosses the dorsal eanal ventrally, the
ventral canal dorsally, and is finally lost in the testicles. This vas
deferens undoubtedly receives the spermatozoa from the testicles on
both sides of the segment, although it was impossible to observe any
fine branches running to the separate testicles of the pore-side. The
testicles have inereased considerably in size, and now measure 20-28u
in diameter,

Female ovgans.—The valva lies on nearly the same frontal plane as
the cirrns, or somewhat dorsally. The vagina then eurves so as to lie
dorsally of the cirrus-pouch. Ciliary projections could be seen for
about 20-52u from the wulva, then they became indistinet. The
vagina then becomes very thin and crosses the ventral canal dorsally.
At this portion it is generally somewhat convoluted. Just median of
the ventral canal it inereases somewhat in dimmeter, forming the recep-
taculum seminis. The median end of the latter then branches, forming
two canals about 34 in diameter. These two canals vary in their
relative position. In general, however, one of them lies ventrally of
the other, and after ranning a very short distance (about 154) toward
the median line, it turns anteriorly and ends in the ovary. This eanal
is evidently the oviduct. The other eanal extends just beyond the
ovary, and is then lost to view, The ovary is a cirenlar body 27-42u
in diameter.

In these segments one finds the anlagen of two more female organs,
i. €., the uteri. On the pore-side of the segment there is a clump of
small darkly staining nuclei, situated ventrally of the receptaculum
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seminis and dorsally of the ovary. On the opposite side of the seg-
ment there is an anlage, which is exactly similar in appearance to the
one just deseribed.

Segments 50m™ from the head (Plate x1v, Figs. 4, ) measure 1.15mm
broad by 964 long. The ovary has inereased in size, now measuring
60 in diameter, The anlagen of the uteri have grown but little. For
the next 5™ a complete and rapid change (Plate xiv, Fig. 6) takes
place in the appearance of the female organs. It is noticed that the
ovary now begins to grow less distinet, while the uteri come more
plainly into view. We should natorally expect to find a canal conneet-
ing the descending oviduct and the uteri. No such eanal, however,
could be distinguished connecting the ovary with the uterus on the
opposite side of the segment. In three different segments the writer
thought he could distinguish a canal connecting the oviduet with the
uterns on the same side, but was not positive that such was rveally the
ease; this point is left to be determined by some one who can procure
and fix fresh material. It seems beyond question, however, that the
ova descend through the oviduet and become fertilized; then, that a
portion of them enter the uterus next to the ovary, while the remainder
travel across the segment and enter the uterns of the other side,

In support of this view the following observations are given: The
ovary becomes smaller while the uteri become larger; ova have been
seen in the oviduct; at first no ova are seen in either uterus, then
they appear in the uterus on the pore-side, and at the same time a
broken line of ova can be seen extending across the segment toward
the opposite uterns; the latter is next observed containing ova, while
no ova can be distinguished in the median field. I am foreed to admit
that in no one segment has it been possible to find a continnons line of
ova extending across the entire median field, but by eombining several
segments a diagrammagtie line of ova may be constructed which extends
from ovarium to uterns. An interesting point in connection with this
wandering of the ova across the segment is that young ova, especially
those found in the median field, have no definite form, a fact which
points to their being capable of amaebie motion.

In segments measaring 1.5344"™ broad by Slp long, still another
change takes place in the form of the female organs.  The uteri of both
sides elongate medio-anteriorly, the prolongation having a fibrinous
appearance, The oviduet is still faintly visible, and the ovary nearly
or quite devoid of eggs can be distinguished on the ventral side of the
uterns of the pore-side. At the same time another organ, the funetion
of which I am unable to explain, appears anterior to the uteri and
ranning transversely. This organ lies ventrally of the vas deferens—
in those eases where the vas deferens extends so near the antevior
margin—and stains quite dark in carmine or haematoxylin,  The exact
histology of tlus peculiar organ could not be definitely determined,  In
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older segments the portion found in the median field looked very much
like a canal.

In segments 1.256™™ broad by 0.144 long each uterus is composed of
two distinet portions, a posterior-lateral bulb, 96 . in diameter, contain-
ing the eggs which have now segmented and are surrounded by a shell,
and an anterior median fibrinous prolongation 0.144™= Jong by 72u
broad at the base. The anterior extremity of this prolongation fits into
(or connects with ??) the eurve formed by the organ directly in front of it.
This latter has increased considerably in size, and now extends partially
around the uterus, crosses the dorsal canal ventrally, and tapers off
into a fine point which runs throngh the median field to meet the cor-
responding organ of the opposite side. In one or two segments this
erossed the dorsal canal dorsally instead of ventrally, The vas deferens
which erosses the median field comes very plainly into view.

In segments 2.4" wide by 0.114™" long the median prolongation of
the nterus has partially constricted from the rest, so that we now find
three more or less distinet poriions of the uterns, 4. e., the lateral bulb
containing eggs and two spherical fibrinous portions.  The middle por-
tion lies nearer the ventral surface of the worm than either the lateral or
the median portion. In different segments (Plate x1v, Figs, 7-9) these
three divisions of the uterns present quite different relations to each
other, but the exact order of the changes can not be given, as these
variations were seen on loose segments and not on a complete worm.
In the segments in which these changes are taking place the vagina is
greatly enlarged.

As the segments grow older they become narrower and longer; the
uteri assume a more antero-posterior position; the median anterior
portion of the same becomes less distinet, and ova appear in the middle
portion. The transverse organ in front of the uterns has united with
the corresponding organ of the other side; the testicles become indis-
tinet. Some of the oldest segments (Plate xXiv, Fig. 9) of Dr, Giles’
material measured 0,624 broad by 0.25v long,

In many segments one sees at the posterior edge, especially in the
lateral fields, a row of small (4-8 p) round or oval bodies which stain
very dark in hematoxylin or carmine. These same bodies are oced-
sionally met with in the median field, but their presence is extremely
irregnlar. In general appearance they resemble, to a certain extent,
the ealeareous bodies found in 7. erassicollis, T. solivm, ete.  In hwma-
toxylin their margin and center stain very dark, while a lightly stain-
ing zone separates the two more darkly staining portions.

Eggs.—The eggs are round or oval, and measure 14-16u x 10-144,
Only one egg-shell could be diseovered with certainty. although it ocea-
sionally appeared as if two were present; at two opposite poles this
ege-shell bears a spinous projection 4-6u long, Comparatively few ova
(10-30) are found in each uterus.
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BPECIFIC DIAGNOSIHE.

The following iz given as a provisional diagnosis of this species:

Stilesia globipunctala (Riv., 1874) Rail., 1893.—8trobila transparent, whitish or
grﬂy;ﬁh yvellow, 45-60¢™ long, very thin and not over 2,5%® hroad, Head quadrate
0.5-1=m hroad, suckers more or less distinctly lobed, opening round or oval and
directed anteriorly or obliquely. Neck present, 2% or more long (neck absent
according toother observers). Developing segments (1L.35-2.57 broad by 0.05-0,17wm
long; enil gegments narrower and longer (0.6 by 0.28), Genital pores j|'n’_=j_;1|1;||_']11,.r
alternate in anterior half of luteral margin.,  Cirrns-pounch slightly ventral of vagina,
dorsal of nerve; vas deferens crosses the ventral canal dorsally, the dorsal eanal
ventrally; testicles in both lateral fields. Vulva on abont the same frontal plane as
cirrns; vagina generally dorsal of cirrus-pouch, erosses the ventral canal dorsally;
ovary between the longitudinal canals on pore side of segment; two nteri present in
each segment, one on each side and situated dorsally of ovarinm; each uterns may
be more or less distinetly divided into 3 globular bodies; a transverse organ of unde-
termined function anterior of uterns. At posterior bovder of lateral field is found
a line of round or oval, refringent, chromatophil particles, 4-8¢ in diameter. Ova
14-16x by 10-14x. Single shell with aspineuns prolongation 4-6x long at two opposite
poles.

Type with Prof. Rivelta; typical specimens in Burean of Animal
Industry and collection of Stiles, at Washington; in collection of Leidy,
at Philadelphia; and with Prof. Neumann, Toulouse, IFrance,

It may be well to call attention to the following points, which should
be more definitely determined by someone who is able to obtain per-
fectly fresh material: (1) What is the nature of the transverse organ
anterior to theuterns? (2) Is there a canal extending from the descend-
ing oviduct to the uteri, or do the ova gain access to the latter by
amebic motion through the tissue? (3) What is the exact order of the
changes in the form of the uterns? (4) What is the function of the
canal which joins with the oviduet at the ovarium; do the ova pass
through this canal to the median field? C. W. 8.

(13) Btilesia centripunctata (Riv., 1874) Railliet, 18095 MS.
[Plate XV, Figs. 1-6.]

Synongmy.—Tenia centripunctata Rivolta, 1874; T. centripunteggiata (R.) Perr., 1882
(Italian); Stilesia centripunctata (Riv.) Rail., 1893,

Hosts.—Sheep (Riv., Mattozzi); ¥ Cattle (after ? see v, Linstow’s Compendinm).

Geographical distribution.—Italy (Riv. Mattozzi); Algeria (Neumann's specimens),

LITERATURE.

(1) RivorTa. Sopra aleune specie di Tenie della Pecora. Iisa. 1874
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HISTORICAL REVIEW.

This parasite was first described by Rivolta (1) in 1874, The original
article is not accessible, Perroneito (2, 3) says in regard to it that the
head (scolex) measures 2"™; suckers are large; neck entirely absent;
the strobila measures 2,75-2.84" long, wider in the anterior half than
in the posterior half; 10°™ from the head the proglottids are 2-4mm
wide; 50" from the head they measure 2-3™ wide; 150°™ from the head
they measure 1.5 wide; at the end of the strobila they are scarcely
"= wide. They are quite thick, the thickness increasing as the seg-
ments grow older.

The mature specimens (preserved) were yellowish white and almost
round. In the eenter of each segment, beginning at abont the middle
of the strobila, a round or elliptical and rather prominent spot could be
noticed by the naked eye. This prominence incereases in the posterior
segments, alternates on the two surfaces, and is formed by the female
organs in the center of the proglottid, The testicles are sitnated lat-
erally in each segment; a single genital pore is present in each seg-
ment, situated in the middle of the lateral margim, Eggs are spherical
withasingleshell, diameters 22-24,: by 21-224; six hooks in protoscolex
very few ova present in each proglottid. Rivelta found these worms in
the small intestines of a sheep.  The mucosa was in part reddish, owing
to hyperiemia of the villi, and in part pale and grayish on acconnt of
the pigmental degeneration of the villi. Dr. Mattozzi noticed only a
catarrhal affection in the intestines of sheep infested with this para-
site.

Railliet (4) takes his diagnosis from Rivolta or Perroncito, and has
evidently not seen the parasite in question,

Nenmann (5) does not state that he had examined the worms, but
adds to Raillet’s diagnosis that the length of the segment is l—4mm,
increasing with the age of the segments; the testicles are in the lateral
portion of the median field ; pores irregularly alternate.

Nenmann (6) obtained several specimens from Algeria and adds to
the foregoing that there are from 1,300 to 2,200 segments in each strobila.
In the second edition of his Traité (7) he gives a figure of the head.

v. Linstow in his compendium places this species among the para-
sites of cattle. Following v. Linstow I also placed it in the Check-list
of Animal Parasites of Cattle (Note 8), recently published, althongh
I have been unable to ascertain when, where, or by whom it has been
found in cattle.

ANATOMY,

Through the extreme kindness.of Prof. Neamann T am in posses-
sion of a specimen which he obtained from Algeria, and although, as
this French savant wrote, the strobila is not well preserved, the
anatomy of this species will be described below as fully as the mate-
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rial allows, The seolex of the specimen is too contracted to warrant
any statements (c¢f. Plate Xv, Figs. 2-24),

In a portion of the strobila measaring 104" broad (Fig. 3) a darkly
coloring tissue ocenpied the median line; on each side of this was a
clear space; lateral from these spaces testicles were visible: then a
clear space—a longitudinal canal; lateral of this there is another longi-
tudinal line (nerve?).

In a portionof the strobila measuring 1,122 wide (Plate xv, Fig. 4),
instead of having a dark tissue on the median line, this portion of the
field was clear for a space 0.16 broad. At the border of this field were
found clumps of darkly stained fissue, irregularly alternate. These
represent the handle of the pistol- shape genital anlagen; the muzzle of
the pistol ean be traced almost to the lateral edge of the strobila;
further, it could be plainly seen that the testigles were situated not
only on the median side of the longitudinal canals, but also dorsally
(for ventrally) and laterally of them.

The testicles measure 64u in diameter (preparation was subject to
pressurewhilecoloring). In the strobila, measuring 1.24™™ broad (Plate
xv, Fig. 5), it is noticed that a line of deeply stained tissue rnns from
the handle of the pistol a short distance towards the opposite side of
the segment; the lateral portion of the analage of the canals (muzzle of
the pistol) is quite thick and partially differentiated into two parts
(male and female). Where thestrobila was 1.6™ wide (Plate xv, Fig. 6)
the borders between the segments could bedistingunished ; the segments
varied from 32u long on the side without the pore to 64 long on the
side with the pore, The median portion (0.24™ hroad) of the median
field is now entirely ocenpied by the dark tissue referred to above as
rmnning from the handle of the pistol towards the other side of the
strobila (probably uterus).

With the material at hand I do not feel justified in making any
further statements.

BEPECITIC DIAGNOSRIS,

The following is given as the diagnosis of this species:

Stilesia centripunctate (Riv., 1574) Rail., 1893, (Provisional).—Head large,1.5-2mm
broad, suckers large, directed anteriorly (after Nenmann), situated at the four cor-
ners, directed diagonally forward (after Stiles)., Strobilaattains nearly 3™ in length,
Segments 10c from the head measure 2327 wide, and from this point they grow
narrower; posterior segments measure scarcely 1™%; always much broader than
long, and longer on the pore side than on the opposite side.  Genital pores irregn-
larly alternate. Transverse uterus in the median portion of the median field.
Testieles extend from each end of the nterns to the lateral (?) nerve. Eggs spherical
with a single shell without pyriform apparatus; diameter 20-24 u by 21-22 u,

Type with Prof. Rivolta. Typical specimens with L. G. Nenmann,
Toulouse, Burean of Animal Industry, and C. W, Stiles, Washington,
D. C.

T114—No. 4——6
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GEXERAL REMARKS IN REGARD TO STILESIA GLOBIPUNCTATA AND
STILESIA CENTRIPUNCTATA,

From the above description of these two species, althongh the account
of 8. centripunctata is very incomplete, it is evident that these forms
can not be generically united with Mowiezia or Thysanosoma, They
- differ from both of these genera in the form of the uterus and the gen-
eral arrangement of the genitalia. 8. globipunctate agrees with Thy-
sanosoma in the relation of the genital canals to the nerves and longi-
tudinal eanals. This relation could not be definitely determined for
8. centripunctata.

A new genus must certainly be established for T. globipunctata, and
althongh 1. centripunctata agrees with this form in comparatively few
characters—narrow strobila, short segments, irregularly alternate pores,
absence of testicles from median portion of median field, size of egg
and single ege-shell—it will probably be better to place the two forms in
one genus until T, ecentripunctata can be more thoronghly studied, Rail-
liet has also recognized the necessity of establishing a new genus for
these forms, and has proposed the generic name Stilesia (S, globipunctata
and 8. centripunctata). The following will suffice for a provisional diag-
nosis until 7. centripunctafa can be thoroughly studied:

GENERIC DIAGNOSIS,

Ktilesia Railliet, 1803.—Type species 8. glebipunciata (Riv.) Railliet, 1893. Head
with four suckers but no hooks, Strobila thin and narrow. Genital pores irregu-
larly alternate. Begments broader than long. Two distinet sets of testicles present
in each segment, one on each side, but no testicles in the median line., Eggs very
small (not over 24 u) and with but pne shell.

The fuI]ﬂw;ing pn-"l nts, which may prove to be of generie "«'Illlm, have heen estab-
lished only for 8. globipunctata : Genital canals pass dorsally of nerve and ventral
canal, but ventrally of dorsal canal. Egg-shell with two conical spinous projeetions
at opposite poles,

Habitat.—Intestine of sheep. Development nnknown. C.W. 8.




PART IV.
SPECIES INQUIRENDAE.
(14) Moniezia nullicellis Moniez, 15801.
[Plate XVT, 3-35.]

Host.—Sheep (Moniez).
Geographical distribution.—Thus far M. nullicollis has been reported only at Lille,

France, by Prof. K. Moniez.
LITERATURE.

Moxtez. Notes sur les Helminthes v, 3; Revue Biologique du Nord de 1a France,
T. 1v, 1891, 1 page.

HISTORICATL, REVIEW.

Prof. Moniez found two specimens of tapeworms at the Lille abattoir
in May, 1879. In 1891 he described them as a new species under the
name given above, giving, however, only a very short description. He
states that the worms were 40°™ Jong. The last segments were per-
fectly mature and measured, in aleohol, 8™ wide by 1™™ long. They
were quite thin and all the segments very short. Head cuboid,
rounded in front, hemispherical in back, 1.3 in diameter. Suckers 0.65
in diameter. Neck absent, so that the segments begin directly back
of the suckers. Ova 55-65u; embryo 21 .

At my request Prof. Moniez forwarded part of his original material.
I have only the head (Figs. 3-3b, Plate xvi), and hence can give no
statements in regard to the anatomy of the segments,

DIAGNOELSE,

It is impossible to give a satisfactory diagnosis of this form, hence I
c¢an not as yet look npon it as a well-established species.

Type with Prof. Moniez. One scolex in private collection of C. W,
Stiles, Washington, D. C. ' C. W. 8

(15) * Teenia Vogti Moniez, 1879,
Synonymy.—Taenia Vogli, Moniez, 1879; Anoplocephala Fogti Moniez, 1801,

Host.—8heep (Mouniez).
Geographical distribution.—France (at Lille, Monicz).

* Type specimen is lost.
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(7) NeuMaxy. Traité, 2 ed., p. 408;—Engl. Transl., p. 419,

HISTORICAL REVIEW.

Moniez found a strobila 11 feet long in a sheep, and gave the follow-
ing deseription (1) of it: Head unknown; eolor of strobila, white; the
young segments remain very narrow for a considerable distance of the
total length; the largest segments measure 2.5™™ hroad by 5™ long,
and econtain eggs with the pyriform body: they are very flat; the
muscles are better developed than in the other species, and are not
gronped, It is very rare, having been found but onee,

Railliet (2) and Neamann (3) take their diagnoses from Moniez, In
(4) Neumann adds nothing to the above in his text, but in the analytical
table he gives 7. Vogti as having but a single genital pore to each seg-
ment. In Moniez’s paper, however, I do not find any anthority for this
statement.

Moniez (5) then places this species in his analytical table as Anoplo-
eephala Vogti, under the line * Un seal pore genital par annean.” This,
however, is too indelinite, as the genus Anoplocephala in Blanchard’s
elassification has nnilateral pores,

Blanchard (6) ealls attention to this last point, and states that this
species is more closely allied to the genus Bertia, since the pores are
irregularly alternate. I have been unable to obtain any specimens of
this species.

CONCLUSBIONS,

From this review if is seen that the 7. Vegti is not sufficiently well
known to be accepted as a true species.  There is considerable donbt
as to the genital pores, and our experience with Th. Giardi has
tanght us that great difference of opinion may arise in such a case, and
that the pores alone are no criterion in the generic determination.
Furthermore, the faet that the segments are longer than broad is by
itself, unassociated with other characters, of little value,. for we find
that several species sometimes show this character.

In Hassall’s collection is found a worm from sheep, the ripe segments
of which agree in breadth with Moniez's deseription of T. Vegfi, but the
genital pores are distinctly double. In external appearance (Plate
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xvi, Figs 1-2b) the worm is totally different from any tapeworm
we have everseen.  While somewhat inclined to believe that this repre-
~ sents a new species—in ease it is not identical with T. Vegti—I refrain
from describing it as such, since the material is so poorly preserved
that the internal organs will not stain. I am unable on this account
to give any description of the internal anatomy, except that the vas
deferens is very much convoluted, and that the uteri are present
which resemble those of Meniezia. The time is passed when an anthor-
is justified in describing a tapeworm as a new species unless he can
give a recognizable diagnosis, . W. 8.

(16) "Teenia crucigera Nitzsch and Giebel, 1866,

Host.—Capreolus capiea.
Geographical distribution.—Germany, found but once, by Nitzsch.

LITERATURE.

Gieper, C. Die im zoilogischen Musenm der Universitit Halle anfgestellten
Eingeweidewiirmer nebst Beobachtungen iiber dieselben; Zeitschrift fiir die ge-
gnmmbten Naturwissenchaften, 1866, xxvii, p. 254,

Giebel deseribes a species of tapeworm collected by Nitzsch from
Capreolus caprea. His diagnosis and deseription are as follows:

T. capite obtnso obverse pyramidali tetragona collo brevi; articulis anticis tenu-
isgimis, insequentibus latequadratis, ultimis subguoadratis margine laterali arcuatis
posteriori vix inenmbentibus; vulvis oppositis.

“Im Miirz zwei Exemplare von je 3 und 1} Fuss Liinge, letztes noch ohne abgehende
Proglottiden. Der Kopf its nngekehrt kegelfirmig oder pyramidal, hinten am breit-
esten nnd fast wie abgeschnitten, mit vier hochrandigen mehr nach vorn als zuor
Seite gerichteten Sangniipfen, die von vorn gesehen Linglich viereckig, gleichsam mit
cingediicktem Krenz bezeichnet sind. Der Halstheil hat halbe Kopfbreite und
etwa die sech bis siehenfache Kopilinge. Von ihm nimmt der Leib ganz allmihlig
an Breite zu bis zom Ende, wo er vier Linien DBreite misst. Die ersten Glieder
gleichen bloss sehr feinen Runzeln, werden dann allmiihlig linger, anfang %, dann
1-i-t zuletz § ihrer Breite ling, gestreckt viereckig, am hintern Rande nur sehr
wenig breiter wie am vordern. Der Seitenrand der vordern Glieder in 3 bis 4 Zoll
Entfernung vom Kopfe erscheint durch zwei Hervorragungen gekerbt, deren vor-
dere die Genitalwarze, die hintere die hervorstehende Hinterecke ist. Erste bildet
cin selir breites kurzes aufkitzendes Knipfehen mit dentlicher Oefinung, Weiter
nach hinten wird die Geschlechtspapille schwiicher, schon in der Leibesmitte ist sie
gang schwach und in dem letzten Leibesdrittel fehlt sic ganz.  Der Hinterrand jedes
Gliedes liegt hier nur ganz kurz und unbedentend auf dem Vorderrande des fol-
genden auf, bei der nlichst verwandten 7. expansa iiberragt jener sehr betriichlich,
Nahe des Seitenrandes der Glieder macht sich der Seitenkanal als dunkler Streif sehr
bemerklich, nor in den ersten Gliedern nicht erkennbar, Tde letzten Glieder sind
ganz mit grossen reifen Eiern gefiillt, welche kiiseformig gestaltet also in den
breiten Seiten kreisrund, vom Rande gesehen linglich sind, Die Unterschiede dieser
Art von der sehr iihulichen vorigen sind folgende: Die Saugniipe stehen sehr nach
vorn und sind rihriger; der Halstheil ist deutlicher und liinger, die hinteren Glieder
in Verhiiltniss ihver Briete weit Linger; der Hinterrand der Glieder wenig oder
garnichtiiberragend ; die Geschlechtspapille knopfiormig, die Eier kiisefirmig, nicht
konisch. ¥

* T'ype specimen is losf
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From the above it is very probable that this species belongs to the
genus Moniezia, although, without the internal anatomy, even this
point is uncertain.

Dr. Brandes, in reply to a letter, has written that the type specimen
has, unfortunately, been lost or destroyed. It would be too uncertain
to determine a worm by the above deseription without the original
material at hand, so that it will probably be better to ignore this spe-
cific name and diagnosis entirely. C. W. 8.

(17) T=aenia capreoli Viborg, 1795 and (18) Teenia caprae Rud., 1810.

These two species should evidently be entirely ignored, for the deserip-
tions given are not suflicient to establish them as true species, and the
types ean not be found. The following remarks in regard to them
are gquoted from Ruodelphi’s Historia Naturalis (pp. 200-201), The forms
have been referred to by several authors since Rudolphi’s time, but no
one seems inclined to accept the species or able to give any anatomical
details in regard to them.

83. TaxNia CAPREOLL—Yiborg ind. Mus. Vet. Hafn., p. 238. n. 87. b. Twenia eapreoli.

Tania ovina (expansa n.2.) cl. viro n, 87. a. dicitur, unde capreoli vermem huie
affinem esse, eo magis colligimus, quo major inter expansam (ovis), denticulatnm
(bovis) et insequentem (ecaprae) affinitas observetur.

84, TENIA CAPRE,—Hab, —In Capre Hirciintestino ileo specimina plurima, mortua,
Augusto mense reperi.

Fragmenta tri- vel quinguepollicaria; quorum alia minora articulis linea angust-
foribus, brevissimis, angulis laterlibus acutiusculis, alia majora articnlis duas tresve
lineas latis, vix lineam longis, Isti erassiusculi marginibus lateralibus crenulatis,
foramine utringue medio sive opposito indistincto, angulis rotundatis, margine
postico plicatulo, substantia molli, lineis transversis nnduolatis.

Obs. 1,—Twenia hee inter expansam n. 2. et denticulatam n. 3. quas conferas, media
videtur, capite tamen non viso, de eadem judicare nequeo.

Obs. 2.—Ne eum Tmenia caprea Abilgaardii, caprina Gmelini et Zederi confundas,
hee emim Twenia non est, et sub Polystomatis denficulati nomine supra deseripta
sistitur. C. W. B.

(Bee also addenda, p. 101.)

P Sm———
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PART V.
LIFE HISTORY.

Mégnin published an article in which he set forth the theory that cer-
tain ecestodes could develop without a change of host. Moniez and
others combatted this idea, while Perroncito suggested that some
insect might possibly play the role of intermediate host for forms like
Moniezia expansa. MeMurrich was inclined to look upon Melophagus
ovinus as the intermediate host of Moniezia erpansa. Leuckart has
suggested that some snail might act as the intermediate host, Curtice
then supported the direct infection theory again.

Hutchinson, in rather an undecided amateurish article, suggests that
it is possible that caterpillars, slugs, earthworms, lice, etc., may be
intermediate hosts for T. erpansa, which he “believes” is the tapeworm
found in sheep and ruminants,

For over a year past we have been condueting experiments in this
line, but up to date only negative results can be reported. Experi-
ments to infect sheep directly by feeding eges to them have been
totally negative. Experiments to infect Melophagus ovinus, numerous
coprophagous insects, and earthworms, have also been negative. Itis
the intention to continune these experiments, especially those with
earthworms, this coming spring upon a much larger scale, and we hope
later to report some positive resulfs. From experiments thus far,
however, we feel confident that cattle, ete., can not become infested
with tapeworms by swallowing the eggs, as Curtice still contends, and
it is believed that some insect, worm, or snail will be found to contain
the larval stage. 0. W.8.
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PART VL
CONCLUSIONS. ;

In the foregoing studies the following conclusions have heen reached :
(1) Descriptions of cestodes based upon external formn alone, unas-
sociated with internal anatomy, are of little value. (See also p. 84, 94.)
(2) In the case of those forms of which the original type specimens can
be obtained, we may be able to recognize the species, but in most of the
cases of which the types have been lost, the determination of the species
is extremely uncertain. We shall hence be obliged to ignore a great
number of forms which have been deseribed as species
(3) The present genus Twnia, as generally acceptéd by anthors, con-
tains forms which must be restudied and arranged in several sub-fami-
lies and a number of genera.
(4) This revision must be based upon internal anatomy.
(5) In the aduolt cestodes of cattle and sheep three genera Moniezia
R. BL, Thysanosoma Dies., and Stilesia Rail,, are recognized.
(6) For asummary of the genus Moniezia, see p. 51 ; for Thysanosona,
p. T0; for Stilesia, p. 82,
(7) The following table will aid in determining the various species of
these genera:
[ Uterus double; genital pores double; egos with well de-
veloped pyriform apparafns. ... coeeiiiiiiiaiinnnnn. ... MoNIEZIA R. Bl 2
Uterus single, transverse, with ascon-spore like eggs-sacs;
genital pores donble or irregularly alternate; horns
1 of the pyriform apparatus not developed. ... ....... Tnysaxosoma Dies, 10
Uterns single or donble and without ascon-spore like
ega-sacs; genital pores irregularly alternate; egas
with a single shell; strobila narvow ; testicles absent

from median portion of median field_._. .. ... .. . .... STiLesia Rail. 11
Bpoeias INgBIRONNE o . « - covmrmnvs vy ms siasrs ars e Yy R AR EEET Ly one Ll

!’ Moxiezia, For generic diagnosis, see p. 5.
2 Intorproglottidal plands abeent ... c.civiiicnienssoaiticadnisnanns snneny a
Interprogletéidal glands present.....cccc.iciueeciniiiacucisenesinasiceas 4
]'l.’iuuituﬂ pore in anterior half of lateral margin. . .....ccevvemneen. M, alba, p. 51

l(:ﬂ]litﬂ] pore in posterior half of lateral margin. .......... ... M. dentliculala, p. 46
!'hltfsrl!rﬂ;.;]nt-tiuln'l elands linear, not gronped sronmd Blind

1 BT L o o nin i e o i, g i m e e T RS S L e o e S o A W
lluterp]'ug]nt.t,iﬂu] glands gronped around blind sacs..... e R R 0
88

Lot



|

b

0!

T

D

B o

10

12

for Tanin cucumerina.
can be placed in the genus with 7. marmote.

84

( Interproglottidal glands very prominent and quite long
(broad in referemce to the segment); head not very
4 distinetly lobed; opening of suckers slightly elon-
wated ; segments attain 20-260" in breadth..........

r Head very distinetly lobed and sharply separated from
neck ; opening of sucker round ; neck nearly as byoad

Lobing of head less distinet; head not so sharply sepa-
rated from neck; neck filiform; segments attain gmm

[ Testicles generally in form of two triangles; space fre-
quently left between the uteri in the median linej
head pyriform, almost square when viewed en face;
/ segments attain 6™ in breadth; end segments occa-
Testicles generally in form of a quadrangle; no space be-

tween the fully developed nteri; end segments never

[ Headd oblong when viewed en face; not lobed; snckers
not distinetly raised; entire strobila thin; segments
attain i mm. in breadth; endsegments narrower .....

Head more or less distinetly lobed; nearly square when

4 viewed en face; suckers raised; openings decidedly

elongated; strobila often quite thick; posterior por-

tion frequently of an orange color; segments attain

16 mm., perhaps more, in breadth; end segments show

L a tendeney to break off 1—3 at atime . ... ......

Neek absent; head large, decidedly lobed; openings of
snckers ronnd ; segments attain # mm. in breadth—sp.

1 e e e e e S D L

[ TunysanosoMa,.—For generie diagnosis, see p. 70
Hend very large (1.5 mm); square; lobed; testicles in
median field; posterior flap of segments fimbriate;
wenital pores donble
Head small; testicles in lateral fields; posterior flap not
fimbriate; genital pores irregalarly alternate (rarely

STILESIA.—See p. 82,
Median portion of median field ocenpied by a transverse

as head ; segments attain 10-127% in breadth. .. ... ...

. in breadth; thinner than foregoing species............

| L L TR T e o T e SRR e e e

----------------------------------

;..M. planissima, p. 22
| Interproglottidal glands short and not prominent..........

... M. Benedeni, p. 25

..M. Newmanni, p. 26

sionally as long as broad.. .cccccevcenncenncnneanna.- M. drigonophora, p. 42

FEEss AR E RS E e sEEE E

.. M. oblongiceps, p. 36

-e=a- M, expansa, p. 34

M. wullicollis, p. 83,

.. Th, actinivides, p. 58

L dﬂll-lil‘lu:l------=-++-p-uu FEss ssEEsT T TR TREEL FEESSE PSSR E FEEE Thi ﬂ‘ﬂl’ﬂ;} p- ﬁﬂ

nterus; “head 2 mm. in diameter”........o.o.. ... L 8 centvipunelata, p. 81,

| Median portion of median field transparent; two lateral
nteri in each segment; ** head less than 1 mm. in dia-

T e

§ Segments 2 mm, broad by 5 mm. long, sp. inq.......o....
t End segments 8 mw. broad, sp.ing ...ceieiiiiinnnian...

S, globipunctata, p. 79.
T. Fogli, p. 83,
T. erucigera, p. 85.

(8) For Twnia marmotw we shall be compelled to recognize a new

oenus (p. 71).

(9 Riehm’s species Dipylidinm Leuckarvti, D, peetinatum and 1), latis-

stmwm can not remain in the genus Dipylidivm, established by Leuckart
It may be found upon further study that they

ﬂl WI S L]




PART VII.

COMPENDIUM OF SPECIES ARRANGED ACCORDING
TO THEIR HOSTS.

I have personally examined those forms marked with an asterisk
(*) under the various hosts, and can hence guarantee that these species
oceur in the animals cited. The other cases mentioned are compiled.
Forms given as M. erpansa, but not starred, should be reéxamined to
establish their specific identity. '

The nomenclature of the hosts here adopted is mainly thaf of Flower
and Lydecker’s Mammals, Living and Extinct, 1891, In the case of the
Cervide, Siv Vietor Brooke’s Monograph (Proe. Zool. Soe., London,
1578 pp. 883-928) of this family has been followed:

Antilope dercas Pallas. See GAZELLA DORCAS.

Auntilope rupicapra Erxl, See RUPICAPRA TRAGUS.

Bos ixpicus.  Zebu.

Moniczia expansa (R.) R. BL, reported as Tenia cxpansa.
Bos raurus L. Domestic eattle.

* Moniezia alba (Per.) R. B,

* Moniezia Benedeni (M) E. Bl

*® Moniezia deaticelala () 1. Bl

* Moniezia expansa (RR.) Ii. Bl.

* Moniezia planissima S, & H,

Thysanosoma Giardi (Riv). 8. (Sce p. 59.) Found by Perroncito; determined

by Rivolta.

Stilesia centripunclata.  (See p. T0.)

Stilesia globipunctate. (See p. 73.)

Carra mircus L. Goat.

Muoniczia expansa (R.) R. BL, reported as Tenia expansa.
Twnia capre R. ap. dub.

Capra hispanica Grael. See CAPRA FYRENAICA.

CAPEA PYRENAICA Bchinz, (Capra hispanice.) BSpanish Ihex.,
Moniezia expansa (R.) R. Bl., reported as Tenia expansa.

Carrporvs caAPREA.  (Cervus capreolus.) Roe or Roe deer.
Moniezia expanse (R.) R. Bl., reported as Towia expansa.
Twnia erucigera Nitzsch, ap. dub,

CARIACUS (BLASTOCERUS) CAMPESTRIS, (Cervus campestris.) Pampas Deer.
Moniezia expansa, reported as Twenie copansa. ﬁl

Cariacvs (BLASTOCERUS) PALUDOSUS, (Cervus paludosus.)

Thysanosoma delinioides Dies,

Cantacus (Cosssus) XAMBI.  ( Cerpus nambi.)
Moniezia expansa (R.) K. Bl., reported as Tania expanss,
Thysanosoma actinioides Dies,
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PART VIII.

BIELIOGRAPHY OF ADULT CESTODES OF CATTLE
AND SHEEP.

We have not been able to find the articles the naumbers of whicli are
inclosed in brackets, thus | |:

1. D’Arpovar, L.H.J. Helminthes: Dictionnaire de Médéeine de Chirnrgic et

d’'Hygidne Vétérinaives, par. A, Zundel. Paris, 1875, pp. 111-159, -
(T, expansa, p. 150; T. denticulata, p. 151.)

9. Bauaer. Histoire Naturelle des Helminthes des principaux mammiféres domes-

tigues, I’aris, 1866. (Extr. d. Nonv. Diet. d. Méd., d. Chir. et d'Hyg. vét.)
( T. expansa, p. 161; T. denticulata, p. 161; T capre, p. 162.)

[3] Barscu, A.J.G.C. Naturgeschichte der Bandwurmgattung iiberhanpt und
ilirer Arten insbesondere, nach den newern Beobachtungen in einem syste-
matischen Auszuge, Halle, 1786,

4. Brawcnarp, Rarwagn.  Surles Helminthes des primates anthropoides; Mémoires
de la Société Zool. de France, 1801,

Vide p. 187, footnote; (Moniezia mentioned as a new genus),

5. ——. Notices Helminthologiques, (Deuxiéme série,) 7. Cestodes dn gronpe
deés Anoplocephaling, p. 443; Mémoires de la Société Zoologique de France,
1391.

(pp. HM4-446. Generie diagnosis of Moeniezia: (1) Moniezia alba, (2) M.
Benedeni, (3) M. dentioulata, (4) M. expanza, (9) M. Neumanni, (10) M. nulli-
eollis. 'T. ovilla, T. fimbriata.)

[6.] Brocu, M. E. Abhandlung von der Erzengung der Eingeweidew iirmer und den
Mitteln wider dieselben. Berlin, 1752, 49, 10 taf.

Traité de la génération des vers des intesting et des Vermifuges, Stras-
bonrg, 1788,

( Tienia vasis nulrviciis distinetis, pp. 16-17, v, 1-5.)

[7] CamrEr. Beschiift. Berlin Naturf, Freunde iv, 1779, 30 T. denticulata.

8. CARLISLE, ANTHONY. On the stzncture and ocenrrence of Tenie; Transactions
of the Linnman SBociety (Lond., 1793), ii, tab. xxv, f. 15, 16.

[ T. ovina="T, expansa, after Rudolphi].
(9] Cuaperr. Traité des Maladies Verminense, p. 120, pro parte.
[ Tenia rubané=T. denticulata, after Dies. ]

10, Connorn, T, 8. Parasites; a treatise on the entozon of man and animals. Lon-
don, 1879,  FVide p. 332,

(Mentions T. erpansa and T. denticulota; T. caprow and T. fimbriata ag
doubtful species, )

11, . The Internal Parasites of our Domesticated Animals. London, 1873.

(T. expansa, pp. 20-22; T, dentieulata, p. 22.)

12, Crerenis, F. ¢ H. Endozoologische Beitvige:1, Uber Tenia denticnlata Rud.
und 7. exrpansa Rud.; Weigemann's Archiv fur Naturgeschichte Jarg, viii,
1842. 1, pp. 315-327.

13. Cunrice, C. Tapeworm disease of the sheep of the western plains; Annnal
Report of the Burean of Animal Indnstry. Washington, 1D, C., 188788, pp.
167-184, pl. i-ii, 7. fimbriata. Review by M. Braun in Centralblatt f. Bac-
teriologie und Parasitenkunde, 1890, viii, p. 732.
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14, ——. The Animal Parasites of Sheep. Special Report of the Borean of Animal
Industry, U. 8. Department of Agricalture. Washington, D, C., 1890,

{ Tenia alba, p. 89; T, Benedeni, p, 89; T, centripunctata, p. 805 T, fimbri-
ata, pp. 89-112, pls. xii and xiii; I, Giardi, p. 89; T. globipunciata, p. 80;
T. ovilla, p. 89; T. evipunclala, p. Bd; T. Fogti, p. BO; T. expansa, pp. 113-
126, pls. xiv and xv.)

15. ———. Parasites, being a list of those infesting the domesticated animals and
man in the United States; Jonrnal of Comparative Medicine and Vetevinary
Archives, 1892, pp. 223-236.

(T. expansa, pp. 225, 227; T. dentienlata, p. 227, is not T. denticulata, C.
W. 8.

16. DAvaINg, C. Traité des entozoaires et des maladies verminense. Paris, 1877.
(P. liii and p. 235 Tenia cerpansa Bwd. and T, dentficnlata Rud.)

[17] 2. Deutsche Nordpolarfahrt 1. 2. Abtheilung, 1874, p. 686,

{ Teenia expansa. )

1%, Dewitz, Jon. Die Eingeweidewiirmer der Haussiingethiere. Berlin, 1802,

( Tonia expansa Rud., p. 77-81, figs. 51 and 52.)

19, DiesiNG, K. M.—Tropisiiriis find Thysanogoma, zwey neiie Gattiingen von Bin-
nenwiirmern; Med. Jahrb. d. Ost. Staat., n. Folge, vii, 105-111. Tab. iii
et anaf.

20, . Systema Helminthum, vol. i. Vindobonge, 1850,

' AT, eepansa, p. AT 1. denticulata, p. 498; T, jimbriata, p.501; Tenia capre,
p. 532.)

Bl —. Zwanzig Arten von Cephalocotyleen; Denksehrift d. math. naturw,

Classe der Kaiserlichen Akademie d. Natorwissenchaften, Wien, 1856. _
(T. fimbriata, pp. 32-33, taf. v, 9-15.)
22, DuaarpiN, F.—Histoire Natarelle des Helminthes, Paris, 1345,
] ( Tenia expansa, p. 377; 1. denticulata, p. 578.)
23, FaviLie, GEo. C.—Report of the Veterinary Department of the Colorado State
Agrienltural College, Jan., 1885,
(Tenia expanza Bud., er par le=Thysanosoma actinioides. )
2. GieREL, C.—Die im zoolog. Musenm dedTUniversitiit Halle anfzestellten Einge-
weidewiirmer nebst Beobachtungen iiber dieselben; Zeitsch. f. d. gesammt.

Naturw., 18066. »
b (p. 259 T. expansa ; pp. 259-260, T. m*ut:u.rr:m, P. 265, T. vapre.
95, GMELIN.—Linn&s Systema Naturss, p. 3074; No. 55. 1T80-1790. 5

( Tania ovina=1T. expansa (after Rud.).

26. GorzE, J. A. E.—Versuch einer Naturgeschichte der Eingeweidewiirmer thier-
ischer Kirper. Leipzig, 1782, 44 taf.

; (T ovina, 369, taf. xxv, iii, 1-12.)

27, Grrrr.—Lehrbuch der pntimlugmvheu Anatomie cll.u‘ Haunssiingethiere, 1831,

Bd. 1.
{(p. 881, pl. x, figs. 1,2, Tenia ecrpansa; plate X, figs, 3, 4, Twnia den-
tieulala.)

28] Hertwigs Magazine der Thierheilkunde, iv Jahrg,, 2 Heft.
[29] Havemany.—
[30] Humsorn,—Berliner thieriivztl “.‘r‘oc‘lnena{'hrll‘n 1884,
A (T. denticulata, 45 meters long?1)
. HureHinsox, J.—On Tapeworms and other Parasites in Sheep and Rabbits;
Archiv surg. London, 1391-"92, pp. 155-156, 172-175.
2] KRABBE.—
LevugarT, R.—Bandwiirmer; Koch’s Encyklopiidie der gesammten Thierheil
kunde. Wien und Leipzig, 1885, pp. 361-404.
(T. expansa, pp. 398-399; 7. denticulata, pp.399,400; T. alba, p.400.)
———. Die Parasiten des Menschen, 2 Aufl. I, p. 353, 1879-1886.
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35, v. Lixstow, 0. Compendinm der Helminthologie, Hanover, 1878, Nachtrag,
1889, .

[36.] Maver. Froriep’s Nene Notizen, i, p. 107.

( Teenia denticulata="T. erpansa, after Creplin.)
Analecta fiir vergl. Anat. 2. Samml. 70, figs. 4,5 (de organ genit.)
[T. denticulata=T. expansa, after Crep, and Dies.)

38. McMugrrich, J. P.  Foidlogieal Report; T. G. Grenside, Veterinary Report,
pp. 200203, Ontario School of Agrienlture, %th Aunnal Report, 1884 (pp.
174-178, 7 Figs., T. expansa=DM. irigonophora). (Review by V. Linstow,
Archiv fur Naturgeschichte, 1888.)

3. Moxiez, R. Note sar deux espices nouvelles de Twenias inermes. T, Fogli et T.
Lenedeni; Bulletin Scientifiqne do Départment do Nord, 1879, sér. ii, T.
ii, p. 163-164.

[57.]

40. Sur le Twmia (iards et sur quelques espdbees dn groupe des inermes;
Comptes Rendus de 'Academic des Seiences, Ixxxviii, Mai 26, 1879, pp.
1094-1096.

41, Mémoires sur les Cestodes, Paris, 1881.

(Tenia expansa, pp.15-20, pl. i, figs, 38-58; pl. ii, fiz. 1. Embryology.)
42, ——. Sur quelques types de Cestodes ; Comptes Rendus de I'Academie des Sci-
ences, Mar. 6, 1832, p. 662, (7. Giardi).

43. ——. Les Parasites de I'Homme. Paris, 1889, pp. 123, 124, (1. Giardi).
44. Notes sur les Helminthes; Revue Biologique du Nord de la France, Tome
iv, 1801,

(Extrait: V. Moniezia ovilla, pp. 11-14; VI. 1. M. Benedeni, pp. 14-16; 2, M.
&  Newmanni sp. n., pp. 16-17; 3. M. nullicollis sp. n., p. 17; 4. M. denticu-
lata et M, cxpansa, pp. 18-21; 5. M. alba var. dubia et M, ovilla var. maci-
lenta, pp. 21-23; vir. Tablean synoptique. pp. 25-24.)
45. Nevmaxy, L. G. Traité des Maladies parasitaires non mierobiennes des Ani-
manx domestiques, Paris, 1888,
(Tanie aculeata, p. 383; T. alba, pp. 378, 382; T. Benedeni, p. 383; T.
capre, p. 389; T, centripunctata, p. 383; T. denticulafa, p. 377; 1. expansa,
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As the manuseript of the preceding pages left the anthor’s hands
some months ago, it may be well to add a postseript covering several
interesting observations made since that time. During the past six
‘months it has been possible to examine a large number of specimens of
adult cestodes of cattle and sheep, and thus to put the analytical table
given on pp. S8, 89 to a very severe test.  The parasites examined came
from the several sources enumerated below :

{g) Thirty strobilee collected by Dr. Melvin and assistants at the abattoirs of the
UUnion Stock Yards of Chicago. These strobilie were preserved in weak aleohol and

did not come into my hands until they were quite macerated. Althongh disap-
pointed at first because the material was not in hefter condition, its examination
has led to some very important and rather unlooked-for results,

(b) A few segments of Rudolphi's original Twwia capra, kindly forwarded by
| Geheimrath Karl Mibius.

) (e) About 100 strobilie of Moniezia from eattle and sheep eollected by Dr. Hassall
at the Washington (D. C.) abattoir, and fixed according to the method described on
UL 13, 14.

{(d) Several jars of tapeworms from sheep belonging to the Leidy ecollection,
University of Pennsylvania. The specimens are all members of the genus Moniezia,
but are very much macerated.

{¢) Several strobilm collected by Dr. Theobald Smith.

; {f) About 100 strobilie collected by myself’ in August, from cattle at the abat-

toirs of Chicago, and preserved according to the method described on p. 13,

The specimens collected by Hassall and myself were very readily
~determined as belonging to the species M. planissima, M. expansa, and
W. trigonophora. Several strobilse bear a very close resemblance to M.
ewmannt, but I am not willing at present to state definitely that they
'1 long to that species. A study of the forms not * fixed” before being
~ placed in aleohol emphasized the importance of not relying upon exter-
nal form in making the speeific determinations—a point to which atten-
tion has already been drawn in the text—for it is the easiest thing in
the world to determine an M. expansa as M. planissima, or vice versa, If
L 'cmacnpiﬁ preparations are made, however, there is not the slightest
diffienlty in distinguishing the Planissima group from the Eaepansa
group. In many cases, however, it is difficnlt to distinguish M.
Ii expansa from M. trigonophora by examining only one or two segments,
|

|
|
I
t ADDENDA.
|
|
|
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but the species are easily separated by a more carveful study.
The specimens of Leidy’s collection, although too macerated to be
determined specifically, conld easily be divided into the Planissima

group and the Frpansa frowp,
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The results of the stady confirm the position taken in the preceding
text, that the form of the interproglottidal glands furnishes a basis for
a natural division into the Planissima group and the Erpansa group.
I am led, however, to doubt the advisability of placing very much stress
upon the size of the glands in the Planissima group as a criterion in
determining the species; in several eases strobilie were found which
agreed with M, planissima in all respoects except that the head was mueh
larger and the linear glands extended the entire (or almost the entire)
width of the segment. Preferring to be conservative, [ have deemed it
best for the present to look upon these specimens as the M. planissima
rather than to create a new species for them, for in studying parasites,
as well as other animals, we must expect to find individual variation.
This variation can, for the present, be held to acconnt for the enormons
size of the linear glands, The enormouns size of the heads in several
specimens might possibiy be accounted for by individual variation and
method of preseveation, for 1 have studied the live heads a number of
times, and find that, in their contraetion, they can change in size to a
considerable degree.

An interesting fact was developed in comparing unfixed and fixed
material with Perroncito’s types of M, alba. Specimens of M. planis-
sima when fixed with sublimate bhear absolutely no resemblance to Per-
roncito’s M. alba (the type specimens of T, alba were evidently pre-
served in aleohol without fivst being treated with sublimate); speci-
mens of M. planissima which have not been fixed in sublimate, but have
remained in weak (50 per eent) aleohol for some time, differ from speeci-
mens which have been fixed in sublimate to a marked degree.  In fact.
when I first examined the specimens macroscopically 1 was entirely at
a loss to know to which species they might possibly belong. A miero-
seopic examination of a number of slides, however, left no donbt that
they were typical specimens ot M. planissima, and that any difference
in the form of the segments or the general appearance of the strobile
should be accounted for by eonsidering the different methods used in
preserving the specimens.  Next came an interesting, and to my mind,
an important observation, i. e, that a few of the more poorly preserved
of the aleohol specimens bore a remarkable macroscopie resemblance
to Perroncito’s type of T, alba, In fact, in the case of one specimen
the resemblance was so striking that when I comparved it side by side
with one of Perroncito’s specimens 1 was unable to tell which was the
Italian and which the American form without comparing the labels,
Having ealled attention to this remarkable macroscopic resemblance, it
is in place to compare the microscopic slides. In no case have I fonnd a
single slide, in the many preparations made from three of Perroneito’s
types, in which there was the slightest trace of interproglottidal glands;
on the other hand, I have never failed to find these linear glands in the
segments of M. planissima which were treafed with snblimate: in the
vast majority of cases those nonfixed specimens of American tape-
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worms which did not belong to the Erpanse group have possessed
~ linear interproglottidal glands. Most of these are undoubtedly our M.

nissima; on the other specimens I prefer to reserve judgment for the

‘present, The same character was present in French specimens sent

to me by Railliet and Neumann. Now, curiously enough, seven nonfixed

 fragments of American forms fail to show any signs ol mterproglottidal

g]anda. These specimens are poorly preserved, but notbadly macerated ;
 under the microscope they ecan not be distinguished from M. alba. 1
4 slmulli not think of uniting them with M. planissima, on account of the

absencﬁ of the linear interproglottidal glands; if such glands were

pre.mant they would probably have been brought out by staining, for
1 we have frequently found these glands in fragments which were more
macerated than those now nnder disenssion. If pressed to a determi-
nation of these fragments, I shonld accordingly label them M. alba,
'.nlthuugh rather nnwillingly, becanse they are only fragments and are
‘the only specimens of M. alba (1) ever collected in America,

I might add, further, that two of Perroncito’s types agree perfectly
with each other when examined maeroseopically, while the third, as
well as Neumann’s specimens, would probably not be united with M. alba
by any worker except after a careful microscopie study.

To recapitulate, in a few words, we may conclude that—

(1) Specimens of a species fixed in sublimate may differ so in maero-
seopic appearance from specimens of the same species simply preserveil
in alcohol that scarcely any helminthologist would hesitate to recog-
nize them as belonging to different species,

By using different methods of preservation and different degrees of
maceration it has been found possible to bring about such a varviation
in external form of different specimens of M. planissima and M. expansa,
r of different portions of the strobila of a single specimen that almost
any species (if established on external form alone) can be made to order,
(2) It is entirely unsafe to determine a given specimen of MWoniezia

M. planissima, M. expansa, or in fact as almost any other species
without first examining several stained segments. Segments with
well-developed testicles and ovaries are the best for this purpose.

(3) As specimens macerate, the linear interproglottidal glands of M,
planissima stain less distinetly.

(4) In Perroncito’s type of M, alla there is no trace of any inter-
proglottidal glands; these specimens were evidently not fixed in sub-
limate before being placed in alcohol, but they are not badly mace-
rated.

(3) One specimen of an undonbted M. planissima resembles one
Specimen of Perroncito’s type so very closely (macroscopically) that no
dlogist would hesitate to pronounce the two specifically identical, were
it not that linear glands are present in the former and absent in the
latter,
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(6) The specimen of M. alba veferred to (5) bears no macroscopie
resemblance to Perroncito’s other two types, nor to his figures of this
species, but on account of the absence of the glands it must be united
with M. alba.

Upon reading the above,someof my Enropean colleagunes will undoubt-
edly conelude that M. planissima and M, alba are specifically identical,
that the absence of the linear gland is to be accounted for by maceration,
and that we have been too hasty in ereating M. planissima as a new
species. Such a econclusion would, however, be entirely unjustified
unless the person based his opinion on a careful study of the types and
a large series of typical specimens, If anyone isable to find linear
interproglottidal glands in Perroncito’s types and to prove that Perron-
cito’s types contain but one species, then he wounld be perfectly justified
in uniting M. plawissima and M. alba as one species, and no one would
be more willing to accept his results than Hassall and myself. I have
not been able to find these glands in M. alba, but have found them in
every specimen of tapeworm of the genus MWoniezia except those of the
Fapansa group, the few segments of M. denticulata now at my disposal,
in Perroncito’s and Neuwmann’s specimens of M. alba, and the few frag-
ments mentioned above as M, alba (7).

This Bureau has already sent to a number of zoilogists typical speci-
mens (stained slides and aleohol specimens) of the forms described in
this paper, and 1t ean =afely be leit to European specialists to decide
whether we were justified in creating the species M. planissima, and it
is needless to add that the Burean types and preparations are always at
the disposal of specialists in helminthology. [ feel that we have solved
the question of the elassification of this genus so far as it applies to the
American forms and to the limited amount of European specimens at
our disposal. If we have made any ervors in judging the European
forms they can best be corrected by our European colleagues. Looking
to the possibility of an European revision of this genus in the future I
should like to eall particular attention to the following points:

(1) Are the scarcely visible linear glands in M. Benedeni, mentioned
in this paper, in reality interproglottidal glands or have I hare mis-
taken some of the more intensely stained subeuticular cells for gland-
ular eells?  This point can be determined only by an examination of
properly preserved, freshly collected material. If I have here made
an error of interpretation, the speecies should be placed in the  Dentie-
ulata group.”

(2) Are interproglottidal glands present in freshly collected and
properly preserved matervial of M. denticulata?

(3) Can the species Stilesia centripunctata remain in the same genns
with 8. globipunctata? This certainly can not be so unlc.s we find
more points of resemblance between the two forms than we know at
present.
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