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l-{u,mdr,n, which !1 1:1 :u-udujtnll} gained aceess to rabbits, or {llﬂ there
exist in Ameriean rabbits an adult cestode belonging to the genus
Dhvainen !

The relation of the subject to the tapeworms of cattle, sheep, and
horses made it absolutely necessary from an economie standpoint, and
the relation of these forms to the adults in rabbits made it desirable
from a scientific standpoint, to immediately revise the adult cestodes
found in rabbits, This work was aceordingly begun, and in 15895 my
paper' was published announcing the finding of a double-pored cestode
with oceasional single pores, and the oceurrence in American rabbits
ol a single-pored cestode with a Darainea-like uteruns,

This paper practieally disposed of the young armed eestode of rabbits,
for after reading it the natural conelusion of every helminthologist
would be that this parasite was probably a Darvainea and that we were
no nearer the solution of the guestion as to the young form of Moniezia
than we were before.

The present paper is the result of the revisional study mentioned
above. Init I finally dispose of the armed form mentioned in 1504,
and at the same time I am obliged to complicate the question as to the
larval stage of Woniezia still farther by presenting an unarmed young
cestode in rabbits. I further give an anatomieal systematie revision of
the adult leporine tapeworms, together with their generic relationship
to the cestodes of cattle, sheep, and horses.

I desire to eall particular attention to the young unarmed cestode de-
seribed on p. 201, Had any worker found this parasite in an insect,
worm, or snail in a locality where cattle and sheep are infested with
Moniezia cxpansa, he would hardly have hesitated to announce the dis-
covery of the intermediate host of this important parasite. The find-
ing in one host of a larval form whose head resembles a certain adult
in another host does not, however, scientifically establish the life history _
of that particular parasite.

I can now prophesy confidently that it will be almost, if not entirely,
impossible to distinguish the larval stage of M. expansa from that of a
dozen or so of other tapeworms, and on account of the great economie
importance of this question I caution against any too early and too
ungrounded announcement of the source of infection of cattle and sheep
by this species,  The only work upon this subjeet which will be worthy
of full credence is experimental feeding,

Within recent years it has been customary to associate the larve
f{}und parasitie in some animals with the adults parasitic in other hosts

ause of a similarity of the heads and hooks. This is par-

WELLE“B% v the case with the avian tapeworms. [ feel it necessary to enter
retest4 rainst carrying these generalizations too far, for at present,
Coll, WE‘”HEQW ngny of the adult avian parasites are so |||cmn]1]ete]}'dea¢nhed
1 —— —— i
Call I ,\uh a o Parasites—36: A donble-porad {.e.stm'le,wﬂ.h oecasional gingle pores,
No Centrallbl. § Bakter, u. Parasitenk. 1 Abt., XVII, 13-14, pp. 457459,
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thut they can S»LH.I'LLI}’ be recognized, it can hardly lm nxpacted that tlm
larvee can be determined with certainty. The work by Mrizek, Moniez,
Hamann, vou Linstow, and others in deseribing these larval forms has
been most valuable; but anthors 'hm e, I believe, generalized too muoeh
upon these nhservatluna 3

Aclknowledgments.—1 am indebted to the follnwing gentlemen for fur-
nishing me with specimens for study in preparing this revision:

Prof. Raphael Blanchard, of Paris: A portion of Baird’s type of
Twnia goezei; specimens ﬂf Anoplocephala wimerosa and Cittotenin
lewckarti., Dr. Gustav Brandes, of Halle: Original cotypes of Riehm’s
Dripylidiwm pectinatum, D, leuckarti, and D. latissimwm, Geheimrath
Karl Miibins and Dr. A. Collin, of Berlin: Fragment of Rudolphi’s
Twnia pectinata.  Prof. Herbert Osborn, of Ames, Towa: Specimens of
Cittotwnia pracoguis.  Prof. M.J. Elrod, of Bloomington, Ilinois: Speci-
mens of Bertia americana. Mr, J, H, Tallichet, of Austin, Texas: Speci-
mens of Davainea salmoni and Cittotenia variabilis. Dr, A, K. Fisher,
Division of Mammalogy and Ornithology, United States Department
of Agriculture: Specimens of Davainea retractilis. Mr. Robert A.
Mills, of Chuluota, Florida: Specimens of Cittotania variabilis imbri-
eata. Dr. Austin Peters, of Boston, Massachnsetts: Specimens of ¢,
varialilis,

The other material* used belonged to collection of Burean of Animal
Industry (eollected by Curtice, Hassall, Stiles); collection of the United
States National Museam; collection of Leidy (University of Pennsyl-
vania), and collection of Stiles (United States National Museum).

Although this article treats primarily of leporine cestodes, it has
been found necessary to include several forms from other hosts for
comparison,

To my assistant, Albert Hassall, I am indebted for the entire technique
connected with the specimens used, and also for the preparation of the
bibliography, and to Mr. W. S, . Haines, artist of the Bureau of Ani-
mal Industry, Department of Agrieulture, for preparing the plates,

Unfortunately much of the material at my disposal was poorly

tr =R —

' For adetailed discussion of this subject ef. &tiles: Rapm-t upon the Present Knowl-
edge of the Tapeworms of Poultry, Bull. 12, Burean of Animal Industry, U. 8. Depart-
ment of Agriculture, 1896, pp. 7-73, pls. 1-xx1.

*Binee issning my preliminary note on this group, I have received the following
specimens from the gentlemen mentioned :

Prof. A. Moniez, of Lille: His entire collection of anoplocephaline cestodes,
including the type specimen of Tewnia wimerosa and undetermined specimens of
Cittotania denticulata and C. pectinata. Geheimrath Rudolf Lenckart, of Leipzig:
cﬂ'tjllea of Riehm's Twnia rhopalocephala and T. rhopaliocephala and one of Meyner's
originals of Twnia ( Bertin) mucronata. Dr. Vietor A. Norgaard, of Alice, Texas:
Specimens of Davainea salmoni. Dr. O. von Linstow, of Gittingen: Specimen of
Cittotenia pectinata. Dr. von Marenzeller, of Vienna: Several of Rl,ﬁhlﬂa cotypes.
r. Collin, of Berlin: Rudolphi’s cotypes of Twnia denticnlata.

The manuseript of this article was delayed in order that these specimens could
e studied and the results incorporated in the revision.
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pl eserved, so that a number of points I have been ubhgml to leave for
further E-tu{l}g. . The present study, however, rednces the known leporine
forms (Andrye and Bertia excepted) to a comparatively satisfactory
system.

It must be held in mind that every classification proposed for the
Cestoda for some years to come is experimental and provisional, for
helminthology is not yet so far advanced that we ean tell with any
degree of certainty what characters or combinations of characters
should be looked upon as of family, subfamily, generie, subgeneric,
specifie, and varietal value, and what c¢haracters should be attributed
to host-influence.

Date of American species,.—+ Notes on Parasites—38: P'reliminary note
to ‘A Revision of the Adult Leporine Cestodes,” ”! established Augnst
28, 1895, as the date of the new specific names used in this paper.

Important notice to helminthologists.—Owing to the faect that Hassall
and I have been using material from different helminthological collee-
tions, more particularly from the collection of the Burean of Animal
Industry, collection of’ the United States National Musenm, collection
of Hassall, colleetion of Stiles, and colleetion of Leidy ( University of
Pennsylvania) bearing parallel current numbers, some confusion has
arisen because the same number sometimes appears in all five collee-
tions, These five collections were commenced independently, and as
their union (temporary or permanent) was not foreseen, this daplication
of numbers could not be avoided,

To avoid snch confusion in the future as far as possible, the collection
of the Burean of Animal Industry and collection of Stiles will be cov-
ered into the United States National Museum, and receive the eurrent
numbers of the helminthological eollection of the Museum.

The numbers which have becn published will not be affected by this
change, so far as can now be foreseen.  The numbers of a few of the
specimens which have been distribnted, however, will in all probability
be changed. Records of these specimens have been kept in the Zoolog-
ieal Laboratory, Burean of Animal Industry, and new labels bearing
the new numbers will be written and mailed to specialists and musenms
possessing sueh specimens as are aflected by the renumbering of the
eollections, g

The Leidy eollection, as I have stated in another publication, is depos-
ited with me only temporarily and will be eventually returned to the
University of Pennsylvania. Duplicates, however, will be kept w1t-h1
the United States National Museum. '

5
0

Family T/AENIIDA. 1

Diagnosis,—Cestoda with distinetly segmented strobila; head pm-!
Hnlwl with four ecup shaped suckers; rostellum well ilﬂ\'eloped IIZEI'.'f

I Vet Mag., 11, June, 1805, pp. 341-316, issued Aug. ZE, 1805,

P e
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rudimentary and not always evident (! or entirely absent); genital
pores generally lateral; uterus without special pore.

Type genus.— Tania, Linnwus, 1758,

All of the leporine cestodes known at present belon g to the family
Tweniidie, in which most authors place indiseriminately all tapeworms
provided with four eup-like suckers. Were this family subjected to
revision by any set of zoologists except helminthologists, it would
undoubtedly soon be raised to superfamily rank at least, and divided
into several families, subfamilies, and numerous genera. Most hel-
minthologists, however, are very conservative in proposing  genera,
even when very prolific in establishing species! A superfamily Tieni-
oidewx will, I believe, soon be established, but this step it will be well
to postpone until the cestodes of birds are brought into better order.

ANALYTICAL KEY TO THE GENERA OF ADULT TATEWORME FOUND IN LEPrrsl

1. Head unarmed; genital pores single or double; ova with pyriform body.

T m e e s e radees oo ieeaas itensasss secnrannnanaaa dR0plocephaling 2

Head armed with numerous hooks on the rostellum and suckers; genital pores
single; ova without pyriform bedy... .. ... ... ... Davainea (p. 104.)

_ 2. Genital pores double; single pores a rare exception and then in strobile contain-
e s S T | - SR Cittotmenia (p. 170,)
T I A R et i T i e e S

3. Genital pores unilateral; testicles unilateral or nearly g0, in portion of median
field opposite pores; nterus transverse with proximal and distal egg ponches;

no separate and distinet prostatic gland present. ... naplocephala (p. 150.)
Genital pores irregularly alternate; testicles extend across the median field to or
beyond the ovary; uterns appears as a network or as a transverse tube with

4. Beparate and distinct prostata wanting: uterns a transverse tnbe with proximal
and disal eggpouehies. ... ... ..ol -ena-. Bertia (p. 160.)
Separate and distinet prostata present; uterns reticulate; genital pores show a
marked tendency to unilaterality...................___ Andrya (p. 154.)

Subifamily AL"(‘IF‘LI‘_’JCEPI--IJLIJI'\.‘..JG, R. Blanchard, 1507

Diagnosis,—Teniide with unarmed head; genital pores lateral,
single or double; segments nearly always broader than long; uterus
transverse and tubular, or reticulate; ventral canals always well devel-
oped; dorsal eanals generally less developed; ova generally with pPyri-
form body; caleareous bodies present or absent.

Type genus.—Anoplocephala, B, Blanchard, 1848,

Riehm?® in 1881 placed the three double-pored rabbit cestodes known
to him in the genera Dipylidium, R. Lenckart, and Cittotania, Riehm,
and the single-pored forms in Tania; in his second? paper he placed

! See also p. 213.
* Zeitschr, ges. Naturw., 3 ser., VI, - 204,
“Studien an Cestoden, Zeit. ges. Naturw., 3 ser., VI, pp. 545-610,
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all the double-pored forms in Dipylidivm. R. Blanchard' in 1591
placed the double-pored forms in Moniezia, the single-pored forms in
Anoplocephala; Stiles® in 1893 separated the double-pored forms from
Moniezia, but did not establish any genus for them; Railliet® in 1593
created the genus Cenotania for the double-pored forms and Andrya
for the single-pored forms. -

My studies now lead me to adopt Citlotenia for the double-pored
leporine cestodes, and to divide the nnarmed single-pored forms
between the genera Anoplocephala, Andrya, and Bertia,

Genus ANOPLOCEPHALA, E. Blanchard, 1848 (nec
Stal 1870).

1848, Anoplocephale, B, BLANCHARD, Ann. des Sei. nat., 3 ser,, Zool,, X, p. 344. Type
by elinination, Tenia equinag perfoliata, Gooze, 1782,

1871, Plagiotamia,* PRTERS, Proe. Zool. Soc. Lond, p. 146. Type, Tenie gigantea,
I'eters, 1556,

1801, “¢ Plagofania, PETERS, 18717 (a8 synonym) in B, BLaNcHARD, Mém., Soc. zool.
France, IV, p. 446.

Diagnosis,—Anoploeephalinie  with segments broader than long.
One set each of male and female organs in each segment; genital pores
unilateral (dextral®); testicles in the aporose, ovary in the pore side of
the median field, Uterns a transverse tube with proximal and distal
pouches. Dorsal eanals lie dorsal or lateral of ventral eanal. Genital
canals cross the longitudinal canals and nerves dorsally. Caleareons
bodies (always?) absent from parenchyma. Fggs with well-developed
pyriform body. [Hoests: Perissodactyla, Rodentia.

Type.—A. perfoliata (Goeze, 1872), K. Blanchard, 1848,

12ar les Helminthes des Primates Anthropoides, Mém. S8oc. zool, France, 1V, pp.
186-106, Notices helminthologiques: T —Cestodes da gronpe des Anoplocephalina
K. Blanchard, 1891, Mém. Soe. zool, France, IV, pp. 443-450,

* A Revision of the Adult Cestodes of Cattle, Sheep, and Allied Animals, Bull. IV,
Bur. An. Ind., U. 8. Dept. Agric. -

*Traité Kool méd. et agric., 1.

Max Brann (1804, Vermes, 36-37 Lieferung, p. 1138) erronconsly gives the date of
this genus as 18703 R. Blanchard spells the generic name Plagotenia. A typograph-
ical error in . Blanchard, 1801, p. M6, gives JAnoplocephala the date of 1868, while
Braun (loc. eit., p. 1133) dates the genus 1847. Errors of this kind naturally creep
into every anthor’s writing, In this connection I wonld call attention to the list of
Cestodda given by Braun (loe. cit., pp. 1133-1145). While thiz list is extremely valoa-
ble in tracing the different speeies, it must not be looked npon as complete ; farther-
minre, eare must e exercised in using the dates of HIu:uil:El gi‘mll h:,' Brann. Rudolphi's
species of 1810 are erroneonsly given as 1808 ; Krabbe's species of 186! are erronecnsly
given az 1370, A unmber of other species are also incorrectly dated.

S1u A, wimerosa the porea are ovidently dextral, but in the other species I am
nnableto determine whether they are dextral or sinistral, either from the fizures or
descriptions given by various workers. In one of my preparations of A. mamillana
they are certainly sinistral; in another preparation they are apparently dextral.
FProfessor Zschokke has recxamined his preparations of A, mamillane at my request
and writes me that he finds the pores dextral, which agrees with the topography
found upon a preparation by Raillict very recently sent to me,
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R. Hl:nncﬁard in 1891 admitted the following species to this genus:

A. perfoliata’ (Goeze, 1782). 2. Wanehardi, Moniex, 1891,

A. mamillana (Mehlis, 1831). A. zebree (Rudolphi, 1810).

A. plicata (Zeder, 1800}, A. hyracis (Rudolphi, 1810).

A. transversaria (Krabbe, 1879, A, gigantea (Poters, 1856).

A. wimerosa (Moniez, 1880). Tenia rhopalocephala, Rielhm, 1881,
A. globiceps? (Diesing, 1756). T. rhopalicoephala, THiehm, 1881,

Two of these species, Tania rhopalocephala and T. vhopalioceplhala,
I refer with Railliet to the genus Andrya (vide, p. 154). Of the
other species, A. wimeresa is the only one which ocenrs in rabbits.
This form is very closely allied to A. mamillana of the horse and
A. transversaria of the marmot, which are here introduced for com-
parison. Several of the remaining forms require further study before
their generie position can be looked upon as fully established. Setti
(1893) refers Arhynchotenin critica Pagenstecher, 1377, and Twnia
ragazzii Setti, 1891, from Hyrax to this genus,

ANOPLOCEPHALA WIMEROSA (Moniez, 1880), R. Blanchard, 18g1.
(Plate V, figa. 1-7.)

1880,* Teenia wimerosa, Mox1ez, Bull. seientif. dn Départ. du Nord, 2 ser., 3 ann., no. 6,
Juin, pp. 240-242. A

1801, dnoplocephala wimerosa (MoNiez, 1880), R. BLANCHARD, Mém. Soe. zool, Urance,
IV, p. 187, p. 449,

1898, Andrya wimerose (Moxigz, 1820), RAILLIET, Traité de Zool. méd, et agric,, I, p.
283.

Moniez, in 1880, described as T. wimerosa a cestode which he found
in Lepus euniculus at Wimerenx. His description reads as follows:

[p.-241.] Le Jania Wimerosa appartient au type du Twwia expansa.  Observé iul'oil
ou on gons de faibles grossissements, cette espice gqni atteint i peine nn centimetre de
long sur une largeur de un millimi-tre et demi, se présente avee un corps épais, formé
d'nne dizaine d’anneanx seulement. La téte est grosse, les ventonzes éeartées, il
n'y a ni bulbe ni erochets, le con est nul. Les anneanx s’accusent d’abord par des
plis accentudz; lenr rebord inférienr trés saillant est arrondi ef orndé d'une sfrie de
eils élégamment disposdés; lenr aspect rappelle celui des cils des ventouses dont j'ai
parlé ailleurs & propos de la Ligule,

L'appareil geémital n'est pas donble dans cefte espice comme chex beanconp
d'Inermes et, par nne autre particularité, tous les anneaux le portent du méme cobé,
En méme temps, l'ouverture génitale débonche au rebord inférienr de 'annean, bien

e e — —

! The tapeworms of the horse shonld be subjected to an anatomical revision, and at
the same time their specific names should be correctly established. I refrain from
attempting to straighten out these names at present, as this can be done satis-
factorily only when one has a good line of specimens before him. The tapeworms
of horses are unfortunately very poorly represented in the Burean of Animal Indus.
try collection.

*Liihe, 1895 B, pp. 202-205, has recently reexamined Diesing's type material of this
Bpecies, and has shown it to be an nnguestionable dnoplocephala.

#The citations immediately following the specific names include only those articles
which have a direct bearing on the synonymy 5. st. ; other references are cited in the
text by date of publication. (8ee Bibliography, p. 222,)
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fque la poche péniale goit situde exactement en son milien; lepiénis, qui est trice long,
déerit done ponr sortit une conrbe aceentude. Lo saillie que ce dernier organe peut
faire en dehors est considérable,

Le développement de 1a poche péniale imprime des modifications particuliires i la
forme de cet animal. La poehe péniale oceupe d'abord la plus grande partie de
I'anmean; par suite de la rapidité de son développement, qui marche beancoup plus
vite que celni du reste de annean, elle forme, sor le hord, une saillie tris forte qui
glefface i mesure que Uannean grandit. Lo symétrie se tronve ainsi rétablie, mais
le développement des wufs fait bientdt disparaitre eomplitement U'énorme poche
Péniale,

Les forts grossissements permettent de veir les cenis; dont les ecaractives sont
coux des onfis des Tiening inermes [p. 242] vrais; lear appareil pyriforme est tris
développd,  Les mnscles longitndinanx sont gros of forment nne zine continue et
pen épaisse,  La zine de prolifération est tris clendne el sous-jacente anx ventonses,

Blanchard in 1841 found the zame form in Lepus variabilis and
determined it as an Awreplocephala.

Railliet in 1893 transferred it to his genus Andrya.

Throngh the kindness of Blanchard, [ obtained a number of his speci-
mens upon which the following details are based:

The worms attain 10 mm. in length by 2 mm, in breadth, The head |
is unarmed, nearly square when viewed en face, measuring about .78
to 0.88 mm. broad; it sits like a knob on the end of the strobila, from
which it is sharply defined. No rostellnm was visible. The fonr snek-
ers are powerful, having a diamefer of nearly 0.4 mm. Neck absent
segmentation beginning immediately back of the head; as many as 28
segments are present in some individuals. The anterior segments are
much broader than long and somewhat asymmetrical; the posterior
segments may measure 2,24 mm. broad by 0.8 mm. long; in some cases
they become nearly as long as broad. The genital pores are unilateral
and dextral. :

The reproductive glands are confined to the anterior third of the
worm, while the posterior two-thivds are occupied by the uterns, The
genital pore becomes almost or quite obliterated upon the atrophy
of the glands. The testicles are confined entirely to the aporose side
of the segment, as is the case with Anoplocephala mamillana and
A. transversaria,

This parasite is very closely allied to A. mamillana of the horse.
From the descriptions of former authors and from my own studies, L
propose the following as a revised specific diagnosis:

Diagnesis — Anoplocephala arimerosa (Moniez, 18580), R. Blanchard,
1801 : Strobila attains 10 mm. in length by 1.5 to 2.25 mm. in breadth,
and contains from 10 to 23 segments which are always broader than
long; proximal segments often asymmetrical in outline. Distal seg-
ments attain about 2.25 mm. broad by 0.8 mm. long, rarely becoming
nearly as long as broad. Head nnarmed, nearly enboid, measuring (.7
to 0.88 mm., and sits like a knob on the end of the strobila; rostelluin
not observed ; suekers 0.4 mm, in diameter, prominent, rounded, open-
ing diagonally forward; posterior lobes absent. Neck absent. Gem
tal pores unilateral, dextral. The sexual glands arve confined to the

P



w0, 1105, PROCEEDINGS OF THE NATIONAL MUSEUM. 153

proximal third of the worm, the uterus oceupying the tlmta] tn o-thirds.
Male organs: Testicles about 15 to 30 in a segment, left of the median
line; they appear in the first or second segment, and atrophy by the
fifteenth; cirrus-ponch dorsal of vagina, attains 0.48 mm. in length,
crossing the longitndinal canals dorsally. Female organs: Ovary
appears in earliest segments in about the median line, and atrophies
earlier than the testicles; receptaculum seminis elongate; uterns ven-
tral, transverse with distal and proximal pouches. Ova 52 pin diame-
ter, pyriform body 12 i, horns crossed. Dorsal canal dorsal to lateral
of ventral canal. Genital canals pass dorsally of longitudinal canals
and nerves.

Hosts.—European Rabbit (Lepus cuniculus) by Moniez; Mountain
Hare (L. variabilis) by R. Blanchard.

Type.—No. 1452, U.S.N.M., belongs to collection of Moniez. Typi-
eal specimens in collection of R. Blanchard (Paris);! collection of
Burean of Animal Industry:' ecollection of St]]ﬁﬁ (U.B.N.M.);' Nos.
112, 1353, 1358, 1359, 1360, 1361, U.S.N.M.;' collection of Hassail;!
eol]m:tiun of Leidy {ITniverﬂitJr ot‘ Pcnnsgrlvan:imj;‘ collection of Har-
vard University;' collection of H. B. Ward. L

Geographical distribution—France: Wimereux (by Moniez); Brian-
con, by R. Blanchard.

ANOPLOCEPHALA MAMILLANA (Mehlis, 1831), R. Blanchard, 18g1.
(Plates V, fig. 8; VI, figs. 1-8.)

1831, Teenia mamillana, MEnvis, Gurlt’s Lebhrbuch d. path. Anat. d. Haunssiingetlhiere,
I, p. 380, pl.1x, figs. T, 11.

1891, Anoplocephala mamillana {\!E[[LIH, 1831), K. BLANCHARD, Mém. Soe. zool. France,
IV, p. 187. _

Diagnosis.— Anoplocephala mamillana (Mehlis, 1831), R. Blanchard,
15891 : Strobila attains 6 to 30 mm. in length by 4 to 6 mm, in breadth,
Head unarmed, 0.7 to 0.8 mm. broad by 0.5 mm. long; suckers very
musenlar, elliptical with elongate openings; posterior lobes absent.
Neck absent. Thirty-five to fifty-two segments present, the distal 4 to
8 completely filled with ova; sexunally aetive segments 3 to 5 mm.
broad by 0.3 to 0.6 mm. long; posterior segments may attain 2 mm. in
length. Genital pores unilateral in posterior half of lateral margin.
Male organs: Testicles confined to aporose side of segment, appearing
in the first segments, and atrophying by the seventeenth to eighteenth
segments; they are 60 to 100 in number; eirrus-pouch well developed,
may attain 0.8 mm. in length, cirrus spinous. Female organs: Vagina
ventral of eirrus-pouch: ovary visible in seventh segment, reaches its
highest development in thirteenth to sixteenth and atrophies in twen-
tieth to twenty-second; it is sitnated slightly to the right of the median
line; receptaculum seminis globular; the transverse uterus appears in
fifth or sixth segment, develops proximal and distal pouches, and
begins to fill about the fifteenth segment: eggs oval, 88 x hg 50 to 60 g,

1 Specimens distributed from mIlectlnn of R. Blam‘:ha.rd
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Dorsal eanal dorsal to lateral of ventral canal. Genital eanals pass
dorsally of longitudinal eanals and nerves,

Host.—orse ( Equus caballus).

This diagnosis is based in part upon the anatomical discussion of
thiz worm by Zschokke,! in 1588,

ANOPLOCEPHALA TRANSVERSARIA (Krabbe, 1879), R. Blanchard, 18g1.

(Plate VI, figs, 4-7.)
1879, Tania fransversaria KRABBE, Verh. d. K. Ges. d, Frde, d. Natur, Anthropol. und
Ethnographie, XXXIV, Moskan, pp. 2-3, figs, 1-6.
1891, Aneplocephala fransversaria (Knapng, 1879, B. BLaxcnakrp, Mém. Soc. zool.
Franee, IV, p. 448,

Dingnosis,— Anoplocephala transrversaria (Krabbe, 1879), R. Blanch-
ard, 1891 : Strobila attains 10 to 16 c¢m, in length by 6 to 8 mm.? in
breadth, and is composed of 200 to 300 segments. Head distinet, 0.6
to 0.8 mm. broad by 0.6 mm. long, suckers powerful and prominent;
posterior lobes absent; neck absent. Genital pores unilateral at abount
the widdle off the margin,  Male organs: 60 to S0 testicles to each seg-
ment, confined to the aporose portion of the median field; cirrus-pouch
large. TFemale organs: Vulva ventral of eirrus-ponch; receptaculum
seminis elongate; ovary in pore-side portion of median field; uterus
transverse, with pouches. Dorsal canal lateral of ventral eanal. Gen-
ital canals pass the longitndinal canals and nerves dorsally. Owva with
well-developed pyriform body.

Host.— ALretomys, sp.; in Tarkestan by Fedschenko.

Diagnosis is based on Zschokke's anatomical discussion in 18588,°

Genus ANDRYA, Railliet, 1893.

1893, Andrya, RaiLrrer, Traité de Zoologie médicale et agricole, I, p. 283. Type,
Teemia vhopalocephiale, Riehm, 1851,

Provisional dingnosis.— Anoplocephalinie with segments broader than
long, or as long as broad. One set each of male and female organs to
each segment; genital pores irregularly alternate with marked ten-
dency to unilaterality ; female glands in median field on pore side of
median line; nterns appears as a network with peripheral dichotomons
branches and afterwards assumes a more saccular form; testicles
confined to median field; a distinet round or elongate pedunculated
prostatic gland near ventral eanal on pore side of median field; genital
canals pass dorsally of ventral (and ? dorsal) eanal and nerve. Dorsal
canal dorsal to dorso—( ! lateral ) of ventral canal. Caleareous corpus-
cles develop in distal portion of strobila. Egg with well-developed
pyriform body, the horns of which are rather short. Hosts: Rodents.

Type—Andrya rhopalocephala ( Riehm, 1851), Stiles, 1305,

et = ——

Meches. Stene. Anat. et Histl. des Cestodes, Genive, pp. 18-46, firs. 1-14.

“There is evidently a typographical error in Zschokke's fgnres, for he gives the
breadih of the mature segments at 0.6 to 0.8 mm.,, yet states on the same page thatb
the proglottids are 0.5 mm. long, and fwelve times as broad as long,

* Reches. Strue. Anat. et Histl. des Cestodes, Genive, 1888, pp. 47-63, figs. 15-20.

P
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The genus Audryu was proposed l!-jr lehet in the fﬂ"ﬂ‘ﬂrll!{_, wor :I:-,

11 n'est pas douteux, bien que leur étnde anatomique soit encore pen avancée, que
les anoplocéphalinés des Rongeurs, pourvus de pores génitaux alternes, doivent itre
sépards génériquement de cenx des Equidés, qui ont les pores génitaux unilatéranx.
Nous en faisons doue le genre Andrya, dapris le Twnia rhopalecephala Riehm, et en
Thonneur de Nicolas Andry, le savant médecin du XVII® sidele, qui a contribué 'un
des premiers i élucider I'histoire des Téniadés.

Besides the type-species, Railliet placed here Tania rhopaliocephaln,
Riehm (= Anoplocephala cunieuli, R. Blanchard), and T. wimerosa,
Moniez. The latter species I return to the genus Aneplocephala (p. 151).
In my preliminary note in 1895 I placed an American form (Andrya
americana) in Railliet’s genus, but since examining Meyner’s specimens
of Bertia mucronata 1 am inelined to transfer A. americana to the genus
Bertia, see p. 165, Regarding the validity of the genus Andrya, see p.
164, Of Riehm’s original material I have obtained the following speci-

mens:
Colypes of Riehwm'’s Tania rhopaloccphala and Tienia rhopaliccephala.

Labwol.

7.5 N, M. Beceived from— | Redetormined as—
number. Parasite. Host. :

1377 1 T:Bnia rhopalocophala. Lepns timidna. . "i"inmm Huui‘nm Anﬂnnvnmuth
1oy RS TR R e R Lepus euniculus. . o Do ¥

1378 |, uus e ! Lepus timidus. . vt . e .E'Lﬂ:lr\ 1 rlmp.llu
' G
Twnia rthopalioce hn'll e - . ennna| Lomckart .... %ﬂ‘ :

1-18-5 | Twnia chopaloeephala. . ... A L iiemm s dnl
J

All of these specimens were evidently originally determined by
Riehm, who, however, trusted too much to the external form of the
segments, for a careful comparison of the worms with Riehm’s figures
and description shows that some of the specimens were misdetermined.

Riehm states that his T. vhopalocephala was found only in Lepus
timidus, while T. rhopaliocephala (=Andrya cuniculi) was counfined to
Lepus eunieulus, Whether the discrepancies between his labels and
this statement are due to an error in host determination or an error in
writing the labels of the specimens is a point whieh, of course, can not
now be settled. For the present I adopt his statements and assume an
error in the labels. If both host determination and labels are correct,
then Andrya cuniculi must also ocenr in Lepus timidus. This point
must be settled by new collection of material.

None of the specimens are in very good condition, on which account
I am unable to enter into a detailed study of the organs, My observa-
tions, however, lead me to accept both species as well founded, and my
results agree in general with those obtained by Riehm.

ANDRYA RHOPALOCEPHALA (Riehm, 188r), Stiles, 18g5.
(Plates VII, figs. 1-7; VIIT, 1-3.)
11800, Alyselminthus pectinatus (GOEZE, 1782), ZEDER, Erster Nachtrag z. Naturg. der
Eingeweidewiirmer, Leipzig, p. 246-249.

11803, Halysis pectinata (GOEZE, 1782), ZeDER, Anleitung z. Naturg. der Eingeweide-
wiirmer, p. 382.
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1881, Teenia rhopalocephala, Rieny, Zeitschr. [od. ges. Naturwiss,, 3ser., VI, p. 200;
BH1-562, pl. v, ligs. 1, 7-10, 18, v1, 1.

1891, A :mp?m.u:phr:hl r'ilrrf.rrri"r.l::r_ji'h-r:.fn (Hrenar, 1881), R, Braxcnarp, Mém. Soe. zool,
France, IV, p. 448,

1808, Andrya peclingle [ [GOEZE, 1782] ZEDER. 1800%, Ranicier, Traité de Kool méd. et
agrie., I, p. 283,

1495, Awndyra J'ﬁr.lprﬁar!rp.i'irrfu i R 1M, 15881, STILES, Yef. I'l.[ng__ I, e g, 344,

I can find no evidence that Goeze (1752) had any single-pored forms
before him when he deseribed his Tenia pectinata.  Zeder!in 1500 rede-
scribed what he supposed was Goeze's species, but states that the pores
were single.  Riehm? in 1881 considered Zeder’s species identieal with
the one now under consideration, and aunthors have followed him in
this opinion. Zeder's description appears to me, however, altogether
too fragmentary to accept this view as proven; at the same time it is
impossible to definitely disprove Riehm’s conclusion,  Riehm® in 1881 |
was the first to recognize Twnia rhopalocephala as a distinet form; his
revised diagnosis' reads as follows:

Kopf halkenlos, gross nmil kenlenfbrmig, mit stark vorapringenden, miichtizen
Sangniipfen, geharf nhgreselzt cegon den Halstheil, Geschl: 1'.I|t|ji"|-ﬂ'nungim einfach im
unteren Viertheil des Proglottidenrandes gelesen, meist durchgiingic anf dersclben
Heite. Glieder trapeztiicmig, etwa cben so hreit als lang.  Liinge im ansgestreckten
Zustande G0—20 cm., DBreite der reilfcten Glieder wenig iiber 5 mm. Wohnthier:
Lque fimid s,

Blanchard® in 1801 transferred Riehm's species to the genus Anoplo-
cephala, while Railliet® in 1593 took it as type of the genus Andrya.
Railliet reverted to Zeder's specific name, but I now adopt rhopalo-
cephala on the ground that Zeder's pectinate was not proposed as a name
for a new species, but Zeder was under the impression that he was
redescribing Goeze’s form.  Andrya rhopilocephala has not yet been
recorded for this country. The following statements are based upon
Riehm's specimen (No, 1484, U.S.N.M.), mentioned on p. 155,

The anlage of the genital canals and female glands appears earlier
than the testicles. In the lateral third of the segment on the pore
side the undifferentiated anlage of the canals may be distinguished
in the distal portion of the segment, and at its median end it becomes
widened to form the anlage of the female glands. The anlage of the
canals gradually thickens while the portion destined to form the female .
glands becomes more or less distinetly separated from it. At a time
when this apparent separation takes place, small, quite indistinet,
points of chromatophile material appear in the aporose portion of the
median field and form the anlagen of the testicles. The segment now

"Erster Nachtrag zur Natur. der Eingew., Leipzig, pp. 246-249.

f8tud. an Cestoden, Keit. res. Nat., 3 ser., V1, pp. 545-546, pl. v—vI.

[Untersuchungen an den Bandwiirmern der Hasen und Kaninchen], Zeitschr. ges.
Naturw., 3 ser., VI, p. 200 F

i8tudien an Cestoden, Feitschr, ges, Naturw,, 3 ser., VI, p. 551.

Mém. Boe. zool. Franece, IV, p. 448,

§Traité de Zool. méd. et agric., T, p. 283,

i .




®o0. 1105, PROCEEDINGS OF THE NATIONAL MUSEUM. 157

— SR

measures about 0.9 mm, broad by 0.35mm. long. Theanlage of thecanals
next becomes differentiated into the anlagen of the male and the female
ducts, and the anlage of the female glands divides into the anlagen of
the separate glands. The testicles are now distinet; the segments
measure 1 mm. broad by 0.64 mm. long. The ovarial tubes then become
distinet, the receptaculum seminis appears and increases in size, and the
elongated prostata and the cirrus pouch develop. The developed cirrus
pouch measures about 0.32 mm. long by 0.16 mm. broad. In the meantime
the testicles have encroached upon the pore side of the segment ante-
rior to the ovary. The next change in the segments is brought about
by the development of the uterus, which gradunally hides the testicles
from view. As my material is very poorly preserved, and hence does
not stain altogether satisfactorily, the description of the various stages
of the uterns must be left for some one who ean obtain fresh specimens.
Plate V1L, fig. 7, represents a segment measuring 2.08 mm. broad. The
cirrns pouch with the enclosed inverted cirrus is the only portion of
the male organs which iz now visible. The female glands have also dis-
appeared, but the receptacnlum seminis is still present, The uterus
fills the entire median field of the segment and appears as a reticulate
strocture, with dichotomous branches on the periphery. As the ova
develop, the boundaries between the different branches of the network
become more and more indistinet and the nterus assumes the form of a
simple sac (Plate VILI, fig. 1), in which no divisions, or at most extremely
fragmentary and rudimentary divisions, are visible. The e¢irrus pouch
and the receptaculum seminis are still present.

Whether this uterus is primarily an actual network, or whether it is
originally a simple tube with numerous proximal and distal branches
which secondarily anastomose and then graduoally disappear to form a
common simple sae, can not be stated at present with eertainty, but
with the data now at hand, I inclive decidedly to the latter view.

The ova measure 52 to 60 o ; the pyriform body measuares 12 x broad
by 28 i long (horns included).

In the younger segments no caleareous corpuscles are visible. When
the ova in the uterus become more distinet and the partitions in the
uterns become less distinet, a few caleareous corpuscles appear in the
cortical portion of the segments. As the shells of the ova develop, the
caleareous corpuscles become numerous,

From Riehm'’s anatomical deseription and from my own study, I pro-
pose the following as a revised specific diagnosis:

Driagnosis.—Andrya rhopalocephala (Riehm, 1881), Stiles, 1395: Stro-
bila attains 60 to 30 ¢m. in length by 5 mm. in breadth. Head unarmed,
about 1 mm. in diameter, nearly quadrate in apex view. Neeck about
1 mm. long. Segments 500 to 600 in number; active segments slichtly
broader than long; segments gradually increase in length so that
posterior segments are as long as broad; they may attain 5 to 5.5 mm,
in breadth. Genital pores single, near posterior corner of the segment,
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for the greater part unilateral. Genital organs appear in about the
one-hundredth segment. Male organs: Testicles dorsal, comparatively
few in number, 75 to 80 u in diameter, and more numerous in the
aporose than in the pore side of the segment; cirrus pouch 0.32 to
0.34 mm. long by 0.16 mm. broad; cirrus short, generally lies in two
spirals within the pouch; prostata elongate. Female organs: Vagina
slightly distal of cirrus pouch, swells to a large receptaculum seminis
median and dorsal of ventral canal; ovary, shell-gland, and vitellogene
gland distal in pore half of median field ; uterus ventral, appears as
an apparent network with dichotomous peripheral branches, and finally
forms a sac with indistinet partitions or without partitions, Owva 52 to
60 je; pyriform body 12 4 broad by 28 u long. Caleareous bodies
appear in segments containing ova, and become numerous in segmentg
in which the egg shells are distinet.

Host.—European Hare (Lepus timidus) by Riehm in Saxony.

Cotypes.—Nos. 1379, 1454, 1485, U.S.N.M.; collection of Leugkart;
Vienna Museum.

ANDRYA CUNICULI (R. Blanchard, 18g1), Raillipt, 18g3.

Flates VIII, figs. 4-8; IX, fig. 1.
1881, Teniarhopaliocephala [nee rhopalocephala) Rieiis, Zeitschr. f. d. ges. Naturwiss.,
3 ser., VI, pp. 562-563, pla. v, fig, 2, v, fig, 3.
1891, Anoplocephala cuniculi, R. BLANCHAR 2, Mém, Soe. zool. France, IV, p. 447,
1893, Andrya cuniculi (R. BLANCHARD, 1891), Ra1LLIET, Traité d. Zool. méd. et BETIC.,
I, p. 283,

Riehm deseribed this form in 1881 under the following diagnosis:

Kopf hakenlos, klein, aber gegen den sehr diinnen Halstheil stark kenlenfiirmig
abgesetzt, wenn letztere nicht zu stark contrahiert ist. Gegchlechtsiffnnngen ein-
fach, im dritten Viertheil des Proglottidenrandes gelegen; Glieder trapezfirmig,
etwa eben so lang wie breit. Liinge im ansgestreckten Zustande bis 100 em., Breite
der reifaten Glieder bis zu 8 mm. Wohnthier: Lepus cuniculus,

Blanchard in 1891 changed the name to eunienli on grounds of arti-
cles 54 to 55 of the International Code, and placed the worm in the Zenus
Anoplocephala,  Railliet in 1893 placed the form in the genus Andrya,

I have not yet found this species in the United States, but have been
fortunate enough, throngh the kindness of Geheimrath Leuckart and
Dr. von Marenzeller, to obtain some of Riehm’s original stock.

Omne of the specimens, which was mounted whole, shows the following
details: The anterior end is very narrow (0.4 mm.) and segmentation
is scarcely visible, so that only the head and a portion of the neck have
been lost. Segmentation is noticed 0.64 mm. from the anterior extrem-
ity, while 2 mm. from the end the segments are perfectly distinet, meas-
uring 0.8 mm. broad by 0.24 mm. long. The anlagen of the female
organs are indistinetly visible at about this point; they lie elose to the
pore side of the segment, but owing to the poor condition of the mate-
rial they can not be analyzed. Testicles could not be distinguished in

.
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these segments, but they appear abouf twenty segments later, soon
becoming numerous and distinet and occupy the entire median field
except the portion taken up by the female organs. Plate VLI, fig, 6,
represents four segments about 15 mm. from the anterior end. About
forty testicles are present. The anlage of the female glands is near the
median line in the pore side of the median field; it is roundish and not
very prominent. The genital eanals are not very distinet, but may be
traced to the lateral margin. Plate VILI, fig. 7, represents three seg-
ments about 30 mm. from the anterior end. The testicles have increased
in number and size; the ovary and vitellarinm are distinet, but the shell-
gland is scarcely visible; the genital eanals have become well differen-
tiated, and the pore has developed. The greater majority of the genital
pores are on one side of the strobila, and are situated in the distal half
of the margin. In the specimen under discussion they range about as
follows :
15. 16, 119, 44, 1. 3, 9.

i. 1. 6. 6. 3 . 1. O

About 50 mm. from the anterior extremity the structure of the seg-
ment becomes complicated by the development of the uterns, My prep-
aration does not permit a study of its gradual development, but this
organ appears to be much more complicated than one would expect
from Riehm’s deseription. At first no distinet limits ean be made out,
and one sees only numerous ova scattered throngh the segment. As the
testicles atrophy, however, and the uterns comes more distinetly into
view, the latter is apparently composed of a network of anastomoging
tubes, much like the uteri found in Moniezia, and totally different from
the transverse uterus found in Cittotenia, Bertia, and Anoplocephala.
As in the case of the anastomosed testicles of Fasciola, it is here often
impossible to distingnish whether we are dealing with anastomosing
tubules or branched tubules which lie close together.

My limited material will not warrant a more minute study of the
uterus of this form. See also General Remarks, p. 203,

The eirrus poneh is seen to best advantage in segments in which the
uterns has begun to develop. It is pyriform and measures 0.4 mm. long
by 0.144 mm. broad. It is highly muscular, especially in its proximal
portion, and its middle portion contains a prominent dilatation repre-
senting a vesicula seminalis, Median to the pouch is found a roundish
body, which evidently corresponds to the “prostata” described by
Riehm.

The vagina and large elongate receptaculum seminis lie distally of
the pouch and vas deferens, as Riehm has already described.

The ova measure 48 to 60 u in diameter; the pyriform body measures
20 u broad by 32 to 44 u long.

The following is proposed as a revised specific diagnosis:

Diagnosis.—Andrya cuniculi (R. Blanchard, 15891), Railliet, 1893;
Strobila attains 100 em. in length by 8 mm. in breadth, Head
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unarmed, about 0.5 mm, in diameter; vostellum not observed ; neck
filiform.  Segments 500 to 800 in number, quadrate, broader than long;
gravid segments may attain 8 mmn. in breadth. Genital pores in abount
the middle of the margin or in distal half of the margin, irregularly
alternate, but for the greater part unilateral. Male organs: Testicles
seattered through the entire breadih of the median field ; eirrns pouch
0.4 to 0.48 mm. long by 0.14 to 0.16 mm. broad, quite muscular, and con-
tains a distinet vesicula seminalis; prostata round. Female organs:
Vagina distal of cirrus swelling to an elongate receptacnluom seminis
ventral of vas deferens; ovary near median line in pore side of median
field: nterus forms a network in median field, but as the ova develop
the boundaries of the meshes become quite indistinet, Owva 48 to G0 1t
in diameter; pyriform body 20 i broad by 32 to 44 e long. Caleareous
bodies become numerous in distal segments.

Host.—European wild rabbit ( Lepus eun ienlus) in Saxony by Rielun ;
European hare ( Lepus timidus), see p. 155,

Cotypes.—Nos. 1377, 1373, U.S.N.M.; collection of Leuckart; Vienna
Musenm.

Genus BERTIA, R. Blanchard, 1891.

1501, Bertia, R. BLaxcuanp, Mém, Soc, zool, France, IV, pp. 186-19G. Type, Dertia
gtnderi, R, Blanchard.

Provisional diagnosis.— Anoplocephalinge, with segments broader than
long. Genital pores regularly or irregularly alternate. Uterus (in all
cases?) a transverse tube with proximal and distal egg pounches; geni-
tal canals pass dersally of dorsal and ventral eanal and lateral nerve
trunk, but in the two cases at least ventrally of dorsal longitudinal
nerve; distinet prostatic gland wanting. Dorsal canal dorsal to dorso-
lateral of ventral canal: Egg with well-developed pyriform body.
Caleareous corpuscles present or absent.  Hosts: Primates and rodents,

Type.— B, studeri, R. Blanchard, 1891,

Two years prior to the publication of the genus Andrya by Railliet,
R. Blanchard, in 1891, proposed the genus Bertia for anoplocephaline
cestodes with alternate genital pores, taking B. staderi from Authro-
popithecus troglodytes as type of the genns; as second species of the
genus he desceribed B, satyri.

Unfortunately, on account of pancity of material, Blanchard was
anable to give the anatomy ol the type species, so that the generie
diagnosis was based chieily upon external characters. His original
diagnosis reads as follows:

Caput erassum, subsphaericum, rostro aculeisque earens, acetabulis eilipticis, in
dua paria valde distantia dispositis,  Collum breve, propre tam larzum quam caput.
Corpus ¢ permultis annulis brevissimis latisque, imbricatis, constans. Pori reni-
tales marginales, tennissimi, ab uno annulo ad altermn plus minns regulariter alter-
nantes. In annule permature, ova in plures fasciculos regulares, transverse dis-
positus, collecta. Oncosphaera pyriforme apparatn cirenmdata. Involutio ignota.

From Blanchard’s descriptions of the species the followiug may be
taken as provisional specific diagnoses,
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BERTIA STUDERI, R. Blanchard, r8gr.
(Plate IX., figs. 2-3.)

1891, Hertia studeri, R. BLaxcuanp, Mém, Soe. zool. France, 1V, pp. 187-190, figs, 1-4.
1804, Taenia stnderi (R, BLANCHARD, 1891), BRaUN, Vermes, Bronn’s Klassen und Ord-
nungen, ete., IV, 36-37, p. 1143.

Diagnosis.—DBertia studeri, I, Blanchard, 1891: Strobila attains 130
mui. in length, 15 mm. in breadth, 2.5 mm. in thickness; eontains about
400 segments. Head subspherical, 0.63 mm, broad by 0.61 mm. long;
suckers oblong, 0.34 to 0.345 mm. long by 0.27 to 0.25 mm. broad, two
arranged on dorsal surface, two on ventral surface. Neck very short
(0.3 mm.); about as broad as head. Segments always much broader
than long; maximum breadth 15 mm. at 45 mm. from head, maximum
length about 0.35 mm. Genital pores very small, lateral, alternating
very regularly. Male organs:? Female organs: Glands? Uterns in
fully developed stage composed of 30-35 polyhedral packages, 0.5 to
0.9 mm. by 0.1 to 0.5 mm., arranged in transverse row, occupying entire
breadth and thickness of segments. Owva 53 to 60 u, pyriform body 14
to 16y broad, 23 to 30 u long, horns generally straight, oncosphere 10
to 12 w.  Cortical layer of strobila supplied with numerous calcareous
corpuscles 15 to 20 u by 11 to 17 .

Host—Chimpanzee (Anthropopithecus troglodytes (Linnmus) [ Troglo-
dytes niger]), by Studer.

Type.~Type and one paratype in Zoological Museum at Berne, Swit-
zerland. Fragments in collection of 1. Blanchard.

BERTIA SATYRI, R. Blanchard, 18gr.

1891, Bertia satyri, R. BLANCHARD, Mém, Soc. zool., France, IV, pp. 190-192.
180, Tawia sadyri (R, Braxcaarp, 1891), Brauxn, Vermes, Bronn’s Klassen nnd
Ordnungen, ete., IV, 36=37, p. 1143.

Diagnosis.—DBertia satyri, . Blanchard, 1801: Strobila attains 245
mm, or more in length by 10 mm. in breadth by 2 mm. in thickness, and
contains about 350 segments, Head and neck unknown., Segments
always much broader than long, attaining a maximum length of 0.75
mm. Genital pores very small, lateral, irregularly alternate., Calcare-
ous eorpuscles numerons, attaining 30 by 20 .  Dorsal canal lateral
of ventral canal. Cirrus-pouch elaviform, large and elongated. Uterns
resembles somewhat that of B. studeri. Ovwn 35 to 38 u by 30 to 32 g,
pyriform body 12 to 17 g by 19 to 25 u, oncosphere 13 .

Host.—Oran-Utan (Simia satyrus, Linneus),

Type.—Leyden Museum.

From these descriptions it is impossible to come to any satisfactory
conclusion as to whether the genera Andrya and Bertia should be kept
separate or united. The form of the segments must surely be rejected
as a generic character, and the fact that the pores of Bertia show a
tendency to appear regularly alternate while those of Andrya show

Proc. N, M. vol. xix——11

L



1 62 TAPEWORMS OF HARES AN .r} RABEITS—STILES. VOL. X1X.

a remar ]L.ubh‘ ff-lldf'uv.} to unilaterality ean not, nunassociated with other
characters, be looked upon as establishing the genera as distinet.

Iu the preliminary note to this revision, I described two American
parasites as provisional members of the genus Aadrya, reserving opin-
ion as to the validity of the genns and ecalling attention to some
important differences in the American and German leporine single-
pored forms.  Since the publication of my note,' I have received a copy
of a recent paper by Meyner deseribing two new species of cestodes,
probably allied to the two forms of Bertia deseribed by Blanchard, and
through the kindness of Geheimrath Leackart I have obtained one of
the cotypes of Meyner’s Twnia (Bertia) mueronata, It will be necessary
to consider these forms briefly in connection with the leporine parasites.

Meyner evidently accepts Bertin only as a subgenus of Twnia; as
Bertia has, however, absolutely no generic relations with Tenia, I now
change his speeific combinations from Tania (Bertia) mucronata and
T. (B.) conferta to Bertic mueronata and B. conferta,

Meyner discusses the anatomy of these two forms in detail, and from
his account the following descriptions may be taken as specific
diagnoses:

BERTIA MUCRONATA (Meyner, 18g5), Stiles, 18g6.
(Plate IX, figs. 4-5.)

1895, Twnia (Bertia) mucrenata, MEYNER, Zeitschr. f. Naturw., LXVIII, (5 ser.,
V1), pp. 1-86, pl. 1, figs. 1-7,

Diagnosis.— Bertia mucronatae (Meyner, 1895), Stiles, 1896G: Strobila
dagger-shaped, attains 140 mm. or more long by 8 to 10 mm. broad,
serrate, imbricate, whitish yellow. IHead, 0.34 to 0.714 mm, broad,
apex nearly square, rostellum wanting; suckers oval 0.255 mm. broad,
0.2 mm. deep. Neck short, not sharply separated from head, Ge.mt;ﬂ
pores irregularly alternate. Male organs: Testicles appear in one
hundred and twentieth segment, numerous, 75 to 100 g in diameter,
crowded together in [antero. Jdorsal portion of median field. Vas defer-
ens dorso-anterior of vagina; cirrus-pouch not mentioned. Female
organs: Glands in pore side of median field; vagina long; receptacu-
lom seminis globular; uterus single, transverse, at first a simple tube
appearing in about one hundred and thirtieth segment; eggs enter it
in three hundred and fiftieth segment and blind pouches are formed.
Ova 36 o, with three membranes; pyriform body 15 to 16 u broad;
oncosphere 13 to 14.4 . Three longitudinal nerves each side of seg-
ment, of which middle nerve is the largest. Dorsal eanal dorsal of
ventral eanal.  Genital canals pass dorsally of longitndinal canals and
longitudinal ventral and main nerves, but ventrally of dorsal nerve,
Caleareous bodies 4.9 to 18.4 1, more numerous in cortical layer; about
150 visible in transverse section of scolex, 10 to 12 visible 10 mm. from
anterior extremity, 400 to 500 in fransverse section of distal segments.

- ————

'".'*.uli.h om Parasites—38: Preliminary note to A Revision ul' the Adult L&pbﬂﬂﬁ
Cestodes,” Vet, Mag., 1805, 11, p. 341-346.
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Host.—Black Howler (Alouatte caraye (Humboldt) [ Mycetus niger))
in Paraguay, collected by Neumeister.

Types.—In collection of Leuckart; one cotype No. 1483, U.S.N.M.

In the cotype of this species at my disposal the uterus is not devel-
oped. The worm presents an entirely different appearance from
Andrya. The musenlar cirrus pouch seems to be almost wanting, so far
as I can distinguish, the end of the male canal appearing simply as a
widened portion of the vas deferens with very weak muscles and much
less prominent than the vagina. The prostatic gland, so characteristic
for Andrya rhopalocephala and A. euniculi, is entirely wanting. Plate
IX, figs. 4-5, give the general topographical anatomy of the segment.

1 do not believe that the division of the ovary into two wings as
deseribed by Meyner can be maintained, for in the cotype this division
is extremely irregular. In some cases the ovary is not divided; in other
segments it is divided into two, three, or four wings. I further find the
dorsal canals dorsal to dorso-lateral of the longitudinal canals,

BERTIA CONFERTA (Meyner, 18g5), Stiles, 1896.

(Plate IX, fig. 6.)

1895, Tonia ( Bertia) conferta, MEYRER, Zeitachr. f. Naturw., LXVIIT (5 ser., VI),
pp. 86-103, pl. 1, figs, 8-13, :

Diagnosis,—Bertia conferta (Meyner, 1895), Stiles, 1896: Strobila
attains 84 mm. or more in length by 6.5 mm. in breadth; serrate. Iead
roundish, 0.68 mm,; rostellum wanting; suckers oval. Neck about 2
mm. long, at first about as broad as the head, from which it is not
sharply separated. Segments always much broader than long; sexual
segments measure 5.1 mm. broad by 0.27 mm. long by 1.02 mm. thick.
Genital pores irregularly alternate. Male organs: Testicles numerous
in dorsal portion of median field (in figure, of transverse section con-
fined to aporose two-thirds of median field at plane of genital pore),
vas deferens dorso-anterior of vagina, its lateral portion quite wide;
cirrus-pouch? TFemale organs: Glands in middle of pore side of seg-
ment; receptacnlum seminis oval; vagina with widened ciliated lateral
portion. Uterus single, transverse, at first tubular, later with blind
sacs. Ova begin to enter uterns 35 mm. from head in about the one
hundred and thirtieth segment. Three lateral longitudinal nerves as
in B. mucronata. Dorsal eanal dorsal of ventral canal. Genital canals
pass dorsally of longitndinal canals. Caleareons bodies numerouns, may
attain 19 u; 20 to 25 visible on transverse section of sexunal segments,
600 to 300 on transverse section of distal segments.

Host.—Bonnet Monkey (Macacus sinicus (Linnmus) [Macacus
radiatus]).

Type.—In collection of Leuckart.

While looking upon Meyner's paper as an interesting and impor-
tant contribution to the knowledge of the worms of this group, I do
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not feel justified in ntilizing his work as basis for more than a provi-
sional generic diagnosis for Pertia until the type species of the genus
(3. studeri) can be studied more in detail. Nor do I consider the data
2t hand suflicient to justify a worker in suppressing Railliet’s genus
Awdryga in favor of the earlier genus Bertia. From the very limited
material and data at hand, [ am inclined to believe that Anroplocephala,
Bertia, and Andrya will all eventually be recognized as good genera,
established upon well-recognized anatomieal characters, but for the
present, although Aneplocephala unguestionably stands, Pertia and
Andrya can be aceepted only ag provisional genera, and as eonvenient
means of classification. The final aceeptance of the genera can follow
only after examination of a larger series of specimens representing,
if possible, more species' than are at present included under Andrya .
and Bertia.

To utilize the generie terms Andrya and Bertia provisionally is cer-
tainly better than to place the forms in the same genns with Twnia
soliwm.

BERTIA PLASTICA (Sluiter, 1896), Stiles, 18g6.

1806, Tania plasfica, =lniter, Centralbl, f. Bakteriol., Porasitenlk, u. Infe-l:'l'.lmﬂkr_,
I Abst., XIX, No. 24, pp. M 1-046, firs. 1-6.  June 30, 1806,

During the proof reading of this revision an article has appeared by
C. PPh. Sluiter, deseribing a new species of tapeworm (Twenia plastica)
from Galeopithecus volans, Sluiter is inclined to consider this new para-
site as very closely related to Anoplocephala plicata, A, mamillana, and
A. perfoliata, all of which he retains as members of the genus Tenia.

Unfortunately. several important peints in the topographieal anatomy
have been omitted by the author, but his deseription and figures show
that Twnia plastica is much more closely related to Meyner's Tenia
(Bertia) mueronate than it is to the tapeworms of horses, on which
acconnt 1 transfer it to the genus Bertin. From Sluiter’s deseription
and fignres, the following specific diagnosis is written:

Dingnosis.— Bertia plastica (Sluiter, 1896), Stiles, 139G: Strobila more

!Gottheil (1887) deseribed two other cestodes, which may have some bearing npon
the gquestion, with the following diagnoses:

(Tania) No. 1. Length 20 em., breadih at largest segment 3.5 mm.  Head globnlar,
four snckers, no rostellnm, and no hooks, Neck extremely fine and filamentous—2.5
em. long. Proglottides slowly increaze in size, greatest breadth being only attained
15 em. from head. Sexnal orifices at the sides.  Segments oblong, 3.5 mm. by 0.75
mm. From Macague monkey ( Macacus cynomolgus {Schreber) ).

{ Teemin) No, 2. Length of I:t:‘gsrﬁt- spacimen, 15 em. Breadth at ]Ergla.s-‘l.’. sooment,
& mm. Head large and clubbed, four suckers, no rostellmin or hooks; neck short
and thick; proglottides rapidly inercase in size after the first inch and attain their
full dinmeter from head, 7.5 em. mature proglottides. They overlap each other at
their posterior angles.  Segments mature measure 8 by 4.5 mm.

From Macague monkey { Macacns cynonelogus (Schreber) ) and Weeping Capuchin
{Cebug capueinis (Linnmus) ).

From the descriptions and figures it is very possible that these two forms are
anoplocephaline cestodes, but Gottheil gives no characters which will aid in defi-
nitely determining the gyuestion at hand.
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or less lanceolate, attaining 24 to 220 mm. in length by 6 to 11 mm. in
breadth, and containing 80 to 400 segments. IHead about 1 mm. broad
by 1 mm. long; suckers ronnd. Neck absent. Proximal segments
inerease rapidly in breadth; middle segments the broadest; distal
segments decrease gradually to 5 mm. in breadth, with more or less
crenate and imbricate posterior edge, and measure (.5 to 0.76 mm. long.
Genital pores irregularly alternate in about the middle of the lateral
margin; genital eloaca and organs developed in fortieth segment; eggs
in uterus in fiftieth segment. Male organs: Cirrus large; cirrns-pouch
musecular; testicles ocenpy chiefly the anterior portion of the segments
extending the entire breadth of the median field. Female organs:
Vagina distal to cirrus-pouch; receptaculum seminis elongate; vagina
and reeceptaculum together extend about one-third across the segment;
ovary very broad, extending nearly or quite to the aporose submedian
line; shell-gland and vitollegene gland about in the porose submedian
line; uterns tubular, transverse with proximal and distal ponches.
Eggs 25 p in diameter. Topography of nerves and canals?

Host: Flying Lemur (Galeopithecus volans), collected by Hubrecht in
In India.

Type : 1 Deposited in Amsterdam. Technique of type?

BERTIA AMERICANA (Stiles, 18g5), Stiles, 1896,
(Plate X, figs. 1-10.)
1855, ¥ Tania laticephala, LEIDY, Proc, Acad. Nat. Sci. Phila., VII (1854-1855), Decem-

ber, 1855, p. 443.
1885, Andrya americana, STILES, Veb. Mag,, Phila., IT, June, p. 344. Ang. 25, 1895,

Leidy has given a short description of a tapeworm ( Tenia laticephaln)
from the Canada Porcupine which agrees in some characters with the
form I deseribed (Andrya americana) from the yellow-haired Porcupine,
I am unable to find Leidy’s types, but it seems to me very questionable
whether the two parasites are identical. Leidy’s description, which in
a measure recalls the genus Davainea, reads as follows:

TENIA LATICEPHALA, Leidy. Head large; acetabula opposite, very prominent,
large, hemispherical; mouth slightly prominent, nnarmed. “Neck shorf. Anterior
segments of the body short, oblong square; posteriorly square. Generative aper-
tures marginal, alternate. Protruding penes, elongate conical. Length of one speei-
men 9 inches, greatest breadth fof aline. Breadth of head { a line; of neck } aline.

Hab. The small intestine of Hystriz dorsata.

B. americana was described in the preliminary note to the pres-
ent revision as an Andrya, but a comparison of Meyner's excellent
anatomical deseription of B. mucronaia, and of his cotype, with the
form under discussion shows that the American species is more
closely related to B. mucronate than to A. rhopalocephala; on this
account A. americana is transferred in the present paper to the genus
Bertia.

Several specimens of tapeworms were sent to the collection of the
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Burean of Animal Industry by Professor Elrod, of Bloomington, Ili-
nois, with the following label: “ I'rom Mesenteries of Canada Porcupine.
Snake River,' near Nat. Park, Aug., 1804, M, J. Elrod.”

The following specific description will easily allow the recognition of
the form:

Diagnosis.— Bertia amerieana (Stiles, 1895), Stiles, 1896: Strobila
attaing 53 mm, in length by 6 mm. in breadth and contains about 90
segments, the oldest of which are 0.8 mm. long. In some specimens
the posterior segmments become much narrower, Jonger, and thicker than
the middle segments. Head, unarmed, measures 0.6 mm. broad by 0.38
mm. long by 0.32 mm, thick, and is nearly rectangular in apex view.
The neck is absent, and the head is frequently retracted into the body,
as in Drepanidotaenia laceolata, Suckers round, 0.176 mm. in diameter,
open anteriorly. Genital anlagen visible in the earliest segments.
Genital pores alternate in posterior half of margin. Male organs: Tes-
ticles form a continnous band in the distal portion of the median field,
extending on both sides to the longitudinal canals; about seventy testi-
cles to a segment; vas deferens runs in the proximal portion of the
segment; cirrus-pouch lies dorsal of the vagina, is very muscular, 0.43
mm. long by 0.144 mm. broad and extends to the ventral canal; it eon-
tains a vesicula seminalis (0.19 mm. long) in its proximal portion, and
the rather short, retracted, spinons cirrus in its distal portion. Female
organs: The anlagen of the glands are seen immediately back of the
head in or near the median line ventral of the testicles; at first the
glands are but little differentiated, but on their pore side a globular
receptaculum seminis rapidly develops and becomes filled with sperma-
tozoa; the glands develop rapidly, coming to lie right and left of the
median line, the ovary becoming quite broad. The development of the
uterns conld not be followed in detail, but eventually it oceupies the
entire median ficld and becomes filled with ova 40 u in diameter; bulb
of pyriform body 16 to 18 .  Exeretory and nervous systems:* Dorsal
canalsg lie lateral of ventral canals and possess a thin lining. Genital
canals cross the longitudinal canals and nerves dorsally. Calcareous
corpuscles absent.

Hosts,—Yellow-haired Poreupine (Erethizon epivanthus), by Elrod;
Canada Porcupine (/. dorsafus), by A. K. Iisher.”

TAPEWORMS OF HARES AND RABBITS—STILES. VL. XIX.

—

1 The Canada Porenpine ( Erethizon dorsalus) does not extend so far west; the host
must have been the yellow-haired Porenpine ( E. epixanthus).

The excretory systemn of this form will repay a careful study; in several anterior
pegments (transverse sections) I fonnd the dorsal canals connected with the trans-
verse canals, see pl. x, fig. 8.

‘Bince finishing this paper I have found some specimens in the Burean of Animal
Industry collection (No. 1502) which agree with Elvod’s specimens, and bear the
label, * K. dorsaius.” These specimens were collected by Dr. A. K. Fisher at Lake
George, New York, Fisher states that nearly every porcupine he has examined har-
ors this worm. |

Cobbold, in 1862, examined some parasites from the same host-specics and deter- |
mined them as ““Twnia pectinata,” with pores “all on one side.”
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Types.—Burean of Animal Industry Cestode Series No. 1349 desig-
nated as type, and deposited with sections of paratypes (Nos, 1350-1352)
in United States National Musenm. Paratypes distributed as follows:
Ameriea: Collection of Bureaun of Animal Industry; collection of Stiles
(U.8.N.M.); collection of Hassall; collection of M. J. Elrod (Blooming-
ton, Illinois). Furope: Berlin Museum; Vienna Museum; collection
of Blanchard ; British (South Kensington) Museum (London).

Geographical distribution.—North America (Wyoming, by Elrod, and
Lake George, New York, by Fisher).

BERTIA AMERICANA LEPORIS (Stiles, 18g5), Stiles, 18g6.
(Plate X, figa. 11-15.)
1895, Andrya americana leporis, BTILES, Vet. Mag., II, June, p. 344. Aug. 28, 1895,

Of this form I have but five specimens, all in exceedingly poor con-
dition and unfit for any histological observations or detailed anatomical
study. Enough can be seen on the preparations, however, to give a
diagnosis which distinetly separates the parasites from all the other
forms found in rabbits,

The specimens were collected by Cooper Curtice; when they came
into my possession there was nothing upon the label to give any clue to
their origin, other than that Curtice collected them from Lepus.

The specimens (Burean of Animal Industry, Cestode Series Nos.
1170-1172, 1175-1176), all mounted, measure 23 to 47 mm. long, the
widest segments attaining 5 to 6.5 mm. in breadth. Due allowance must
here be made for the contraction of the specimens and the fact that
they were subjected to pressure in mounting.

The head is present on all specimens, and varies in measurement, as
ghown in the following table:

Measurements of heads of Bertia americana leporis.

No. (U. 5. X. AM.). Ereadih. | Length.
. T,
Ui I i e e R D 0. G0 1, M
B it s e i o . G . 448
Tel RS e el S h
DL b e R e B R S e | . GBB (&)
Ve S B R e R e T e e . 640 BT

The form of the head can not be taken as a character of value, as it
varies according to contraction. Plate X, figs, 12-13, show the heads
of Nos. 1170 and 1176, U.8.N. M. Reostellum could not be distingunished.
The four suckers are powerful, and open diagonally forward; they are
unarmed in the specimens at hand; their diameter varies between 0,22
and 0.24 mm., the muscular wall measuring about 64 g thick, There
i8 no neck present, the segments being perfectly distinet immediately
back of the head.

The number of segments in the different specimens varies from about
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60 to 95, but in no case was the strobila complete, as all of them had
evidently shed proglottids. In some cases the head was retracted into
the anterior segments, as is deseribed for Drepanidotenia lanceolata,
In only one specimen (Plate X, fig. 13) was it extended. The first
segment could not be satisfactorily measured; the second segment
(No.1176, U.S.N.M.) measured 0.443 mm. broad (slightly narrower than
the head) by 64 i long, and showed no trace of genital organs, The
cirrus was distinetly visible in one specimen in the sixth segment, but
no positive statement can be made for the earlier proglottids. In zome
of the other specimens the cirrus did not appear until several segments
later—in the eleventh in one case. The poor condition of the material
must, however, be taken into consideration in this connection.

Several segments after the appearance of the cirrns, a roundish body
about 16 u in diameter appears in each proglottid, alternating a very
short distance to the right and left of the median line. This body,
which develops first from the eighth to the fourteenth segment, evi-
dently represents the receptaculum seminis.  In each sueeeeding seg-
ment it is slightly farther from the median line than in the segment
immediately preceding, so that we may conelnde that the median line
of the cestrode strobila is the seat of very active growth, a conelusion
supported by observations on other species also, more particularly on
the early genital anlagen of Thysanozoma giardi.! The testicles soon
appear and extend in an irregular line across the median field of the
segment, for the greater part distally of the female anlagen; their nnm-
ber could not be ascertained exactly because of the poor condition of
the material, but, as nearly as conld be estimated from varions portions
of segments which were in better condition, there are about 50 testicles
to each proglottid.

The genital pores are alternate and situated in about the middle of
the lateral margin; the genital cloaca is generally quite deep. The
cirrus and eirrns ponch are gquite characteristic and allow an immediate
determination of the form. The cirrus pouch assumes various shapes
and proportions according to its contraction, but in general may be
desceribed as pyriform; it measures about 0.4 mm. long by 0.16 mm.
broad; its proximal portion {0,192 to 0,224 mm.) is extremely musenlar,
being provided with an inner cirenlar layer and an outer longitudinal
layer, the two together, in some eases, measuring 16 j thick. The eirrus
extrudes from the pouch in the majority of the segments; when retracted,
it appears spinous (wrinkles of the eaticle ?) but extruded it is evidently
smooth; the largest cirrns observed was 0.24 mm. long by 32 u thick.
The continuation of the cirrns canal in the proximal portion of the pouch
is swollen into a vesicula seminalis and from the proximal extremity of
the pouch the rather prominent vas deferens extends, somewhat sin-
nously, through the anterior portion of the pore gide of the segment to

I A Revigion of the adnlt cestodes of Cattle, Bheep, and allied animals; Bull. 4
Bureaw of Animal Industry, p. 63, pl. xu, lig, 3,
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the vicinity of the female anlage—tarther than this it could not be
traced. The female organs gradually undergo a change, but this process
can not be deseribed in detail because of lack of proper material. All
that it is at present safe to say is that a dark body of cells arises in the
vicinity of the receptaculum seminis and develops into the female glands
very similar to those found in the Bertia of the porcupine; the uterns
gradually extends over the segment suppressing the genital glands.

Eges globular with three membranes, but pyriform body not visible;
outer membrane 40 to 42 g in diameter; middle membrane could not be
studied; inner membrane immediately surronnding the oncosphere 21
p¢ in diameter; hooks of oncosphere 9 i long. Numerous small calea-
reous corpuscles present in the parenchyma,

This worm has an entirely different appearance from the one found in
the porcupine and it is possible that it will eventunally be raised to
specific rank. My material, however, does not warrant such a step at
present,

The following is proposed as a diagnosis of the variety:

Diagnosis,— Bertia americana leporis (Stiles, 1805), Stiles, 1896:
Strobila 23 to 47 mm. long by 5 to 6.5 mm. broad, possessing from 60
to 95 segments. Head about 0.6 mm. broad by 0.4 to 0.6 mm. long,
unarmed ; suckers large, abont 0.2 mm. in diameter, nnarmed. Neck
absent, stobilization beginning immediately back of the head. Genital
pores alternate, situated in about the middle of the lateral margin,
Genital organs develop very early, the male organs being visible some-
times as early as the sixth segment. Cirrus large and (?) smooth.
Cirrus pouch about 0.4 mm. long by 0.16 mm. broad ; its proximal por-
tion is very muscular and contains a vesicula seminalis. Vas deferens,
large and prominent, extends from the region of the female glands to the
eirrus pouch in the proximal portion of the segment; testicles for the
greater part in the distal portion of the segment, about 50 in number,
arranged in an irregular row across the median field. Female glands
first appear in the eighth to fourteenth segment alternately right and
left of the median line; uterus spreads from female glands and ocenpies
entire median field; ova globular with three thin membranes; pyriform
body apparently not present; outer membrane 40 to 42 pu in diameter;
middle membrane?; inner membrane 21 ¢ in diameter; hooks of onco-
sphere 9 p long. Caleareons corpuseles present.

Host.— Lepus, sp. 1, by Curtice, development unknown.

Types.—Deseription based upon five specimens, of which Burean of
Animal Industry Cestode Series No, 1171 is designated as Type and
deposited in the United States National Musenm; paratypes Nos. 1170,
1172, 1175, 1176 U.8.N,M,

Original material poorly preserved, alcohol (?) method, stained with
hiematoxylin,

Geographical distribution.—United States of North America (State?)
by Curtice.
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Genus CITTOTANIA, Riehm, 1881.

1881, Citlolwnia, Rieiy, Feitsehr. f. d. ges. Naturwiss., 3 ser., VI, P. 200, Type,
Ciltotania lalissima Richm, 1881 — Tania denticwlata Rudolphi, 1504.

1881, * Dipylidivm, LEvckart,” 1563, p. p. of Rieuw, Zeitschr. f. d. ges. Naturwiss.,
dser., VI, p. 200 p. 565. Type, Tenia canina Liunwns, 1758.

1881, Moniezia p. p., R. Brancuarp, Mém. Soe. zool. France, IV, p. 187; p. 444,
Type, Tania erpansa Rudolphi, 1810,

1893, Clenofoenia, RarLiier, Traité Zool. méd. et agrie., I, p. 278 Type, Tenia
marmote, Frillich, 1802,

Diagnosis.—Cittotania, Riehm, 1881 : Anoplocephaline with segments
broader than long and longer than thick; end segments in some cases
showing a tendeney to beecome longer and narrower. Two full sets of
genital glands and two lateral genital pores to each segment; gener-
ally one, in some cases two, simple transverse tubular uteri in each
segment; uterus generally possesses simple proximal and distal diver-
ticula. The vagina is ventral of the cirrus pouch on both sides of the
segment.  Dorsal canal varies somewhat in position, but shows a eon-
stant tendency to lie between the ventral canal and nerve, especially
at the plane of the genital pores. Genital canals eross the longitudinal
canals and nerves dorsally. Interproglottidal glands absent. Calea-
reous bodies not yet recorded. Fggs with well-developed pyriform
body, the horns of which are long, generally filamentous, crossing each
other.

Hosts.—Rodents,

Type.—Cittoteenia latissima, Riehm, 1881, — Cittotaenia denticulata
(Rudolphi, 1804), Stiles & Hassall, 1896.

Riehim proposed the genus Cittotaenie in 1581, with €. lafissima as
type and only species; his deseription reads as follows:

4. Ciltoteenia latissima. e Gattung ist errichtet mit Riicksicht anf die merkwiir-
dige Ausbildung des Exeretionsorganes, welches nicht leiterartiz, sondern mit je
3-b vielfach omastomosirenden und in einander iibergehenden Hauptseitenstimmen
und zablreichen, das ganze Thier netz-firmig durchsetzenden Nebendisten, ranken-
artig die Tinie durchzieht. C. latissima hat doppelte Gesehlechtsorgane, welche
anf den zizgenartig vorspringenden Hinterecken der Glieder nach aussen miinden.
Der Kopf breiter als bei den vorigen erscheint vorn abgestutzt, hakenlos. Liinge der
Strobila bis 2} Fuss, Breite der letzten Proglothiden bis iiber ¥ Zoll. Wolinthier:
Kuaninchen.

In the same paper Riehm placed two other double-pored anoploce-
phaline cestodes in Lenckart’s genus Dipylidium, 1. e., . pectinatum and
D, leuckarti, and later in the same year' he rejected his newly estab-
lished genus Cittotania, uniting it with Dipylidivm.

In 1891 Blanchard?® united in the genus Moniezia the double-pored
anoplocephaline cestodes of rodents with those of ruminants. In 1893

' Stodien an Cestoden.  Feitsehr, £ d. ges. Natorwiss,, 3 ser., VI, 1881, pp. 565, 580,
Mém. Soc. zool, Franee, IV, 1891, p. 187,
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Stiles! exeluded the known parasites of rodents from the genus Woniezia,
while Railliet proposed for the double-pored leporine forms the genus
Ctenoteenia with Tenia marmote as type.

At first thonght this genus does not appeal to helminthologists, who
have not paid special attention to the Anoplocephaline, as being well
founded, but an anatomical study of the various forms does, 1 believe,
fully justify the separation of the double-pored cestodes of rodeuts
from the double-pored forms found in ruminants. The generic term
Cittotenia having priority must of course be accepted in preference to
Ctenotenia,

The characters of the three genera of double-pored anoplocephaline
forms, according to my present interpretation, are as follows:

Diagnosis.— Moniezia, R. Blanchard, 1891: Anoplocephalina with
segments generally broader than long and longer than thick; end seg-
ments showing a tendeney to become longer and narrower. Two full
gets of genital organs, with two (very complex) reticulate uteri and two
lateral pores in each segment. On the right side the vagina is ventral,
cirrus dorsal; on the left side vagina dorsal, cirrus ventral. Dorsal
canal lies dorso-median of ventral canal. Genital canals eross the lon-
gitndinal canals and nerves dorsally. Interproglottidal glands gener-
ally present. Caleareous corpuscles absent from parenchyma, Eggs
with well developed pyriform body, the horns of which generally
(always ?) end in a disk.

Hosts,—Ruminants.

Type.— Moniezia expansa (Rudolphi, 1810), R. Blanchard, 1891.

For diagnosis of Cittotenia, see above, p. 170,

Diagnosis.— Thysanosoma, Diesing, 1835: Anoplocephalin® with seg-
ments generally broader than long and longer than thick; end seg-
ments show a tendency to become longer and narrower. Two sets or
one set of genital glands and two lateral genital pores, or one lateral
genital pore to each segment; one transverse undulating uterns with
ascon-spore or cornucopia-like egg-pouches. Genital canals eross the
ventral eanal and nerve dorsally, the dorsal ecanal ventrally. Interpro-
glottidal glands absent. Caleareons bodies absent from the paren-
chyma. Horns of pyriform body absent.

Hosts.—Ruminants,

Type.— Thysanosoma actinioides, Diesing, 1835,

From this analysis of characters it will be seen that Citfofenia forms
an excellent infermediate genus between Moniezia and Thysanosoma.

The genus may be divided into two groups: Marmote or Denticulata
Group and Pectinata Group, the division being based upon the form of
the eirrus pouch. In the first group this organ is pyriform, distinet and
very muscular; in thesecond group it is more elongated, resembling the
nozzle to a hose, and is less distinet.

!Centralbl. f. Bakteriol. n. Parasitenk., XIII, 1893, p. 457; also, Bull. 4, Burean
Aunimal Industry, 1893, p. 54.
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MAEMOTAE OR DENTICULATA GROUF.
CITTOTAZNIA MARMOTZAE (Frolich, 1802) Stiles & Hassall, 18g5,
(Plate XTI, figs. 1-5; Plate X1I, figs. 1-2.5

1802, Tarnia marmote, FrivicH, Der Naturforscher, XXIX, p. 77-79, pl. 11, fig. 17-20,

1841, Moniezia marmote (FriLicn, 1802), k. BLaNcoarDp, Mém. Boe, zool, France, IV,
p. 1875 pp. 444 461-167, figs. 31-35.

1893, Ctenolienia marmote (FROLICH, 1802), RATLLIET, Traité d. Zool. méd. et agrie.,
I, p. 278.

1896, Cittotenia marmote (FROLICH, 1802) STiLEs & Hassanrn, Veterinary Magazine,
I1I, p. 107.

Gaeze! in 1782 examined a worm which Blumenbach had eollected
from the Marmot; this parasite, which was probably Cittotenia mar-
mate, Goeze considered identieal with his Tenia pectinata,

Frolich? in 1502 found a cestode in the intestine of the Marmot ( Are-
tomys marvinota) and deseribed it under the name Twnia marmote, as
follows:

[p.77.] 43: Taenia Marmotae oblonga lanceolata antice attenunata utrimgue serrata,
articnlis brevissimis, medio ntrimgne poroe pilifero notatis, capite mutico. Tab. 11,
f. 17-20.

MURMELTHIER-BANDWURM.

e Linge dieser Wiirmer ist sehr veriinderlich, Die grissten Tndividuen hatten
6-T Zoll in der Linge, ungefiilir 11'" in Jder Breite am Hintertheile, nnd beinahe 1' in
der Dicke. Ihre Gestalt ist iiberhaupt lanzettformiz, in die Liinge gezogen, am
Vordertheile allmiilig, aber selir botriichtlich, verschmiilert, so dass das Vorderenide
am Gronde des Halses kaum etwas fiher 17" breit ist. Aeltere Wilrmer, die durch
Geburten sehon mehrere Glieder abresetet haben, sind am Hinterende am breitesten,
abrastntzt, oder halbmondfirmig anseerandet; jiingere Wiirmer, (ie noch nicht
gebohren haben, werden am Ilinterende etwas schmiichtiger, uni daa letzte Glied
ist abpernndet.

Der Kopf ist verhiiltnissmiissig sehr klein, rnndlich, riissellos, unbewaffnet, hell-
weiss, mit vier dentlichen Saugblasen, die gepaart iiber einanderstehen; [p. 78] an
der Spitze ein nndentliches Kndtchen, statt des Riissels.

Der Hals ist znspmmengedriickt rundlich, sehir sehmiichtiz, etwas liinger als der
Kapf, gliederlos, abwiirts hreiter, nnd nnvermerkt in den Vorderkirper libergehend.

Das Vorderende des Kirvpers schieint da, wo es an den Hals srenzet, fast gliederlos,
wird von da abwiirts sanft und nnvermerlt breiter, nod die Glieder, die vorwiirts nor
durch Querstreifen angezeigt waren, entwickeln sich da dentlicher.

Die Glieder des Kirpers sind ganz sichtbar ineinander geschoben, wenigstens 20
mal breiter ala lang, gleichbreit, dicklich, perlenweiss, zn beiden Seiten in einen
scharlen, h{_li'w)rl':ugunllm] Zalhn anslanfend. in der Mitte der Oberiliiche eine pinre-
driickte Lingslinie. Jedes Glied hat in der Mitte des Seitenvandes ein dunkleres,
hervorragendes, wulstiges, in der Mitte durchbohrtes Kniotchen, ans welchem ain
haarfeiner, geradesestreckier, schneeweisser, iiber 1" lanzer Borsten hervorragt.
Triese Seitenborsten sind nicht immer sichthar, sondern sehr oft in den BEand der
Glieder zuriickgezogen, wo sie denn an jeder Seite des Gliedes eine hellere Querlinie
bilden. Ide hintern Glisder nehmen an Breite und Liinge etwas zn.

!Versuch einer Naturg. der Eingeweldewiirmer thierischer Kérper, Blankenburg,
. 963, footunote,
: Beitriige zur Nat. der Eingeweidew., Der Naturforscher, XX1X, 1802, Halle, p. 77.
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/ Wolnort : In den diinnen Gedirmen des Murmelthiers ( drctomys marmote Sehreb, ),
Anmy. Ieh traf diesa schine Wurmart in dem genannten Thiere, das in den all-
ganischen Alpen einheimiseh ist, und von dem ich ein paar Stiicke am 28 Julius 1797
zu untersuchen Gelegenheit bekam, in susserordentlicher Menge an.  In den Gediirm-
en cines jiltern Murmelthiers fand ich ganze Nester von dicsen Wiirmern, so dass
ihre Zakl, im Ganzen genommen, iiber 50 Stiicke betragen baben muss. Es lagen
ibhrer manchmal 5-7 beysammen, und dehnten den Darmkanal, indem sie in Knaulen
iibereinander lagen, ungemein ans.

Teh sali Stiicke von diesen Wiirmern, deren hintere Glieder in der Mitte durch-
liichert waren ; andere Individuen hatten sich am Hintertheile durch die Schlinge
geschoben. )

Man sieht von selbst, dass die gegenwiirtige Art mit dem lanzetfirmigen DBand-
wurme! ungemein viele Aehnlichkeit habe, da auch dieser an den Riindern der Glie-
der kurze Seitenborsten zu naben pflegt; demungenchtet kann ich mich bey genaver
‘I:Turgleinhmlg nicht iiberzengen, dass beide Wiirmer einerley Art seyn. Aunch die
Tanie pectinala® ist mit dieser Art nahe verwandt,

Rudolphi?® in 1814 and 1519, Diesing* in 1850, and Baird® in 1853,
mention F'ritlich’s parasite under Twnia pectinata, aceepting Twnia mar-
mote a8 synonym. R. Blanchard® in 1801 was evidently the second
zoologist to find this species; he found 214 worms in fonr marmots at
Briangon, in September, 1887. The specimens attained 112 mm. in
length by 5 to 13 mm. in breadth. Head measured 0.55 to 0.63 mm,
long by 0.80 to 0.84 mm. broad; suckers globular, 120 4 in diameter;
neck absent; segments varied from 56 j to 0.75 mm. in length; genital
pores double and opposite, in posterior half of lateral margin. Blanch-
ard deseribed a subeuticular excretory system, with two lateral longi-
tudinal canals, connected by a transverse canal with the canals of the
opposite side. Ova measured 45 to 60 u; bulb of pyriform body, 23 .

Stiles” in 1893 found that the dorsal canal lies between the ventral
eanal and nerve, and that the genital canals run dorsally of the longi-
tudinal canals and nerves. He was unable to find Blanchard’s acces-
gory exeretory system. Later he® figured the genital organs.

Railliet® in 1803 took this species as type of his new genus Cteno-
taenia.

From writings of Frilich and Blanchard and from my own studies
I propose the following as revised specific diagnosis:

Diagnosis.—Cittofeenia marmote (Frilich, 1802), Stiles & Hassall,
1896: Strobila attains 112 mm. (perhaps more) in length by 5 to 13 mm.
in breadth. Head, 0.8 mm. broad by 0.5 to 0.6 mm. long; hooks absent;

! Goeze, Eingeweidew., p. 377, pl. xxix, fig. 3-12,

2 Ebendas, p. 363, pl. xxvir, fig. 7-12,

3 Erater Nachtrag, ete., Ges. Naturf. Freunde Berlin, ete., VI, 1814, p. 108; Ento-
Zoorum Synopsis, 1819, p. 488,

18ystema helminthum, I, p. 498,

ECat. Bpecs, Entozoa or Intestinal Worms, Coll. Brit. Maus., p. 78.

8Mém. Soc. zool. France, IV, pp. 444, 461-466, figs. 31-35.

TCent. f. Bakt. u. Paras., XIII, pp. 449450, fig. 9.

% Stiles & Hassall, 1893, Bull. 4, Bureau of Animal Industry, p. 71, pl. vii, figs. 6-7.

9Traité de Zool. méd. et agric., I, p. 278
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rostellum not visible. Neck absent, segmentation beginning immedi-
ately back of the head, the proglottids rapidly becoming distinet;
segments vary in length from 56 g to 0.75 mm., and are always much
broader than long, measuring in some cases 13 mm. broad; the poste-
rior flap projects but a short distance over the anterior border of the
next following segment. Genital pores double and oppoesite in poste-
vior half of lateral margin. Genital cloaca quite deep. Anlagen of
cenital canals and female glands visible in the first segments, testicles
appear a little later. Male organs: Testicles appear about the thir-
tieth segment, between 100 and 150 in number to a proglottid, scat-
tered through the median field between the ovaries; eirrus-pouch, 0.5
mm. long by 0.17 mm. broad, very muscular, with vesicula seminalis in
proximal portion and coiled smooth penis in distal portion. Female
organs: Female glands nearly 1 mm. from the lateral border of the
segment, some distance from the longitudinal canals; ovarian tubules
appear about the thirty-fifth segment, reach their highest development
from the forty-seventh to fifty-seventh segments and then rapidly atro-
phy, disappearing almost entirely by the sixtieth segment; vagina
ventral of the cirrus-ponch on both sides of the segment; uterus single,
transverse, proximal to festicles, and possesses proximal and distal
blind pouches, similar to those of Cittotania pectinata. Ova, 48 to 60 u;
bulb of pyriform body, 23 . Execretory system: Dorsal canal between
ventral canal and nerve., Longitudinal nerves rather close to lateral
margin, near distal end of cirrus-pouch. Genital canals ecross the
longitudinal canals and nerve dorsally.

Host.—Marmot (Aretomys marmota) by Frilich and Blanchard.

Types—Original type (7). Typical specimens with R. Blanchard
(Paris), colleetion Burean of Animal Industry (No. 1370, B,A.L), and
colleetion of Stiles (U.S.N.M.).

(teographical distribution.—(?) Frilich; France (Briancon), by Blan-
chard.

CITTOTZAZNIA DENTICULATA (Rudolphi, 1804), Stiles & Hassall, 18g6.
(Plate XII, figs. 3-8; Plate XIIT, figs. 1-3.}

1804, Tania denticulate, RUnoLPHI, Bemerkungen a. d. Gebiete d. Naturg,, ete., p. 81.

1828, Alyselminthus denticulatus (Ruvpovreni, 1502), pE BLAINVILLE, Dict. d. Sci. nat.,
LVIIL, p. 607,

1853, Twenia goezei, Bairn, Cat. Entozoa Coll. British Musenm, p. 78.

1881, Cillotanie latissima, Reilin, Eeitschr, £ 4. ges. Naturw., 3 ser., VI, p. 200,

1881, Dipylidiwm latissimum ( Rielhm, 1881 ), RiguM, Zeitschr, f, d. ges, Naturwiss., 3 ser.,
VI, pp. 583-500, pl. v, figs, 5, 15, 173 v1, fig, 2.

1887, Twnia latissima ( RIEHM, 1881), NEUMARE, Traité des maladies parasitaires non-
microbiennes, p. 426,

1891, Moniesia dentienia [ta] (RUDOLEHI, 1804), R, BLaxcHakp, Mém, Soc. zool. France,
IV, p. 187.

1801, Moniezia latissima (RIENM, 1881), Il. BLANCHARD, Mém. Soe, zool. France, IV,
pp. 187, 451.

1891, Moniezia goezei (BAIRD, 1853), R. BLANCHARD, Mém, Soc. zool, France, IV, pp.
444, 452457, figs. 21-25.
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im, Cienotenia goezei (Bairp, 1853), RAILLIET, Traité d. Zool. méd. et agric., T, p. 275,

1896, Ctenolania denticulata (RUDOLPHI, 1804), STILES & HassaLL, Vet. Mag., III, p.
6-9, and Centralbl. f. Bakt,, Parasitenk. n. Infektionskrankh., Erste Abt,,

I XIX, T0-72,

1896, Citlotenia denticulata (Rudolphi, 1804 ), Stiles & Hassall, Vet. Mag., I1T, p. 407.

This species has had a most eurious history, which should be a demon-
stration to every helminthologist not yet convineed that in determining
a cestode the microscope—not the yardstick—is his most important
instrument, and that internal topographical anatomy—not conditions
of contraction of the external form—furnishes the important characters
for classification.

At present we may be said to have two extreme parties in helmin-
thological work; one party apparently considers minute histological
details as all-important, and lovks down upon the systematic work,
especially that class of systematie work which studies into the biblio-
graphie history of the species and demands a consistent application of
the international rules of nomeneclature; a second party appears to
eonceive the highest helminthology as consisting of determining and
describing species chiefly upon external form, looking upon histological
and anatomical details as “of interest to those who are interested in
such matters,” but of no importance to science. The history of €. denti-
eulata should, however, convinee everyone that there is a middle ground
upon which we shounld all unite, namely : First, careful determination and
description of worms upon internal topographical anatomy; secondly,
a thorough study of the history (both life history and bibliographie
history) of each species; thirdly, histological details, and fourthly, a
consistent application of such rnles of nomenclature as will render all
of our work international: International Rules.

Rudolphi' in 1804 originally described Twnia denticulata as follows:
" Unter den Eingeweidewiirmer [i. ., in the Hanover collection] war ein Stiick, das
mich sehr interessirte, niimlich e¢in Bandwurm, der in Havemanns Gogenwart einem
Kalbe abgegangen war; er war aber ohne Kopf.*

*Ich habe diese Wiirmer im Museum zu Alfort wieder gefunden, und auch cinige
Exemplare geschenkt bekommen. In seinem itzt ganz vergriffenen Werke iiber die
Wiirmer hat Chabert ihn mit allen iibrigen Bandwiirmern, unter dem Namen Tenia
rubnaé [ruband] zusammengeworfen; im Musenm hingegen war der Bandwurm ans
Darm und Magen der Koh ohme Noth in zwey Arten getheilt. Es ist eine wirklich
neue, noch nirgends beschriebene Art, die ich Tenia denticulala nenne, und an einem
andern Ort ansfilhrlich beschreiben werde., Der Wurm ist 5 bis 16 Linien lang, die
vordern Glieder sind 2 bis 5 Linien, die hintern beynahe einen Xoll breit; der kleine
viereckige Kopf unbewaffnet, mit vier in Krenz stehenden Sangmiindungen; kein
Halg, alle Glieder kurz, mit Oeffnnngen an bevden Seiten, aus denen mehrentheils

ein kleiner spitzer Kirper hervorsteht, wodurch der Wurm wie gezahnt erscheint.
Ich selbat habe ihn nie beym Rindvieh gefunden.

Later,” in 1805, he adds:

14, Tania denticulaie mihi. T.rubandés et lancéolés dans les intesting d"ane vache.

IBemerkungen ans dem Gebiete der Naturgeschichte, Medizin und Thierarzney-
kunde anf einer Reise durch cinen Theil von Deutschland, Holland und Frankreich,
I, Berlin, p. 81.

‘2 Bemerkungen, etc.. 11, p. 39.



176 TAPEWORMS OF HARES AND RABEITS—STILES. VOL. XIX,

Im Katalog steht: Denx espicces de Ténias vendues par la vache. Auf einem andern
Gilase stelit: Ténins rubanés dans Ia caillette d'une vache, Telh muss aber alles fiie
einerley halten, und habe schon von dem Wurm eine korze Beschreibung wexelben
wie ich von dem Kabinet der Thierarzneyschule in Hannover sprach,

Still later Rudolphi® in 1510 eontinues the parasite under the same
name and discusses it more in detail. His entire remarks are quoted
here, as they are important, being based upon the orviginal material.?

[P, 78] TaENiA »ENTICULATA, R, Taenia: capite tetragono, eollo nullo, articulis bre-
rissimiz foraminilbus marginalibus oppositiz, lenoviscis dentiformilus,
[P &0.] Camper 1o Beschiift, Berl, N, Fr., 4, p. 135,

Gmelin, Byst. Nat., p. 3074, n. 55, Taenia ovina 3. bovis,

Carlisle Transact. See. Linn, 11, tab. 25, fig. 15, 16. Taenia ovina, bovis.

Rudolphi hedoepor, Vol 1, p. 813 Vol I1, p. 389, Taenia denticnlata.

Hal. in fiace. Camperns a hn-\.':'_; Havemannus, Scholae Vet Hannov, Director
weritissimus. a vitulo (solitariam, eapite destitutam); Chabertus a vacea copiose,
dejeetam observaverunt, hie etiam in vaceae ventrieulo quarto reperit. Speciming
men ex Maseo Bceholae Veterinarine Altorfensis ditissima.

Dieser.  Vermes quindecim ad sedecim pollices longi, antico duas ad quingue lineas,
postice feve pollicem lati; coloris albidi, vel grisei,

Capnt axigunm, tetragonmn, Iatinsenlnm, esculis quatuor, anticis, snbcontignis,
subglobesis, hornm apertura exigna, orbieulari. Collwm nullum. Articuli aliguot
capiti proximi angusti, mox vero latiores, tandem latissimi et subaequales fiunt, ita
tamen, vt in uno alterove specimine media vermis pars panlle angnstiores et simnl
]migiul'l.':-'. objiciat: omnes coterogquin brevissimi, nf longitndo latissimoraom vix
lineam, vlurimornum ne dimidiam quidem excedat. Margines articnlornm postiei
erenati sive undualadi superficiem insequentinm gua partem tegnnt; laterales (ante-
rioribns nonnullis, rarins mediis quibnsdam articulis exceptis) obtusinscuh [p. #1],
foramine ntringue medio, opposito, insignes, e quo denticulus acutus, leviter reflexos
et durinzenlns (lemniscus) exseritnr. Substantia moellis, plus minus crassinsenla, nt
crassities interdom lineam adaequet. Ore in substantia media cumulata, ovariis
rerulariluns milii non visis.

bz, 1. Carlizle in figuris citatis canales articnlornm laterales longitudinem versus
decurrentes ¢b ovaria in racemum brevissimum et latissimuom digesta, habet; hace
omuin ne in tennioribus quidem speciminibus vidi, vel sectione detegere potui.
Denticnli validi hornmagune foramina ab codem minus bene sistuntur,

Obs. 2. Chabertus in opers Bill n. 1999 indicato Tacniam hanece cum religuornm
mammalinm Taeniis, sulk nomine Ténia rabané, perperam conjunxit, in Musei Alfor.
tensis antem eatalogoe duas in species (Teénia rubané of Ténia lancéolé ) practer ullam
necessitatem divisit, nam speciming minors guam reliqus ad formam lanceolatam
magzis aceedere nil refert.

Obs, 3. A spocie praecedente notis in obs, 2, ad eandem indicatis abunde dilfert
quibus autem Taeniz eaprac n. Bl dicta distingnends sit, hujus capite non vise
determinare non angim; pars antica tamen quam in denticulata tenuior, licet qnam
in praecedents latior, videtur,

That the citations from Camper, Carlisle, and Gmelin must be
rejected from the bibliography of this species follows from the data
given an page 177,

I Entozoorum sive verminm intestinalinm. Historia naturalis, 1T, pt. 2, ‘[;. .

The originul deseription of 1204 is evidently based upon the Alfort material and
not upon the specimen seen at Hanover. Chabert’s specimens must therefore be
taken as types.

3Traité des maladies verminenses dans les animanx, Paris, 1782; second edition,
1757; German translation, Gittingen, 1789,
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'} Gurlt!' in 1831 obtained Rudolphi’s specimens and gave two figures
of the worm. Creplin® in 1842 also studied the originals and gave
‘quite a fair description of them (for details see Stiles?).

Sinee Creplin’s time numeronus aathors have mentioned 7. denticulata
‘as a parasite of cattle and sheep, and quite a number of specimens
‘have been determined as belomging to this species (for details sce
_gBtilea*}. In 18391 Blanchard?® placed this species in his genus Woniezia,
‘Later,® in 1803, I studied several end segments of Rudolphi’s originals,
‘compared them with several specimens determined as T, denticulata
‘by various helminthologists, and called attention to the disagreement
fﬁn the statements of diflferent anthors as well as 1o the fact that none
of their specimens agreed with | ndolphi’s orviginal type. The few
‘statements I made upon the nriginulg were extremely meagre and

rded, showing that “we Lkuow practically nothing of the miero-
igeopic anatomy of M. denticulata.”
. Upon examining originals of Baird’s Twnia goezei and Riehm’s
(WDipylidivm latissimum, Hassall and Stiles were surprised to find the
‘great resemblance the cirrus bore to the eirrus in the few segments of
@uﬂnlphi’s material deposited in the United States National Musemm.
-';?I'hmugh the kindness of Geheimrath Mobius and Dr. A, Collin we
lobtained further material of Rudolphi’s originals and were able to
prove’ that Tenia denticulata contained two distinet species of cestode,
d.e., one agreeing with Riehm’s D, lalissimum and 7. goezei, the other
with Clenotaenia pectinata (Goeze, 1782 partim, Riehm, 18581), Railliet,
1803. We then expressed the opinion that an error had ocenrred in
the original label of Rudolphi’s specimens, and that they were in real-
ity leporine rather than bovine cestodes.

Baird’s deseription® of T goezei, in 1853, reads as follows:

19. Twnia Goezii, Baird. Head wanting. Articulations of body very short, numer-
ons. The inferior margin straight. Genital orifices opposite, situated on or near
the lower edge of each joint, the lemniscus being projected ont in form of an cle-
vated papilla, which curves downward, Greatest breadth of body 6 lines, length
of articulations about  a line.

This species differs from erpansa and denticalata in having the posterior horder or
edge of each joint smooth and rounded, instead of beinz crennlate or nndulated,
and having the genital orifices situated on the lower edge of the joint instead of in
‘the middle.

Hab. (1)

From old collection.

I Lehrbuch der pathologischen Anatomie der Hanssiingethiere, p. 381, pl. X, figs.
3-4.
2 Endozoologische Beitriige, Weigmann's Arch, Natarg., I, pp. 315-327.

* Revision of adult Cestodes of cattle, sheep, and allied animals, Bull. 4, Bur. An,
Ind., U7. 8. Dept. Agrie., 1893, p. 44.

* Loe, eit., 1893, pp. 44-46.

[ 8MéEm. Soe, zool. France, IV, 1891, p. 187.

& Loe. cif., 1803, pp. 42-47.

- 7 Vet. Mag., IT1, 1896, p. 6-9.

B (at, ﬂpucs. Eut. or Intestinal Worms, Coll. Brit. Mus., Loml., p. 75,
Proe. N. M, vol. xix 12

P
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Riehm' in 13581 studied the tapeworms of rabbits and hares, and in
a preliminary account of his work deseribed this same form as Citto-

tawenia Tatissima, new genus, new species,  Later® he placed this species
in the genus Dipylidium with the following specific diagnosis:

Kopf hakenlos iiber § mm. breit, mit stark vorspringenden Sangniipfen und
dadureh reren die lanzettifirmige sich verbreiternde Gliederkette dentlich nhgesetzt,
Geschlechtsiffoungen beiderseits, in den zitzenartig vorspringenden Hinterceken
der Glieder, welche den Riindern, besonders der contrahierten Thiere ein gefranztes
Anschen verleiben, Gheder stets viel kiivzer als breic und namentlich nach den
Boiten hin nngemein dick. Linge im gestreckien Zustande bis 80 em., Breite der
reifsten Glieder 15 mm. nnd dariiber Wohnthier: Lepus cuniculus,

Of anatomiecal details he gives the following, whieh appear to me to
be of importance:

Segments may attain 3 to 3.5 mm. in thickness; the strobila is generally found in
the lower portion of the small intestines and 18 of a grayish to » reddish gray
in l:{pl_qp]_" something like Lothrivcephalis Tatns, Black pizment on the snekers and
genital pores.  Buekers prominent; neck short.  Genital anlagen appear very early.
Male organs: Testicles very numerous, (0,115 mm. in diameter, scattered thronghont
dorsal p:}rt.irm of median field; cirrus poneh lnr;:r_ ]111|‘~'itiml with three ]a,;\'em af
mueles, two cirenlar and one longitudinal layer, ciirus is generally protraded.
Female organs: Vagina opens close to cirros, and isguite thing median to the lengzi-
tudinal eanals it swells into a receptaculom seminis; female glands essentially the
game as in Dipglidivm pectinatom, ot situated very elose to the longitudinal eanals,
The nterns is deseribed ““not as a simple tube, widened here and there, and rnning
transversely throush the semen b, but it s broken up inte two or thres such tuhes,
which unite hers and there, and thas eot the parenchyma up into islands.  This
stricture is seen, however, only in segments without eggs.  Throngh the pressure of
tlii qip-.'q-lulplu;_-;n'.':l these tubes widen so that the islands of parenchyma are Bup-
pressed and the nterns then appears as a single tube.”  In some serments an exira
{(third) set of female glands was observed right or left of the median line. Exere-
tory system very highly developed: in the younger segments it is composed of a net-
work of eanals, with one lateral eanal which is especially large; transverse eanal
with nnmerous anastomoses present; a2 the genital organs develop, the canals of the
medinn field become more or less suppressed, bot three or four Iateral canals persist
each side and the transverse canals at the posterior margin become larger, so that
the excretory system now Lears more of o resemblance to that of Dipylidinm peclinag-
fun : the second canal system (dorsal canal) rescmbles that of fipylidivm levekarti.
{Abstract. )

Nenmann® in 1838, places this worm in the genns Tenia.

Blanchard * in 1891 examined Baird’s specimens and recognized them
as identical with I, letissimum, Riehm. He also examined fresh speci-
mens, which he deseribes in some detail.

Etrobila measures 40 to 50 cm. longe and contains abont 210 seaments ; head, 0.8 mm.
broad by 0.63 long. Neck absent, sepments may attain 4 mm. in length by 15 in
breadth. Genital Pore appears abont the H1-1'el11}'-eig’}llh sorment ; in the aolider B~
mnets it is more distal than in the yonnger segments; egg is spherieal 52 to 60 g
bulb of pyriform body 16 to 2& x, horns long and enrved.  (Abstract.)

[ Untersnchungen an den Bandwiirmern der Hasen nnd Kaninchen, Zeitachr. ges.
Naturw, 3 ser., VI, 1881, p. 200.

: Btndien an Cestoden, Zeitsehr, gos. Natnrw,, 3 ser., VI, 1881, pp. 583-500,

1 Traité des maladies paragitaives, p, 426, Paris, 1888,

4 Mém. Soc. zool. France, IV, 1891, pp. 444, 151, 452-457, figs. 21-25.

PEISY =
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Railliet! in 1303 places Riehm's species in his genns Clenotwenia,
From the work of former anthors and from my own observations upon
original material of T. denticulata, T. goezei, and Cittotwnia latis-
, 1 propose the following as a revised specific diagnosis:
Dmmwsw.—ﬂtttotmim denticulata (Rudolphi, lt:lHJ Stiles and Has-
11, 15896 : Strobila attains 40 to 50 em., even 80 cm.in length by 15 mm.
n breadth by 3.5 mm. in thickness, is grayish to grayish red in color,
d is made up of 200 or more segments. Head nnarmed, 0.8 mm.
_ 1 by 0.63 mm. long, suckers large and prominent; rostellum not
bserved. Neck ab-ent. Genital pores double, prominent, opposite in
terior half of margin, near corner of the segment. Male organs:
Pesticles 0.115 mim. in diameter, very numerous, scattered through the
dorsal portion of the median field; cirrus-pouch large and prominent,
A2 mm. long by 0.32 mm. broad. Female organs: Vagina runs ven-
lly and distally of eirros-pouch on both sides of segment; female
ands very similar to those of Citlotwnia peetinata, sitnated close to
ougitudinal canals; uterus very complex. Eges a2 to 67 in diameter;
bulb of pyriform body 16 to 24 ;. Exeretory system: Very complex,
;g:lmemus, thin-walled longitudinal eanals (probably all belonging to
the ventral system); dorsal canals with thick wall. Genital eanals
pmsa the longitudinal canals and nerves dorsally,
{ Host.—Common European wild rabbit ( Lepus cuniculus).
' Typgs.—!mdﬂlplu 3 t_ﬂm- in Berlin Museum; fragments in the collec-
tion of Stiles, Nos. 17, 1492, U.S.N.M. Baird’s type in South Kensing-
ton Museum (London); frufrments in colleetion of Blanchard.  Riehn’s
eotypes in collection of Leuckart; Vienna Musenm ; No, 1328, US.N.M.
Several typical specimens in collection of Moniez.
freographical distribution.—Europe: rance (Chabert, It. Blanchard,
Moniez); Saxony (Riehm).

CITTOTZNIA CTENOIDES (Railliet, 18go), Stiles, 18g6.
(Plate XIV, figs. 1-8,)

1881, Dipylidium lenckarti, Rizay, Zeitschr. £, d. ges. Xaturw,, 3 ser,, VI, p. 200 pp.
BE-5TT, pla. v, figs. 8, 11-13, 167 v1, figs. 5-6.

1888, Tamia Tewckarti (Rieny, 1881), Nevmaxx, Traité des maladies parasitaires,
ete., p. 426 [nee Tenia lenckarti, Kranee, 1869, Bidrag, p. 335].

1890, T. elenoides, Rartnrier, Rev. d. E-Ll nat. appliq. Bull. Soee, ullt d’Acclimat, de
France, p. 346.

1801, Moniezia lewckarti (Rignm, 1881), R. BLaxcHarp, Mém, Soe. zool., Frauce,
IV, p. 187 ; pp. 444, 450-451.

1803, Ctenotwenia lencharti (Rieny, 1881), RA1LiigT, Traité de Zool, méd, et agric.,
I p. 278,

1896, Cittotenia lewchkarti (Riean, 18381), STiLEs & HassaLi, Veterinary Magazine,
III, p. 407,

- For the history of this species prior to Riehm, 1881, see the historical
freview of O, pectinata, p. 184,

P Traitd Zool. mN'L et agric., I, p. 278,

e e #[u
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Iichm!' in 1331 was the first to clearly define thiz form, which he
mamed Dipylidinm lenelarti, with the following specific diagnosis:

Kopl hakenlos, sehr klein, etwa 0.5 mm. breit, mit 4 flachanflicgenden Sang-
nipfen, niclit abgesetzt weren den Hals, weleher mit lanzettfiirmizer Verbreiternng
in die Gliederkette iibergeht. Geschlechtstfimoneen beiderseits im hinteren Vier-
theil des Proglottisrandes. Glieder trapezf@ivmis, anch im gestrecktesten Zostande
noch breit, fiir gewiihnlich aber etwa 3-6 mal breiter als 1""4'-';- LEing;; Iim_ Lo
trechten Austande bis #20em,, Breite der reifsten Glieder bis 1 em.  Die Strobila
Lhijufig durch Lingsialten der Hant wie pestreift. Wolhnthier: Lepus coniculus.

[n the anatomieal diseusszion, and in his figures, Riehm brings out
the following points:

The head measures (L5 mm. broad by about 0,166 nun. thick ; neck moderately long,
its distal end nearly twiee as broa:l as its proximal end ; 500 to 750 proglottids present
in the strobila; posterior edge of segments extends prominently over the next follow-
ing germent, so that the side of strobila appears serrate.  Male organs: Testicles 50
to G0 g in dinmeter, nreanged in two gronps in each segment, one on each side of the
median feld near the ovary; cirrns ponch small, sacalar, contains a small vesicnla
seminalis and the retracted and coiled penis.  Female organs: The female anlagen
appesr as early as the twenty-lfth segment; female glands quite close to ventral
canal; uterns same ag in O, peelingta.  Exeretory system: Cireular canal said to he
abzent from the head ; o median eanal forms a dorsal and o ventral loop between the
siekers: each loop branches, one forming the two ventral eanals, the other the two
doranl canals; the venteal eanals are connected by the transverse ennals in each
geoment, but in the posterior sexments o network of canals supplants the ordinary
transverse canals: o second cansl F-_".'Hf'l'lill—ﬂ"-'i'lll‘-lll|_"|.' the dorsal canals—is deseribed
as possessing a thick muscular layer, Tt is figured as lying between the ventral
canal and nerve,  Owvia, 67 to 70 ¢ in diameter.  Of more than 150 wild rabbits, only
10 to 12 wera not infested with this parasite. (Abstract. )

Newmann® in 1838 placed the worm in the genns Twenia ; later® he
reverted to Dhipylidinm and reeorded a worm from the domesticated rab
bit which he considered identical with this form. Railliet in 1800
found this worm in France and proposed the name Twenia ctenoides in
place of T lewekarti (Rielin, 1581), Nenmann, 1558 [nee Krabbe, 1569].

1. Blanchard! in 1891 placed this speecies in the genus MWoniezia,
translating Riehm’s diagnosis,

Railliet in 1303 transferred the species to his genus (Ctenotenia.

s iomicis 4

i oo, bttt e, silbiicillon. i s

e ke i s il ol 8 e i, s i i ] e

I have examined one of Riehm's originals, and, throngh the Kindness
of . Blanchard, T have received several tapeworms under the label |
“ Tania pectinata, Lapin domestique, 10, 8, 8. . Marchal. Hueque-

liers pres Montrei—[ ?] sur mer.” These worms agree with Richm's
specimens of Dipylidivm lewckarti.  One of Moniex's specimens labeled
“Acores” is also a D, lewekarti, Upon the material at iy disposal and
Riehm's anatomical diseussion [ base the following revised specifie
diagnosis:

tStnd, an Cestoden,  Hoitsehr, ges, Natorw., 5 ser., VI, po 2007 pp. 566-575.

S Traité des maladies parasitaives, Paris, 1888, p, 426,

F'raitd des maladies parasitaires, Paris, 2d ed., IR02, po A6l Parssites and Parasitie
Diseases of Domesticated Animals, London, 1802, p. 473,

+ Mém, SBoc, zool, Fra e, I P 18T pp. 450451,



1105. PROCEEDINGS OF THE NATIONAL MUSEUM,. 181
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i Dmynoam.—l"mmﬂ,um ctenoides (Railliet, 1590}, ﬂtl]ﬁ*—, ]ﬁ‘]ﬁ. Stro-
‘bila serrate may attain 80 em. in length by 10 mm. in breadth ; composed
‘of 500 to 750 segments, which are always at least 3 to 5 times broader
‘than long. Head unarmed, about 0.44 to 0.5 mm. broad by 0.16 mm.
ithick; no rostellum visible. BSuckers 0.176 mm. in diameter. Neck
‘short and broad, or absent, segmentation beginning immediately back
of the head. Genital pores donble, situated in posterior half of margin.
‘Male organs: Testicles arranged in two groups in lateral portion of
median field; abont 60 to S0 testicles to each group, 50 to 60 ;¢ in
diameter. Cirrns pouch small, 0.16 mm. Iong by 0.128 min. broad; it
does not reach the longitudinal nerve; contains the coiled and inverted
cirrus and a small vesieula seminalis. Female organs: Ovary, vitello.
gene, and shell glands agree in general with the same organs in (),
fpmtinumj but are sitnated much closer to the longitndinal eanals; uterns
‘agrees with that of €. peetinata, but appears to be rather more simple.
Dorsal eanal lies between ventral eanal and nerve or dorsal of ventral
eanal. Vas deferens, vagina, and uterus extend from median field into
iila-teral field dorsally of the longitudinal canals and nerves. Ova, 64 u
in diameter; bulb of pyriform body, 20 .
~ Hosts,.—European wild rabbit (Lepus cuniculus), by Riehm: tame
rabbit (L. cuniculus domesticus), by Nenmann, Railliet, and Marchal.
Types.—Cotype, No. 1327, U.S.N.M. (from eollection of Rielm).
?Ifj'pii:al specimens: No. 114, U.S.N.M. (from collection of Blanchard);
Nos., 14494 and 1457, U.S.N. M. (from collection of Moniez); collection
of Blanchard ; collection of Moniez,
 Geographical distribution.—Burope: Saxony, by Riehm; France, by
Neumann, Railliet, Marchal, Moniez. The Azores (collection of Moniez).

CITTOTENIA PRACOQUIS (Stiles, 18g5), Stiles & Hassall, 18g6.
(Plate XV, figs. 1-6.)
1895, Clenolaenia precoguus [typographical error for pracoguis], STiLES, Veterinary
Magazine, I, June, p. 345.  Ang. 28, 1895,
1896, Citlolenie pracoquiz (STILES, 1805), STiLE: & Hassarrn, Veterinary Magazine,
111, p. 407.

Prof. Herbert Osborne, of Ames, lowa, collected two specimens of
tapeworms from the Pocket-Gopher (feomys bursarius), which he pre-
gsented to the Burean of Animal Indastry. The species is rather a
difficnlt one to interpret, espeecially upon press preparations, and the
limited amount of material does not allow o minnte anatomical analysis
by means of sections, but saflicient characters can be given to enable
one to easily recognize the form.

The specimens measure about 40 mm. long and contain about 150 seg-
ments; the greatest breadth, about 5.5 mm., is reached about 10 mm. trom
e distal extremity ; the distal 10 mm. becomes narrower. Head not very
distinet from the strobila. 0.43 mm. broad by 0.32 mm. long. No rostel-
Im‘u visible; no hooks present : sncker 0,16 mm. Jong by 0.128 mm. broad.
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Neck very short and broad. Segmentation visible 0.56 mm. from ante-
rior extremity of the head. The proglottids rapidly become distinet, and
in the specimens at hand the posterior border of each segment overlaps
the anterior border of the next following segment for about one-thire
of its length in the anterior segments to one-sixth of its length in the
posterior segments.  The genital anlagen become visible almoss imme
diately after the segmentation., The genital pores are double and
opposite in about the middie of the lateral margin,  Male organs: The
testicles are numerons and are seattered over the entire dorsal portion
of the median field, but do not guite reach the lateral canals; in the
middle portion of the median field they extend farther ventral than in
the lateral portion. The eirrus pouch lies dorsal and slightly posterior
to the vagina on both sides of the segment; it is 0.24 mm., long by 96,
broad (proximal end); it is relatively muoscular; the lateral portion is
narrow, but the proximal portion is swollen to contain a glnhula
vesicenla seminalis: the vas deferens coils and curves from here median
aud cephalad, the convexity of the enrve being distal. Female organs:
The female glands lie in the median field, about halfway between the
median line and Iateral canals; they were not analyzed in detail ; details
of the development of the nterns must also be left to some one who can
obtain further material; the vagina lies ventral and slightly proximal
to the cirrns-pouch on both sides of the segment; it is narrow, 19 mm,
long, and extends to a point slightly dorso-median of the ventral canal,
where it swells into an enormons receptaculum seminis which ocenpies
the ventro-lateral portion of the median field. and in some sections
measures 0.72 mm. long by .19 mm. broad: median of this organ and
ventral of the testicles are sitnated the female glands; there is appar-
ently a common uterns to both ovaries; it is sitnated ventrally of the
testicles at the height of the genital pores, but proximally and distally
of this plane it extends farther dorsad;: sections on other planes than
that of the pore show that dorse-ventral trabecule of the body stroma:
divide the uterns into numerons pouches, although sections at the’
pores generally show a more or less continuons transverse stem; the
ova are wnusnally small, measaring 32 to 36 g in diameter; the balb
of the pyriform body varies between 8 g and 12 y; the horns are
relatively long and crossed.  Exerctory and nervous systems: At the
height of the genital pores the dorsal eanal lies between the ventral
canal and nerve; in other planes it may lie dorsal of the ventral eanal.
The genital canals pass dorsally while the uterus passes ventrally of
the longitudinal eanals and nerves.

As specific name, 1 proposed preccoguiz (misprinted as procoguas i
the original description), referring to the nnnsnally early development
of the genital organs. The following is proposed as a specific diagnosis:

Dingnosis,—Citfotienia pracoguis (Stiles, 1503), Stiles & Hassall
15806, Strobila attains about 40 mm. in length by 5.5 mm, in breadth
by 0.72 mm, in thickness; the posterior 10 mm. is slightly narrowec



1105, PROCEEDINGS OF THE NATIONAL MUSEUM. 183

ead unarmed, not very distinet from strobila, 0.43 mm. broad by
0.32 mm. long; rostellum not observed ; suckers (.16 mm. long by
128 mm, broad. Neck short and broad. Segmentation begins about
0.56 mm. from the anterior extremity of head. Abont 150 proglottids
present, very distinet; the posterior flap overlaps the anterior one-third
one-sixth of the next following segment. Genital pores double and
opposite, not prominent, in about the middle of the lateral margin.
ale organs: Testicles numerous, confined to dorsal portion of median
ﬂeld, cirrus pouch dorsal of vagina on both sides of segment, 0.24 mm.
ng, museular, containing globular receptaculum seminis (about 90 4
diameter) in its proximal portion; it extends to or slightly beyond the
ventral eanal. Female organs: Female glands about halfway between
median line and ventral canal; vagina narrow, extends across ventral
canal, then dilates into a large receptaculum seminis; uterus probably
gingle, possessing blind proximal and distal pouches.  Ova, 32 to 36 u
in diameter: bulb of pyriform body, 8 to 12 u; horns long and erossed,
Excretory system: Dorsal canal between ventral canal and nerve af
eight of the genital canals; genital canals cross dorsally, but nterus
grosses ventrally, of the longitndinal canals and nerves,
Hosts.—Pocket Gopher (' Geomys bursarius (Shaw, 1800) ), collected
by Herbert Osborne at Ames, Towa.

Types.—Bureau of Animal Indnstry cestode series No. 1079 desig-
nated as type and deposited in the United States National Museun;
paratype (1372, part in sections) deposited with type. Technique of
types: Corrosive sublimate, aleohol, acid carmine.

PECTINATA GROLUF.

The European form Cittotania pectinata fornfs, with certain American
parasites, a very compact gronp, but it is difiicult to know what rank
[should be given to this division. Generic rank would be too high,
gpecific rank too low. I propose to include these cestodes in the Pee-
tinata group, which I base upon the peculiar cirrus pouch.

Three species come within this group at present:

1. Type species C. pectinata, as defined below, p. 183, its ehief char-
acters being the length of the cirrns poueh, the quadrangular arrange-
ment of the testicles, and their extension beyond the ovaries to the
lateral canals.

1Bynonymy after Merriam: 1800, Was bursarius, Shaw; 1815,2 M. ludoricianwa,
Ordway : 1817, Diplostoma fusca, Rafinesque; 1817, Geomys cinerea, Rafinesque ( Wos
bursarins renamed) ; 1820, Saocophorus bursarvins, Knhl; 1<21, Mus saceafnsz, Mitehill;
1823, Psewdostoma bursarins, Say; (1822) 1825, Ascomys canadensiz, Lichten fsl 1: 1555
Geomys? bursarins, Richardson; 1852, Geomys canadensis, LeConte; 1852, (. oregonen-
#is, LeConte. '

€. Hart Merriam, 1895. Monozraphic Revision of the Pocket Gophers, Family
\Geomyid® {exelnsive of the species of Thomomys), p. 120, North American Fauna,
No. &, Division of Ornithology and Mammalogy, United States Department of Agri-
culture,
!
i
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2. The second species, C. perplera, is diveetly intermediate between
the first and third, at 1 am unable to find connecting links between it
anid the other forms.  The eivrus pouch is about two thirds as large as
that of €. pectinada and somewhat more di=tinet than that of €. vari-
abilis; the testicles are arranged in two triangles and extend laterally
beyoud the ovaries to the lateral canals.  In general eonfiguration of
the body it resembles . pectinata very closely, but is much shorier.

. O variabilis represents the last form of the series, presenting a
cirrus pouch slightly smaller than that of C. perplera and testicles in
gquadrangle which i1s confined entively to the space between the ovaries.
It oceurs in three different forms as follows:

(a) C. variabilis found 1 Lepus sylvatieus with charaeters described
below, p. 192, measaring up to 10 mm. broad, the segments always much
broader than long,

() . variabilis angusta differs from C. variabilis only in point ot t:tizg;-
it measures only 2 mm. broad and the segments are about three times
as broad as long. This form | have never found with ova, and it may
be a case of arrvested development. Those authors who take external
form as a specific character would be obliged to give this parasite spe-
cific rank, but I am unable to admit this view. This variety is found
i Lepus sylvaticus.

(¢} O, variabilis imbricata is the third variety, and is one due proba-
bly entirely to host intluence, It is found in Lepus palustris in Flovida,
The differences between this form and the type are but very slight; the
posterior margins are more scalloped, the segments more imbricate, and
the cirrns pouch slightly more distinet.,

!
CITTOTANIA PECTINATA (Goeze, 1782 partim, Riechm, 1881), Stiles & Has-

sall, 18g0,

(Plate XVI, figs. 1-2; Plate XVII, figs. 1-2.) 1
?17R1, Tenia aculissima, PaLLas, Neue nord, Beytrige, I, pp. 75-81, pl. 111, fig. 35.
1.#z, 0 pectinata, Gorze, Versuch einer Naturgeschichte d. }m"rweldcw DIt Elﬁﬂu
368, pl. xxvii, figs. T-13.
21800, dlyselminthus peciinates (Gorze, 1782), Zeper, Erster Nachtrag zur Natnrg.
i, Eingeweidewiirmer, pp. 246-249, 3
#1803, Halysis pectinate (GorEZze, 1782), ZEDER, Aaleitung zur Naturg. d. Einge
weidewiirmer, p. 332, {
1810, Twnia leporinae! RUpoLrnl {(in synonymy ), Ent. Hist. Nat., 1L, Pt 2, p. 82,
1581, Dipylidiem pectinatum (Gogze, 1752 partim), Ii'll‘.il.‘ul, Zeitschr, F d. ges.
Naturwiss., 3 ger., VI, p. 200; pp. 575-583, pl. v, fize. 4, 14; vi, fige 4, 7.
1891, Moniczia pectinala (GORzZE, 1782 partim, Richm, 'l:-'iEiI]j R. BraNcHakD, Mém, |
Boc, zoel. France, IV, pp. 187, 445, 450152, 457-460, figs. 2610,
1893, Clenotonia pectinata (GOEZE, 1782 partim, Riehm, 1881), RaiLuier, Traité de
Zool, méd. et agrie., I, pp. 275-270,
1896, Citteteewia peclivate (Gorze, 1782 partim, Rienu, 1881), STiLES & HassaLL, Vet-
erinary Magazine, 171, p. 407.

1 Blanchard (18914, p. 457) has already HIumn that Limbourg (1766) did not nse
“ Poemia leporing” as a specitic name ; the name therefore dates from Rodolphi, 1810,

—
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Marigues' in 1778 mentions and figures tapeworms found in the
body cavity of rabbits; but it is impossible to determine what species
‘he had before him.

- Pallas in 1751 found no tapeworms in the many hares he examined.
He received some worms taken by Graf von Dork from hares and
3 deseribed them as Twnia acutissima. The worm is evidently a dounble-
pored leporine form, and on that account probably a Citfetenia; but
frown the deseription given by allas it is linpossible to definitely decide
‘whieh of the three leporine double-pored forms he had before him.
On this account I do 1ot consider mysell justified in reinstating the
‘specific name acutissima,

 Pallas evidently thought that Drepanidoteenia lanceolata of geese
was identical with the leporine form, and he also placed Sehistocephalus

‘gation might resnlt in separating Sehistocephalus as a distinet species.
~ Goeze in 1782 states that Twnia pectinata is found in hares and wild
‘rabbits, but he never found it in tame rabbits; he mentions its simi-
Jarity to a parasite (Drepanidotania laneeolata) of geese, to one (Sehis-
tocephalus solidus) of the Stickle-back (Gasterosteus) and to the broad
tapeworm (Moniezia expansa) of sheep, but does not consider it specifie-
%&il}r identieal with any of these forms. Goeze found the species nearly
‘always present in 1-year-old hares and in wild rabbits, often 20 to 30
‘in an individual host. “The margins of each segment were rather
;':hhmt]y rounded, and on this rounding, by means of the hand lens a
‘very small opening was visible, out of which eggs could be pressed,
‘and out of which, when the live worms were placed in hot water,
‘through the sudden contraction of the ecanals, they were pressed in
small threads.” The first part of this quotation, *the margins, ete.”
(% Die Seitenriinde jedes Gliedes kulpichtrund, und auf dieser Enen-
dung”) is the only portion of Goeze's article which can be interpreted
as referring to double pores. His figures do not show pores, but Figure
7 makes the impression wupon a worker of being a double- pored cestode.
The head is described as very small; segmentation begins almost
immediately back of the hiead; the segments increase in size very rap-
idly; four suckers on head, but no hooks; of thirteen specimens the
longest measured about 6 inches; it possessed 204 segments.

Zeder in 1800 placed Goeze's specilic name in the genus Alyselmin.
thus, and gave a discussion of the parasite which he supposed was
identical with Goeze's form. He states, however, that he found only a
single pore to each segment. While it seems possible that Zeder's
form is identical with Andrya rhopalocephala, as assumed by several

' authors, the point can not be definitely settled, as Zeder’s deser |pnun

|
|

|

1Dhaar-.ra.t.mnu sur des vers Tiénia tronvés dans le ventre de 1||1|*~'I-r|m=s lapina san-
vages; Observations surla physiqne, ete. (Rozier), XII, Paris, pp. 228-231, pl. 11, fig. 3.
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is too indefinite to allow a specific or even generic determination. In
1803 he transferred the species to Halysis.

Rudolphi ' in 1810, as Riehm remarks, certainly had more than Goeze's
species in mind when he wrote his diagnosis; a portion of his deserip-
tion applies very well to €. dentienlata, and a portion to €. ctenoides,
He includes Zeder's single-pored form in 1. pectinata, The fragment of
Rudolpht’s (I510) specimen of 1. pectinate which 1 examined is so
poorly preserved that no statements can be made on it, but, as Stiles
and Hasszall in 1396 have shown, part of Rudelphi’s original material
of T, denticnlata belongs to this species, B

Bremser® in 15324 gives two ligures of T. peetinata, in regard to which
Rielim remarks that Figure 5 is an unguestionable D lenckarti, while
Figure G (head) is similar to I latissimum (—C. denticulata).

Diesing’s* deseription of 1350 ean be made to apply to several dif-
ferent forms; he includes all the literature given for 7. pectinata.

Our chief knowledge of (. pectinaia we owe to Riehm in 1881, who
studied its anatomy in detail.  Riehm divided the heterogeneons mass
of tapeworms, which earlier anthors had included under the term
T. pectinata, into five species, which he named 7. vhopalocephala and
T. rhopaliocephala (single-pored forms), and Dipylidinm pectinatum, D,
fevwckariti, and D, latissimuwm (donble-pored forms). This is the first
time, therefore, that 7. peefinata was described in detail, so that this
species stands to-day upon Riehm's division, he having designated the
particular parasite which shonld bear Goeze's specific name.

viehm * diagnoses his form as follows:

Kopf hakenlos, ansserordentlich Klein, kanum } mm. breit, pegen die lanzettiie-
mig sich verbreiternde Strobila nicht abgesetzt. Geschlechtsiffnungen beiderseits,
fast in der Mitte des Proglottidenrandes. Glieder karz, trapezfirmigz, anch im
gestrecktesten Zoustande mindestens 4 mal breiter als lang.  Liinge des ausgesireck-
ten Wormes nicht iiber 40 cm. meist gerineer,  Dreite der reifsten Proslottiden his
Bmm. e Strobila ist oft durch Liingsfalten gestreift. Wohmnthier: Lepus fimidus.

This diagnosis iz hardly detailed enough to meet the requirements of
the present day, but in the anatomical description Rielun gives data
which supply what is lacking in the passage just quoted. Many of the
points he mentions can hardly be looked upon as specific characters,
but should. I believe, be attributed to influences of technigue, individ-
ual variation, amnd possibly the specific inflnences of environment,
namely, the host—a subject to which the helminthology of the future
must certainly give its most serions and careful consideration. The
characters which appeal to me most in Rieln's deseription may be
briefly summarized as follows:

Male organs: The testicles form a continnons band across the median field in the
dizstal portion of the segment, and in Plate VI, fig. 4, they extend laterally close to the

- S R -

IEntozoormm sive Verminm intestinalinm Historia naturalis, IT, 't 2, Amstelp=
dami, pp. 82-81.

2 Teones Helminthom, pl. xiv, figs, 5-6.

Feyatema Helminthuam, T, 1850, p. 45948,

1Loe. cit., p. 575.
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longitndinal canals; the eirrus pouch is deserving of special notice, In the majority
‘of the known Tweniida the eivrns poneh is pyriform and rvarely extemds median of
{the ventral canal, but in C. pectinata it is a long narrow structure reminding one
of the nozzle of a hose; Richm gives its average length a5 more than L mm., and on
Flate VI, fig. 4, shows that it is more than twice as long as the distance between the
genital pore and the longitudinal eanal. This extreme lengih of the ponch is a
leharacter of great impm‘tmlm Female ovgans: The vaging, according to Riehm, is
b-hlhl}llt- as large as the eirrus ponch. At a point corresponding to the proximal end
hf the cirrus pouch it becomes suddenly very thin, and leads to a second swelling,
fthﬁ receptaculum seminis. The female glands correspond in all essential eharacters
to those of the genus Mewiezia, except that the ovary is described as composed of
two quite distinet halves. Their positien, some distance from the longitudinal
cauals, is striking. The uterus is said to be similar to (hat of C. ctenoides, namely
‘i common nterns for both sides, which extends the entire breadth of the segmen,
and is constricted ouly in the middle, 20 that in the gravid seminents the lateral
portion appears swollen by the ova in comparison with the rather thin median
portion. Its volunme is also considerably increased laterally [pamely, laterally to
the nterns, longitndinal in reference to the worm] by apparently unbranched tubes
which extend anteriorly and posteriorly. As a matter of fact, however, these tubes
resolve themselves ns the optical sections of a corresponding number of eireular
widenings of the nterns.” Exeretory system: The dorsal canals become obliterated
some distanee from the head. ‘The fransverse eanals are connected with one another,
not only by the ventral eanals, but also by numerons smaller longitudinal canals.
Topographically, Riehm figures the genital eanals as dorsal of the nerve and longi-
tudinal (ventral) eanal. The parasite is said to oceur only in the fall and first half
of the winter, and only in hares. It was cspecially eommon aronnd the Riblinger
See, but rare on the higher plateanx of Saxony.

Blanchard ! in 1891 states that he foand this species in several hares
of unknown origin. He has never found it in hares in the central part
of Franee or around Paris, but found four specimens at Briancon in
Lepus variabilis, killed at a height of 1,500 meters. His deseription,
based upon these specimens, may be summarized as follows:

The largest epecimen was 18 em. long ; maximum breadth, 7 to 10 mm. ; head 515 to
0t broad ; neck, 285 10325 ¢ broad ; in contracted specimens the neck may measore
1 mun. broad at the first segment; suckers elliptieal, 142 g long by 135 u broad;
opening, 80 i long by 53 ¢ broad ; mature segments, 7 to 10 mm. broad by 1.1 to 2 mm.
long: penis smooth, 40 to 45 i in diameter, extrodes 175 to 200 u from pore; eggs
generally polygonal from reciprocal pressnre, bat beecome elliptical or snbspherical
when pressure is removed ; B0 4o 90 ¢ by abont 75 g onter membrane 1 to 2 thiuk;
diameter of bulb of pyriform body 25 to 30 u; length 40 to 50 u ; horns terminate in
@ long filament; hooks of oncosphere 8 j.

Railliet® in 1893 places this species in his genus Ctenofania,

Through the kindness of Dr, Brandes, I have obtained one of Riehm’s
original specimens of Dipylidivm pectinatum for comparison with the
American forms, and Blanchard has placed his forms from L. variabiiis
at my disposal. In my private collection I find several specimens of
tapeworms from Lepus timidus which I colleeted in Leipzig in 1390, and
which agree perfectly with Riehm’s form. With this material at hand.
together with one specimen from von Linstow and several from Moniez,

'Mém, Soe, zool, France, IV, pp. 15, 452, 457-400, figs, 26-30,
2Traité Zool. méd. et agric., I, pp. 275-274,
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I can add a few points of importance to Richm's diagnosis and lay

greater stress vpon other points which 1 think shonld be brought ont
more emphatically.

The anlagen of the female glands and genital canals appear in the
earliest sezments, while the testicles begin about 7 mm. back of the
head,  Male organs: The testicles are confined entively {o that portion
of the segment which lies distally of the uterns, and they extend on
both sides laterally of the ovaries to the longitudinal canals: this latter
charaeter is one of considerable importance when we compare the Ameri-
can ani the European forms.  Riehm has alveady direeted attention to
the long hoselike eirrns pouch and vagina, but [ venture to call particu-
lar notice to their size amd form. |

Female organs: The excessive development which the female glands
may attain is worthy of note; Riehm’s statement that each ovary
was divided into two halves I was unable to confirm. A peeuliar
feature of the female glands is that they develop snddenly and atrophy
suddenly. In Riehm's cotype, for instance, the tubes of the ovary be-
come visible 3 mm. from the anterior end (head lost); they then develop
rapidly to a maximum and suddenly disappear, so that 22 mm. from the
point where the ovarian tubes appear (or about 30 mm. from the anterior
extremity) the ovary can no longer be seen; the testicles persist very
muchlonger. The first trace of the uterus is seen about 12 mm, from the
anterior end of specimen (abont 14 mm. from anterior end of individual, if
we allow 2 mm. for the lost head and first segments); the nterns passes
on the ventral side of the ovary, and in all segments which I have exam-
ined there is a single uterine anlage extending aeross the segment,

The genital canals and nterns run dorsally of the nerve and ventral
canal as Riehm figures them, and on transverse sections the cirras is
shown to lie dorsally of the vagina on both sides of the segment. The
nerve is very close to the lateral margin, »

Riehm gives no measurements for the ova; Blanehard (1891, p. 460)
states that the ova measure 20 to 90 ¢ by 75 p, and that the bulb of
the pyriform body measures 25 to 30 pin diameter, The measurements
in Riehm’s specimen are somewhat smaller, the ova varying from 72 to
84 u, the bulb of the pyriform body 14 to 16 . My own specimens
agree with Riehm’s, but many of the ova do not exeeed 56 u in

i ol o

bl i ki s 1

diameter.

The tollowing is proposed as a revised specific diagnosis:

Diagnosis.—Cittotenia pectinata ((oeze, 1732, partim, Rielhm, 1851),
Stiles & Hassall, 1896,  Strobila may attain 400 mm. in length and 3
mm. in breadth, anterior portion nsually lanceolate,  Head small, about
0,25 min. or less in diameter, and about 0,125 mm. thick ; rostellu.n and
hooks not observed; suckers small. Neck very short, segmentation
beginning almost immediately back of the head; the proglottids rapidly
become distinet and are always mueh broader than long, the length being
about one-seventh of the breadih; gravid posterior segments measura
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about 10 mm. broad by 1.5 mm. long. The anlagen of the genital organs
‘appear very early; the female anlagen are found near the longitudinal
%auals immediately back of the head; testicles appear about G mm.
iback of the head; genital pores double, in posterior half of margin.
‘Male organs: The testicles are about 0.64 mm. in diameter; they are
‘numerons, about 150 in number, confined to distal half of segment,
h&naterior to nterfis, and extend aeross the entire median field passing
‘the ovary on each side to the longitudinal canals; cirrus pouch unusu-
ally large, attaining 1 mm. in length, extending some distance median
‘of the longitudinal canals, Female organs: Ovary, shell gland, and
yitellogene gland sitnated some distance median of the ventral canal,
fabout 1 mm. or more from the lateral margin; a common transverse
;‘u[',erua to both ovaries; it passes the ovary ventrally, is generally larger
iin its lateral portions than in its median portion, and increases its
volume by proximal and distal branches. Excretory system: Dorsal
leanal not observed ; ventral canal median of nerve; transverse canals
connected by secondary longitndinal eanals.  Longitudinal nerves close
to lateral margin. Cirrus pouch, vagina, and aterns pass from median
ield into lateral field dorsally of nerve and longitudinal canals,  Cirrus
pouch dorsal of vagina on both sides of the sezment. Ova globular 56 to
84 n in diameter; bulb of pyriform body 14 to 16 4; horns long, curved.

Hosts.—Common Euavopean hare (Lepus timidus) by Goeze, Richm,
von Linstow, and Stiles; Mountain hare ( L. variabilis) by I&. Blanch-
arid. Development unknown,

Types.—Original types?. Cotypes of Riehm in the collection of
Leuckart; No. 1411, U.S.N.M. Typical specimens in collection of
Blanchard; collection of Moniez; collection of Stiles (Nos, 116, 1234,
1238, U.S.N.M.).

Geographical distribution.—Europe: Germany (Saxony by Riehm and
Stiles; ? by Goeze); France (Briancon by L. Blanchard; ? Lille by
Moniez).

CITTOTZENIA PERPLEXA (Stiles, 18g5), Stiles & Hassall, 18g6.

(Plate XVIII, figa. 1-3.)

1895, Clenotenia perplera, STILES, Veterinary Magazine, 11, June, p. 345, Aug. 28, 1896,
18946, Citlotwenia perpleca (STILES, 1895), STILES & HAssaLL, Veterinary Magazine, I11,
p- 407,

The specific name perplera was proposed becanse it was so difficnlt
to decide what to do with the form under discussion. Some half a
dozen specimens were collected by Hassall from Lepus sylvaticus in
Bowie, Maryland. They arve all eontracted and measure up to 57 mm.
long by 10 mm. broad.

The parasite resembles (. pectinafa in general form in the early
appearance of the genital anlagen and in the fact that the testicles
extend bevond the ovaries to the lateral eanals. It differs from . pec-
tinata radically in the size of its cirrns pouch and vagina, and in the
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fact that the testicles are almost absent from the median portion of
the field, being arranged in two triangles, '

C. perplera agrees with O, variabilis in the general size of cirrus
pouch. It differs froin C. variabilis in the earlier appearance of th
genital anlagen in the position and arrangement of the testicles. The
following is proposed as specific diagnosis;

Diagnosis.—Cittotenia perplera (Stiles, 1805), Stiles & Hzssall, 1806,
Strobila attains 57 mm. long by 10 mm. broad. Head unarmed, small,
about 0.32 mm. broad. not distinetly separated from body: rostellum
nol observed; suckers 0,112 mm. in diameter.  Neck extremely short,
sesmentation beginning almost immediately baek of the head, Genital
pores donble, and opposite, in about the middle of the marsin., Anlagen
of female glands and canals visible within 064 mm. of the anterior
extremity of the head. Male organs: Cirrus poneh similar to that of
C. vaviabilis, but smaller, abont 0,288 to 0,32 mm. long, extending to or
slightly beyond the lateral nerves: testicles arranged in two groups in
each segment, one triangle being aronnd each ovary and extending
laterally to the longitwdinal eanals.  Female organs: Agree essentially
with those of €. variabilis, as does the general topography; uterns
single or double,

Host.—Cottontail Rabbit { Lepus syleaticus) by Hassall in Bowie,
Maryland.

Types.—DBurean of Animal industry, Cestode series, Mo, 1126, desig-
nated as type, and deposited in the United States National Museum.
Pavatypes in Borean of Animal Industrey; Nos. 1110, 1151, 1137-113%,
17.5.N.M.; collection of Stiles: collection off Hassall. Other typical
specimens will not be distributed until more material is obtained.

CITTOTANIA VARIABILIS (Stiles, 1Bgs), Stiles & Has=all, 18g6.
(Plate XIX, firs. 1-11; Plate XX firs, 1-5.)
1892, ““ Tonia pectinalo, GOEZE,” 1782, ex parte of CunTicE, Journ., Comp. Med. Vet
Arch., XIII, pp. 232-235.
1895, Clenotenin variabilis, ST1LES, Vetevinary Magazine, TL Tune, p, 345, Aug, 28, 1806,
1596, Cittotenia varigbilis (ST1LEs, 1895), STILEs & llassaLn, Veterinary Magazine,
111, p. 407,

As stated in the introduction, helminthology is not so far advanced
that it is possible for us to determine what limits should be given to
genera, subgenera, species, and sabspecies, and for some tune to come
all elassification into groups must be looked upon as experimental, the
ileas of every anthor being subject to change from day to day as new
facts in the comparative anatomy of cestodes are published or observed,
The American form which 1 now deseribe as Cittotenia variabilis 1s
one of the parasites which can equally well be considered as a distinet
species, or as a subspecies, possibly peculiar to given hosts. It is so
perfectly distinet from the Envopean €. pectinata that no specialist
could fail to recognize the dilferences when he has the two forms side
by side for comparison. Yet it is so closely allied to the European

i
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(. pectinata that the gquestion forees itself upon us whether these dif-
ferences can not be considered as subspecifie, possibly done to some
extent to a difference of conditions found in different hosts and in
different countries. I frankly admit that during an examination of a
large series of specimens 1 have changed my mind a dozen times in
regard to this particular species. I am now of the decided opinion,
however, that this form should be given specific rank.

The specimens upon which this deseription 1z based were collected
at Bowie, Maryland, by Hassall from the cottontail ( Lepus sylvaticus).
The strobila attains 100 to 180 mm, in length and 10w, i breadth,

The head is very small, measuring (.32 to 0,56 mm. broad; it may or
may not be sharply defined from the neck ; no rostellum or hooks visible;
the snckers are small, measuring 012 to .25 mm. long by 0,112 to 0.24
mm. broad; the opening of the sucker i directed diagonally forwand.
The neck is very short or absent, segmentation beginuning very early and
the proglottids rapidly becoming distinet,  The anterior portion varies
greatly in shape, according to contraction. The genital anlagen appear
rather early; at about 5 to 10 mumn. from the head two roundish bodies
appear in each segment, one on each side of the median field near the
longtudinal canals; these anlagen soon change in form to the pistol-
shaped anlagen described for Meniezia; at abont 253 mm. from the
head the first testicles are visible. The genital pores are double and
opposite, and situated in about the middle third of the margin.

Segments 125 mm. from the head measare 0.56 mm. long by 6.5 mm.
broad by 0.48 mm. thick. Male organs: The testicles number about 65
to 90; they are confined to the dorsal halt of the segment distally of
the transverse uterns, and do not extend laterally of the ovaries, The
eirrus pouch lies dorsally of the vagina on both sides of the segment;
it is long, narrow, and guite indistinet, coloring in carmine much more
lightly than the vagina. Female organs: The vagina muns ventrally
of the eirrns; it is long and narrow. From the margin of the segment
for a distance of about 0.43 mm. it is surrounded by a deeply coloring
Jayer of cells, and then it is reduced to a thin narrow eanal which later
swells into the receptaculum seminis. The ovary, shell gland, and
vitellogene gland resemble those of Moniezia and C. pectinagfa and lie
1.28 mm. from the lateral inargin. The uterns may be double or single;
in some segments a single uterine anlage extends across the entire seg.
ment, ranning throngh the ventral portion of the ovary, and passing
to the lateral tields dorsally of the longitodinal canals and nerves; in
the majority of segmments there are two distinet nterine anlagen, one
to each set of female glands. The ventral eanal rons abont midway
between the ovary and the lateral margin; the dorsal canal lies dorso-
median of the ventral eanal and is bound by a heavy euticular lining.
The longitudinal nerve lies laterally of the ventral eanal, and ventrally
of the genital duets, about 0.64 mm, from the lateral margin.

In the older segments the topography deseribed above is preserved,



192 TAPEWORMS OF HARES AND RABBITS—STILES. VoL XIX.

but gradually the uterus develops to such an extent that it suppresses
all the genital glands, The eirrus pouch becomes indistinet, bat the
vagina ean be traced in nearly all segments.

As the nterus increases in size it gives rise to proximal and distal
branches, but the latter are far less regular than those ot the European
(', peetinata.  In the posterior segments it is generally diffienlt to dis-
tinguizh the two uteri.  The ova measare 60 to 64 4 in diameter; the
bull of the pyriform body, 12 to 16 g This is the species (var, angusta)
upon which my paper, “A double-pored cestode with oceasional single
pores™ was based, and sinee writing that note another case of the same
variation was noticed, On account of the numerous variations in
the position of the genital pores, uterns, ete., noticed in the specimens
studied, 1 proposed to name the worm Clenoteenia variabilis,

Latreal stage.—The young specimens deseribed on page 201 were col-
lected in the same locality as the species here described, and trom the
same host: and it seems probable that the unarmed young mentioned
on page 201 are the young of either €. rariabilis ov C. perplexa,

Dingnosis,—Citlotenia variabilis (Stiles, 1595), Stiles & [assall, 1896,
(American rvepresentative of (L peefinata.) Strobila attains 100 to
180 mm. in length and 10 mm. in breadth. Head small, about 0.3 to
0.6 mm. in breadth; it may or may not be defined from the neek accord-
ing to contraction. Neck very short, segmentation beginning alimost
immediately back of the head; segments always much broader than
long. Genital anlagen appear very early, about 5 to 10 mm. from the
head.  Genital pores double, in abouat the middle third of the lateral
margin,  Male organs: Testieles about G0 to 100 in each segment, eon-
fined between the ovaries to the dorsal portion of the distal half of the
median field: cirrus pouch about 0.4 mm. long, narrow and very indis-
tinct. lving dorsally of the vagina on both sides of the segment, Female
organs: Ovary, shell gland, and vitellogene gland resemble the corre-
sponding organs of Meniezia; they lie median of longitudinal canals,
abont 1.5 mm. from the lateral margin: the vagina is rather distinet,
lies ventrally of the cirrus pouch, and for abont 0.5 mm. from the pore
it is surrounded by deeply staining cells; uterns may be double or
single {in the same specimen) amd may prodoce proximal and distal
branches; ova 60 to 64 1 in diameter: bulb of pyriform body 12 to 16 .
Longitudinal nerve *about 0.6 mm. from the lateral margin: ventral
canal large with thin lining; dorsal eanal wuch smaller than ventral
canal, dorso-median of ventral canal, with thick lining; transverse
canals conneet ventral canals [no injections made for seeondary longi-
tudinal canals]. Genital duets and uterns pass from median to lateral
field on the dorsal side of the longitudinal eanals and nerves,

Host,.—Cottontail Rabbit { Lepus sylvaticus), by Hassall; Marsh Hare
(L. palustris), by Mills,

Types.—Bureau of Animal Industry, Cestode series No, 117 desig-
nated as type and deposited in the United States National Musewm.
Paratypes distributed as follows: Collection of Bureau of Animal



%0, 1105, PROCEEDINGS OF THE NATIONAL MUSEUM. 193

b womee s,

Industry; collection of Leidy (University of Pennsylvania): collection
of Harvard Museum of Comparative Zoology: collection of Ward; col-
lection of Stiles; collection of Hassall. Europe: Berlin Musenm ; collec-
tion of Leuckart; collection of Max Braun; Halle Zoological Institute;
Vienna Museum; collection of Stossich; collection of Parona; collec-
tion of Monticelli; collection of Xschokke; collection of It. Blanchard;
collection of Railliet; collection of Neumann; collection of Moniez;
British (South Kensington) Musenm. Asia: Imperial University
of Japan, Tokyo. Technique of types: Corrosive sublimate, acetic acid,
acid carmine,

Unarmed young stages deposited in collection of Borean of Animal Industry ; col-
lection of U.B.N.M.; collection of Stiles; collection of Hassall; collection of Berlin
Museum ; collection of Leunckart; collection of R. Blanchard.

Geographical distribution.—Maryland (by Hassall), Florida (by Mills),
Long Island (by Peters), ? Puget Sound (collection of Leidy).

Varieties,—To classify the forms at my disposal, I am compelled to
recognize three varieties:

(a) O. variabilis. B. A.l. Cestode series No. 117, type of the species
is designated as type of this variety. The posterior tlaps of the seg-
ments are nearly straight; genital pore in about the middle of the lat-
eral margin, Habitat: Lepus sylvaticus.

() O. variabilis angusta, B. A. [. Cestode series No. 1119, designated
as type and deposited in the United States National Musenm, This
variety is only about 2 mm. broad, the posterior flap is straight and does
not overlap prominently, the genital pore is generally in the posterior
half of the lateral margin. Pores oceasionally single.

(¢) C.variabilis imbricata, No, 1246, U.S.N. M., borrowed by B. A. L;
B. A. L. Cestode series No. 1246, designated as type and returned to
United States National Musenm. At first sight it seems almost like
splitting hairs to create a variety for these specimens the technique of
which was different from that of C. variabilis. The worms were col-
lected by Robert Mills, an enthusiastic collector at Chuluota, Florida,
and kindly presented to the United States National Museum. They
were placed in 95 per cent aleohol, accordingly they are somewhat con-
tracted. The posterior border of the segments is lobed, a character
which is quite constant, and overlaps the next following segment about
one-third of its length so that the segments have a general campulate

appearance.
Subfamily DIPYILLIDIINAL, KRailliet, 180G,
1850, Section Khynchotenia,! IMESING, Systema Helminthom, I, p. 497,
1858, Bubf. Malacolepidota (Soft-shell Tapeworms), WEINLAND, Human Cestoides, p. 52,

1863, Cystoidea, R. Lenckart, Die menschlichen Parasiten, I, p. 389,
1864, Bubg. Rhynchotania,! D1ESING, Sitzber. Akad. Wiss. Wien, XLIX, 1, p. 365,

Rhynchotwnia, Diesing, 1850, a *‘ section ™ of Twnie, may be interpreted as a sub-
genns; by the law of priority, however, it falls 48 a synouym of Fimbriarie, Frilich,
1802, taking of course the same species as type, i. ., Tenie mallens, Goeze, 1782, In
order to meet objection to this ruling, shoulil objection arise, I here definitely pro:
'puﬁﬁ Tenia mallens, Goeze, a8 type of the subgenus.

Proe. N. M. vol. xix——13

o
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1884, Subg. ’lfrcro-rmtfﬂ,f BEDGWICK, in CLavs & SEDGWICK, E]utlmtlﬁﬂ.r:r‘ Text-hook
of Zoology, I, p. 336,

1886, Cysteidei, K. LF.[T{‘!HAHT, Die Parasiten des Menschen, 2d ed., T, p. 825.

1886, Group Cystoidotenie, RatLiier, Fléments de Zool. méd. et agrie., p. 253,

1896, Dipylidiine, Ratiiizr, Recneil de Méd. vét., 8 ger., T11, 5, p. IJB —STILES, Bull,
12, Burean of Animal Industry, U, &, Dept. _-’l,:rrll:: 18{3‘6 p- 28,

Diagnogis.—Twniide with rostellam whieh is generally armed ; geni-
tal pores lateral (marginal), single or double; eggs with thin transparent
shells, frequently arranged in egg sacs, in some cases scattered through
the segments; larval stage a cysticercoid; adults in birds and mam-
mals.

Type.— Dipylidium, R. Leuckart, 1863,

Genus DAVAINEA, R. Blanchard & A. Railliet, 1891,

1801, Davainea, R. Bra¥xcHarD & RariLier, Mém. Soc. zool. Franee, IV, p. 428,
Type, Tania progletiing, Davaine, 1860,

11893, Chapmania, MoxTicELLL, Naturalista Siciliano, XII (T-8-9), pp. 16-19. Type,
Tania argenting, Zschokke, 1388,

Diagnosis.—Dipylidiinae of small or medinm size. Head surmounted
by a rostellum or hollowed by a depression, but armed in either case
with a double row of numerous small hooks of special form (prong and
dorsal root short, ventral root very long, giving to the hooks the form
of a hammer). Suckers bordered with several rows of small hooks
which may be instable or persistent, (Genital pores unilateral or irreg-
ularly alternate; in the former case the ova are generally arranged in
e capsules; in some species the ovary develops into uterns; eggs may
also be isolated, scattered through the parenchyma.

Type— Davainea proglotting (Davaine, 15860), R, Blanchard, 1893,

Habitat.—Adults in intestine of birds and mammals; cysticercoids,
generally in arthropods and mollusks.

This genus is found chiefly in birds, but two species have been
recorded in mammals, besides the two species here given for Lepus.
The diagnoses of the two other forms, which are introduced for com-
parison, read as follows:

DAVAINEA MADAGASCARIENSIS (Davaine, 1870), R. Blanchard, 18g1.

1870, Twnia madagascariensis, lJ'.M'M.*-'I*,, Mém. Soc. Biol. Paris, 5 ser., I (18693, 1870,
P 233-240, pl. 1

1801, Davainea madagascariensis (DavaiNg, 1870), R, Bravciarp, Mém, Soe. zool,
Franece, IV, pp. 429, 435,

Diagnosis,—Davainea madagascariensiz (Davaine, 1570), R. Blanch-
ard, 1891, Strobila attains 250 to 300 mm, in len;.-;th. and is formed of
500 to GO0 trapezoidal segments which are broader than long., Head

— e fs Tl = mReem =

IThe subgenns Microtania of the renus Tonia contains the Bpecies 'h:z Wi Cici-
merina, T, elliptica, T. nana, and T, favo-punelile, and i8 thus antedated by the genera
Dipylidium, Leunckart, 1863, Diplacanthns, Weinland, 1858 (nee L. Agassiz), and
Hymenolepis, Weinland, 1858, bnt the type has never been proposed. In order to
definitely dispose of the genus I propose Tonin cucumerine (= Tenia canina) as type,
thus making Micrelenia a synonym of Dipylidiem.
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provided with rather a large rostellum armed with a double erown of
about 90 hooks 18 i long. Suckers round and quite large; hooks on
suckers not observed. Genital pores unilateral. A single egg in each
egy sac.

Host.—Man (Homo sapiens), Found in Mayotte, Mauritius, and
Bangkok.

DAVAINEA CONTORTA, Zschokke, 18gs.
(Plate XXII, fig. 2.)

1895, Davainea contoria, ZscHoKKE, Centralbl. f. Bakter. n. Parasitenk., Pt. I,
XVII (18-19), pp. 634-615, figs. 1-4. 21 May,

Diagnosis.— Davainea econtorta, Zschokke, 1895, Strobila attains 40
to 80 mm. in length by 0.75 mm. in breadth, and contains 400 to 800
segments, all of which are broader than long; margin of strobila ser-
rate. Scolex small, prismatic; rostellum large, armed with (? a single
row of) numerous minute hooklets; suckers large, armed with 3 to 10
rows of minute hooklets. Genital organs differentiate in fortieth to
sixtieth segment. Genital pores unilateral, in middle of lateral mar-
gin. Male organs: Cirrus pouch one-fourth to one-third as long as the
segment is broad; testicles two, large, in dorsal portion of median field
on aporose side of median line. Female organs: Ovary bilobed ; gravid
segments filled with large egg capsules, each with a single egz pos-
sessing two shells, '

Host.—Common Indian Pangolin (Manis pentadactyla), Type with

Zschokke.
DAVAINEA RETRACTILIS, Stiles, 18g5.

(Plate XXI, figs. 1-6; Plate XXII, fig. 1.)
1895, Davainea retvactilis, S11LES, Veterinary Magazine, I1, June, p. 343.  Aung. 28, 1805,

Of this species, I have seven strobili, collected March 10, 1891, in
Nevada, by Dr. Fisher, of the Division of Mammalogy and Ornithology,
United States Department of Agriculture. The original label reads:
‘“Biological Explorations, U. 8. Dept. Agr., Death Valley Expedition,
Ash Meadows, Nevada, Mch. 10, 1891. A. K. Fisher. Nye Co. Tape-
worms from Cottontail, No. 362,” A reference to the specimen in the
Divigion of Mammalogy and Ornithology shows that the host is Lepus
arizonde,

Measuremenis of Davainea relvactilis,

2 | |
B'ﬂﬁl':ig; ?;’:’JT“ Lemgth. | Breadih. | Condition.
| mem. .

B L e i a5 3 Fragment.
e e i | G5 3 Wikh head.
1188..... I 08 3 Fragment,

Ligh. . 30 2.75 | With head; type.
1] L | [ R i T fid 2. To Tk,

1181.... T 2.5 | Fragment.

T R 105 3 With head.
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All of the specimens are so contracted that a study of the general
anatomy in detail is out of the question; enough can be given, however,
to elearly define the speecies from other members of this genns, Tak-
ing the type specimen as basis for description, 1 find the following
charaeters :

The head measures 0,430 mm., broad by 0.32 mm. long. The rostellum
measures S0 pin its tranverse and 48 g in its longitndinal diameter;
its equator is provided with a erown—on other preparations shown to
be double—of minute hooklets 12 4 long, It is impossible to count the
hooks, but there are about as many present as in /), salmoni—i. e., about
90 to 120.  The snckers are oblong and measure 0.2 to 0,224 mm, by 0,14
to 0.16 mm.; they are armed with numerous hooklets arranged in rows,
An estimate of their number is even more difficult than in the case of

Davainea salmoni (see p. 195). There are about 75 diagonal rows of

roots; from 5 to 20 roots have been counted in different rows. Five

hundred to seven huandred hooks would probably not be a high esti-

mate tor each sucker. The suckers appear at first sight with low pow-
ers, to open at right angles to the longitudinal surface of the worm,
but a eareful study shows that the entire musenlar bulb, together with

its numerons hooks, is retracted into a sac-like structure which opens

directly forward—namely, at right angles to a transverse section; in
other words, the entire sucker is inverted in the parenchyma of the

head: the direction of the opening of this invagination varies slightly

in different specimens, A cirenlar canal 9 4 in diameter snrrounds the
rostellum; a longitudinal canal runs in the dorsal and another in the
ventral median line, which in all probability are connected with the cir-
cular canal, althongh this could not be absolutely demonstrated.

The contraction was such that the neck and the commencement of
strobilization could not be judged satisfactorily, although the neck is
apparently short, segmentation beginning near the head. As nearly as
could be estimated, the strobila contains about 950 segments; in this
estimate about 300 segments are allowed for the first 10 mm. of the worm.
In the anterior portion, the four longitndinal canals are very distinet
aud laterally the longitudinal nerve is indistinetly visible; the larger
(evidently ventral) canal is lateral of the smaller (dorsal) eanal. About
1.12 mm. from the head a small deeply-staining line of cells develops in
the median line of the segments, running parallel fo the anterior mar-
gin; this gradually inereases in length as the segments are followed
distally: this is interpreted as the anlage of the genital eanals and
probably also of the female glands.,  Very shortly alter its appearance
two groups of testicles are noticed, one gronp each side of the median
line. The cirrns pouch and vagina appear in the lateral field, all of
the genital pores being unilateral in the anterior half of the segment.
The pouch is small, measuring 0.12 mm. long by 60 u broad; no clearly
defined vesicnla seminalis could be seen, but the coils made by the
retracted cirrus appear to oceupy the entire pouch; the vagina is

il
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mediately distalof the ponch. The Lhﬁllt"{‘ﬂ in the genital sy st(-m must

left for some one to study who can preserve fresh material for this pur-

se. Gradually the entire median field becomes filled with eggs;
‘while several eggs are contained in each capsule in [, salmoni, the ar-
‘rangement in D. retractilis, so far as could be judged from the poor
‘material, agrees more closely with that described for 1. contorta and D.
madagascariensis, each capsule containing but one egg., The ova are
about 80 1 in diameter and possess two (?) surronnding membranes,

The segments are all broader than long, variations being found
i.{fbetwaen 0.56 mm. broad by 4 plong (anterior segments) and 3 mm. broad
'by 0.24 mm.long. The distal segments are slightlygiarrower, but there
‘is not the sudden and distinct change seen in . salmoni. As specifie
‘mame I have proposed Davainea retractilis, referring to the retracted
‘eondition of the suckers found upon all the heads examined.

' The material at hand does not warrant further deseription, but from
“thﬁ data given the following diagnosis is proposed :

Diagnosis.— Davainea retractilis, Stiles, 1895, Strobila 105 mm. or
‘more long by 3 mm. broad, with about 1,000 segments, all of’ which are
fmtmh broader than long; segments var ' fmmﬂ 56 mm. broad by 4 j:long
‘(anterior segments) to 3 min. broad by 0.24 mm. long (gravid segments).
‘Head measures 0.37 to 0.68 mm. broad by 0.36 to 0.43 mmn. long. Re-
‘tractile rostellum 80 u by 48 p, armed with a double row of minute
{hooklets 12 i long, about 40 to 60 hooks in each row. Suckers meas-
ure 0.2 by 0.14 mm., and may be completely retracted into the head;
they are armed with numerous hooklets arranged in rows; the roots
arrange themselves regularly in rows, abont 75 diagonal rows coming
to each sucker, and 5 to 20 roots in each row; about 500 to 700 hooks
are estimated for each sncker. Neck is short or absent, strobilization
beginning almost immediately back of the head. Longitudinal canals
at first very distinet, ventral canal lateral of dorsal eanal. Genital
anlage appears about 1 mm. from the head, aund is at first median; tes-
ticles arranged in two groups, one each side of the median line. Gen-
ital pores unilateral, ¢irrus poueh small, 0.12 mm. long by 60 u broad;
vagina immediately distal to pouch. Eggs 80 pin diameter, inner shell
40 u; a single egg in each egg capsule,

Host.—One of the cottontail rabbits ( Lepus arizona’) by A. K, Fisher;
development not known.

Types.—Diagnosis based upon four strobile with heads, and several
fragments; Burean of Animal Industry Cestode series No, 1189 is des-
ignated as fype and deposited in the United States National Museum,
Paratypes distributed as follows: Collection of Bureaun of Animal In-
dustry; Berlin Museum; Vienna Museum; collection of R. Blanchard.
Fragments to British Musenm; collection of Pavona (Genoa); Tokyo
University; collection of Zschokke(Bile). All poorly preserved; tech-
nigue, alchohol and hrematoxylin or acid carmine,

Geographical distribution.—Nevada, by A. K. Fisher.
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DAVAINEA SALMONI, Stiles, 18g5.

(Flate XXII, figs. 3-4; Plate XXIII, figs. 1-9; Plate XXIV, figs. 1-2; Plate XXV,
figs. 1=11.)

1887, © Twnia peclinata,” Gorzr, 1782, of CURTICE ex parte, Science [N. Y.], March 23.
18495, Davainea salmoni, Srites, Veterinary Magazine, 1T, June, p. 343, Ang. 28, 1805,

The length of type specimen, mounted (Bureau of Animal Industry
Cestode series No, 1196), is 86 mm.; the broadest segments attain 3 mm,
inwidth. Total number of segments about 450 (the exact number could
not be ascertained because of contraction at certain points), of which
about 230 belong to the first third of the worm, Head 00736 mm, broad
by 0.496 long., Retracted rvostellnn 0,144 mun, in diameter, provided
with a double crown of minute hooks, of characteristic Davainea form,
20 ¢ long, about 60 hooks in each row. The suckers are large and
prominent and armed with rows of closely set hooks, the number of
which it is utterly impossible to connt; they may be estimated at about
700; the size of these hooks varies, the prong of the longest reaching
10 go. The neck is thin (0.450 mim. broad) and short, segmentation
beginning about 0.8 mm, back of the head. The segments vary extremely
according to eontraction, most of them being broad and short, but
others being infundibuoliform and nearly as long as broad. Within the
proximal third of the strobila variations may be found between seg-
ments 0,512 mm. broad by 32 u long and 0.7 mm. broad by 0.528 mm.
long,

The anlage of the genital organs first appears in about the one
hundred and seventieth segment, as a darkly staining body, one end
of which is in the median line, the other pointed toward the pore side
of the segment. As the segments are followed distally this body
assumes the charaeteristic pistol shape found in the genital anlagen of
so many tapeworins ( Moniezia, ete,); the muzzle of the barrel rapidly
reaching the lateral margin at the genital pore; the barrel divides into
two parallel canals, the vas deferens proximally, the vagina distally,
while the handle of the pistol grows distally in the median line to form
the female glands in approximately the middle of the segment. The
senital pores are irregularly alternate, and vary in position from the
middle to near the anterior edge of the margin, The testicles appear
at about the two hundred and thirtieth segment, and oceupy almost
the entire median field. The condition of the material does not warrant
a description of the changes the female anlage undergoes, further than
to state that the glandular portion divides into two (or probably three)
bodies. The anterior body will by analogy represent the ovary, the
distal body the vitellogene gland; the third (very indistinet) body
would probably represent the shell gland., Canals could be seen
between these glands, but could not be analyzed. The development
of the uterns could not be followed, but after abont the three hundred
and fortieth segment groups of eggs gradually appear, suppressing
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all of the genital glands. The cirrns pouch and vagina could not h-E
studied in detail; the former is very small and muscular, and measures
0.14 mm. long by 44 ¢ broad. Excretory and nervous systems could
Emt- be analyzed.

1, These are all the details which can be given for the type specimen,
but from some of the other material the following could be observed:
 The vagina is distal of the cirrus pouch. The museular layer of the
'ggia:rus pouch measures up to 20 g thick, The cirrus when retracted
forms several coils in the pouch, but no vesienla seminalis conld be
distinguished; in fact there is no room for one within the pouch when
the cirrns is retracted. The egg capsules fill the entire median
field of the segment, and occasionally extend into the lateral fields;
there are about 160 visible upon one face of a segment; they are
globular in form, but assume various shapes by reciprocal pressure;
they measure 0.112 to 0.128 mm. in diameter and contain 3 to 15 ova;
the ova measure 20 to 24 x in diameter,

The posterior 10 to 20 segments decrease in breadth and increase in
length very rapidly, in some cases measuring 1.8 mm. broad by 1.4 mm.
long.

In some specimens the pores show a remarkable tendeney to
unilaterality; in fact, in two specimens which Dr. Norgaard has col-
lected since this article was written all of the pores are on the same
gide of the worm. The position of the genital pore is evidently a very
uncertain charaeter in the genus Davainea,

Further details are not warranted by the material at hand.

As a name for this parasite, I proposed Davainea salmoni, dedicating
the species to my friend and chief, Dr. Daniel E. Salmon, Chief of the
Burean of Animal Industry, [Tnited States Department of Agriculture,
to whose broad policy of adminigtration I am indebted for the opportu-
nities of earrying on my work in helminthology.

The larval stage—In December, 1837, Cooper Curtice examined a
rabbit (Lepus sylvaticus) in which he found a number of tapeworms
in varions stages of development. He made an extremely important
observation on the younger specimens, which, nnfortunately, he never
published.

In Science,' however, the following notice coneerning Curtice’s obser-
vation is found:

EARLY STAGES IN THE LIFE OF T.ENIA PECTINATA.

Thousands of sheep and lambs perish every winter on the ranches west of the
[Missouri River. They are not apparently afflicted with any disease. They are weak
and lean in the fall, and simply seem to be unable to withstand the severity of the
blizzards. The Burean of Animal Industry of the Agrienltural Department has been
fengaged in an investigation to ascertain, if possible, the cause of the weakness of
{the animals that perish, and Mr. Cooper Curtice visited the West in the prosecution
uf this work. An examination of the viscera of slaughtered sheep and lambs, fat

I March 23, 1888,



2010) TAPEWORMS OF HARES AND RABRITS—STILES. YOL. XIX.

amil healthy ones, as well as those that were weak and lean, diselosed the fact that
they were almost withont exception infected with tapeworms, which were found in
the duodennum and gall duct. In the latter they were frequently so numerous as to-
close it up, and canse a saspension of its fanetions.

For the purpose of continuing his stndies Mr. Curtice bronght from the West a
number of lambs, which were killed at intervals and their viseera examined, and
this material having been exhausted, and it being inconvenient and expensive to
obtain more, he turned his attention during the past winter to a study of the early
stages in the Tife of the Tenria pectinata (common unarmed tapeworms of the rabbit).
In studying these Mr. Curtice thinks he has made some interesting discoveries,
which he presented to the Biological Society of Washington at a recent meeting,

The variety examined iz fonnd abundantly in nearly all rabbits in this locality.
The life-history of the armed tapeworms of man and dogs has long been written,
but that of the unarmed species inhabiting onr domestic animals, espeeinlly eattle
andd sheep, is as vet comparatively nnknown, As far as has been ascertained, the
life-history of the Tiewia pectinata is embraced in two stages, The first covers the
development ef the ova into the embryo, which is ready to leave the parent Tawia;
the other covers the period of growth from the youngest forms yet found in rabbits
to the adult stage, The life of the Tweaia from the time they leave the first rabbit
as an embryo until they are found as young Twewie in the second rabbit infected has
a8 yvet been nnaseerfained. Among the theories that have heen advanced is one
that they pass this stage upon the ground, are ecaten by insects, snails, or ernsta-
ceans, and that these arve then eaten by the rabbits.  This, however, is only a theory,
as none have ever been fonnd in snails, inseets, or ernstaceans,

Itwas Mr. Curtice’s good fortune to find a rabbat which had recently heen infectad
with these peculinr parasites, none of which were over 3 centimeters in length,
many of them being less than 5 millimeters long, There were more Tenie in that
raliliit than any he had ever scen hefore—abont 85, Among the amaller Twnie were
gevernl specimens that showed the stages of development from nonsegmented, armed
forms, to sesmented, nnarmed forms.  Mr. Curtice showed to the society specimens
illustrating the different stages,

The youngest forms detected were not the smallest, but measnred about one-half a
centimeter 1t length.  They contained, in addition to the four suckers, a enp-shaped
cavity in the place of the vostellum,  Arvound ihe border of this eup-shaped cavity
were situated £5 or 90 hooks. The older specimens show a similar eavity with no
linoks. Still older ones show no eavity at all. All of these were in the nonseg-
mented stages, but other forms, some of them smal |:rl.=',l‘J were without aigm: of hools,
and had already begun segmentation,

Mr. Curtice compared these stages with similar stages in Tania serata [servatal],
and said that the yonngest stage of the Tania pectinala was probably a cysticercoid
stage and not the cysticercal, and that this was indicated by the cup-shaped cavity
in the voungest forms of the Tewia peclinata.

In disenssing the classifieation fonnded on the presence or absence of hooks, he
declared it to be incorreet, since the discovery deseribed above shows that the
unarmed species in adolt stages are armed in earlier stages.

The speaker exhibited some elegant drawings made by Dr. George Marx, illus-
trating the embryo as it leaves the parent Towie. This embryo is six-hooked and
surronnded by a curions pyriform envelope, to which there is a donble prolongation,
surmounted by a cap of the same substance. This cap has a shredded border, and
is believed to he the remnants of a mass which, in an earlier stage, completely snr-
ronnded the embryo. This peenliar envelope has been previously noticed in Italy
by Perroucito [Perroncito] and in Franee by Raillet [Railliet]. This stage is
similar to that found in Tania erpansa, the nnarmed tapeworm in sheep.

This article was copied in the Texas Live Stock Journal,’ but, owing

et e =

LApril 14, 1288,
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to the inaccessibility of the publications and the lack of details, Cur-
tice’s observation hag not received muech attention from helmin-
thologists.

The only anthors—so far as I can find—who have taken cognizance
of it are Neumann,' in 1892, and Railliet,” in 1593, and Brann. Railliet
writes as follows:

Subfamily dnoplocephaline. = = ° Thelife history isstill unknown. However,
C. Curtice has maie an interesting observation on Lepus sylvalicus, which will possi-
bly place experimenters in a position to determine the development. Hea found in
the intestine n large number of small Tewiade which were still very young, but in
different stages of development. Some of them 5 mm. long, nonsegmented, pos-
sessed between the suckers a dome-shaped depression, bordered with 85 to 90 hooks;
others, still older, had lost their hooks, while some did not even show the cor-
responding depression ; finally, some of them were segmented, but all of these were
unarmed. One is thos led to suppose that the larval stage of the dnoplocephaling is
represented by an armed cysticercoid and that the hooks disappear during the
development. (Free translation.)

Curtice’s observation I confirmed and extended in 1894 Since pub-
lishing this note, Hassall has found the same young stages in several
rabbits ( L. sylvaticus) in Maryland, and with this material the former
deseription can be amplified. Of the young forms collected some were
studied fresh, others mounted.

Unarmed forms.—Nine of the mounted specimens showed no trace
of any rostellum or hooks, but on the other hand some of them exhib-
ited traces of segmentation. The details of measurements, ete., are as
follows:

1. 0.544 mm. long; head, 0.24 mm. broad by 0.208 mm. long; constriction back of
snelkers 0.128 mm, broad ; snckers, 0.112 mm., in diameter,

2. 0,848 mm. long; head, 0.256 mm. broad by 0.192 mm. long; constriction back of
head, 0,12 mm. hroad.

3. 0.304 mm. long; head, 0.208 mm, by 0,208 mm,

4. T mm. long; head, (L4048 mm, broad by 0.32 mm. long; suckers, 0,196 mm. diame-
ter; constriction back of head, 0.368 mm. broad. The transverse lines of the seg-
mentation become indistinetly visible almost immediately back of the head, hut no
genital anlagen are seen in any portion of the specimen.

§. 0.816 mm. long; head, 0.256 mm. broad by 0.24 mm. long ; signs of segmentation.

6. 0.64 mm. long; head, 0.224 mm. broad by 0.176 mm. long; suckers, 0.112 mm. in
dinmeter; segmmentation ll-egﬂm 0,224 mm. back of the head.

7. 0.816 mm. long; head. 0.24 mm. broad by 0.192 mm. long; segmentation percep-
tible, 0.4 mm. back of head.=

8. 0.64 mm, long; head, 0.24 mm. broad by 0.176 mm. long; segmentation, 0,224
mm. back of head; suckers, 0.144 mm. in diameter.

9. 0,656 mm. long; head, 0.24 mm. broad by 0.16 mm. long; suckers, 0,112 mm. in
diameter ; segmentation begins 0.288 mm. back of head.

Armed forms.—Twenty-seven monnted specimens in which rostellum
and hooks were present varied in measurements as follows: Length,

I 'Traité des maladies parasitaires, 2d ed., p. 461,

*'I'raité de Zool. méd. ef agric,, I, p. 268,

i Notes sur les Parasites—31: U'me phase précoce dn ténias du Lapin, Bull. RBoc.
zool. Franee, X1X, pp. 163-165.
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0,560 to 1.800 mm.: head, 0,352 to 0.512 mm, long by (0,320 to 0,480 mm.
broad; rostellnm, 0.176 to 0.240 . long by 0.112 to 0.160 mm. broad
number of hooks on rostellum, 100 to 122; on some fresh specimens as
few as 90 hooks were counted; size of hooks on rostellum, 18 to 24 u
long.

As in the case of the unarmed heads mentioned above, there was a
general though not absolute agreement between the size of the seolex
and the length of the parasite, and there is no gquestion in my mind
that the head of a tapeworm is subject to inerease in size after entering
its final host; numerous observations nupon young specimens of tape-
worts from sheep support this view.

in none of these armed specimens was there the slightest trace of
segmentation.  In many cases the armature was not complete either
upon the suckers' or npon the rostellam, but in all cases some hooks
were found, and the rostellum was always visible,

Taking all these observations into consideration, I am forted to the
conclusion that the unarmed forms and the armed forms represent the
young stages of two different species. The unarmed forms I am in-
clined to bring into connection with O, variabilis, p. 192, while the close
agreement between the rostellum of this young stage with that'of D.
salmoni, the agreement in the size of its hooks, the agreement in the
general arrangement of the hooks on the suckers, the fact of their
presence in the same host-speecies, and finally the fact that one of the
adult specimens of I) salmoni (No, 1124, U.S.N.M.) was found in the same
loeality in which these forms were found, all lead me to the eonclusion
that the young armed stage here deseribed represents the young of
Daecainea salmoni, Experimental demonstration of this view is, how-
ever, lacking.,  In several specimens studied alive, the eysticercoids
were surrounded by o membrane (Plate XXV, figs. 4, 8, 10), which,
however, became entirely lost upon being subjected to technique.

Armed laveal forms distributed as follows.— America: Collections
Burean of Animal Industry; U.S.N.M.; Harvard; Leidy; Hassall;
Stiles.  Europe : British Museum ; K. Blanchard ; Railliet ; Moniez;
Zschokke; Parona; Berlin Musenm; Leackagt; von Linstow; Looss;
Halle Zoological Institute: F. E. Schulze. Specimens will also be sent
to Nenmann, Stossich, Monticelli, and Max Braun,

Diagnosis.— Davainea salmoni, Stiles, 1895, Strobila attains 36 mm.
or more in length and 5 mm. in breadth, and contains about 450 seg-
ments whieh vary in form from nearly rectangular to infundibuliform
according to eontraction, most segments being mueh broader than long,
the distal 15 to 20 segments becoming longer and narrower, nearly
square, 1.5 by 1.4 mm. Head 0.6 to 0.736 mm. broad by 0.38 to 0.448
mm. long. Rostellum retractile, 0.1 to 0.14 mm. in diameter, armed

4 .

I'The number of hooks given for the suckers (150 to 200 at least) in Notes sur les
Parasites—31—is very greatly underestimated. Itisntterly impossible to count them,
but I should now estimate the number about 750 for each sncker,
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with a double row of hooks 20 u long, about 60 hooks in each row.
Suckers comparatively large, 0.25 mm. in diameter, armed with numer-
ous hooks of various sizes, the prougs ol the longest attaining 10 u in
length. These hooks are arranged in about 7 to 9 concentrie rows con-
taining about 750 (estimated) hooks of various sizes, Neck short and
thin, 0.8 mm. long by 0.48 mm. broad. Anlage of the genital organs
appears about the one hundred and seventieth segment. Genital pores
irregularly alternate situated in the middle to near the proximal por-
(tion of the margin, cirrus anterior to vagina: eirrus pouch small, 0,12
‘to 0.14 mm. long by 44 to 64 ;¢ broad, musecular layer may attain 12 to
20 p in thickness. Testicles ocenpy almost the entire median field
except the center portion in which the female glands are located. Eggs
are arranged in egg capsules, about 160 visible from one surface of the
segment and measuring 0.112 to 0,115 mmn. in diameter; 3 to 15 ova
measuring 20 to 24 u in diameter in each capsule.

Hosts.—Eastern Jackass Have (Lepus melanotis) by Tallichet and
Norgaard; cottontail (L. sylvaticus) by Curtiee, Hassall, and Stiles;
intermediate host unknown. Several specimens found in collection of
Leidy, but collector's name is not stated on label.

Types.—Deseription taken from four strobilie with heads, and several
fragments. Burean of Animal Industry Cestode series No. 1196 desig-
nated as type and deposited in the United States National Museum,
Paratypes distributed as follows: Collection of Burean of Animal Indus-
try; Berlin Museum; collection of R. Blanchard. Fragments to South
Kensington Museum and Vienna Museum. Technique of type specimen
(poorly preserved), aleohol, hiematoxylin.

Geographical distribution.—United States of North America; Texas
(by Tallichet and Norgaard);? (by Curtice); Maryland (by Hassall and
Stiles).

GENERAL REMARKS.

Several interesting problems arise in connection with the adult ces-
todes described above and allied forms, to which it may be well to
draw attention, notwithstanding the fact that the data at hand are
not so complete and satisfactory as might be desired,

The uterus: Comparing the uteri of the known forms of the Anoplo-
cephalin@e (exclusive of Sfilesia), we find at least three distinet types
represented in both the single-pored and the double-pored genera.

1. The most simple uterus appears first as a simple transverse tube
extending across the median field of the segment, as in Anoplocephala.
This same type of uterns is evidently found (see Meyner) also in Bertia
mucronate and Bertia conferfa. In the double-pored genus Cittotwnia
the anlage is generally single, but in some cases (. variabilis) it may
be single or double (divided) in the same strobila.

The increase in the size of this type of uterns*takes place by an
expansion of the uterus at certain points, giving rise to proximal and
distal blind sacs or pouches. These pouches may be very distinet and
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well defined, as in Anoplocephala mamillana, A, wimerosa, Cittoteenia
wmarmote, C. pectinafa; ov they may be less distinet (0. variabilis, O,
pracogquis); or they may be totally absent (€. variabilis), in which case
the uterine tube appears as an enlarged sac. In some species where
they are at first well developed (Anoplocephala mamillana and A.
wimerosa) their boundaries may disappear in the older segments, the
uterus appearing as a sae.

The uterns of C. denticulata seems to be more complex and requires
further study.

II. The genus Thysanosoma presents a totally different uterns. The
anlage is originally a simple transverse tube as in the eases just men-
tioned, but the increase in size takes place by two different methods,
which gives rise to quite a complicated structure, First, the anlage
increases greatly in length, giving rise to numerous folds running longi-
tudinally with the worm; next, this undulate tube forms blind pouches
which are smrrounded by a heavy layer of connective tissue, giving the
pouch a characteristic appearance; the ova are deposited in these
pouches and the original tube remains empty. The nterns of Stilesia
globipunctata bears a eertain resemblanee to the uterns of T hysanosoma
in that the egg ponches have a somewhat similar structure,

I11. A third type of uterns appears to be presented by the genera.
Andrya and Moniezia, and this type will require considerable study
before it ean be correetly interpreted. From the present status of ouar
knowledge, however, it may be deseribed as a complex system of
branching and anastomosing tubes, a single set being present in
Andrya, a double set in Moniezia. In the later stages of the uterns
the boundaries of the tubes disappear and the uterns appears as a sac.

A transverse uterine anlage has not yet been recorded for these
genera, except in the case of Woniezin ivigonophora, for which species
Stiles and Hassall' in 1893 have figured a short transverse eanal which
represented the earliest nterine stage they obzerved.

An interesting problem now presents itself, namely: In what relation
do these types stand to each other?! Have we here three parallel
series of originally single-pored cestodes, each series with a particular
type of uterns, and have the double pores been acquired independently
after the three types of uteri became established? Or, do the single-
pored forms represent one branch and the double-pored forms represent
another, and have the three different types of uteri been developed
independently in each branch?

The former supposition appears to me much the more probable, for
in Thysanosoma giardi and Cittotenia variabilis we find both single and
double pored segments.

This case represents one of the most interesting caszes of homo-
plasy which has ever been observed in helminthology and sheuld be

R PR mrar

~ 1Revision of adult cestodes of cattle, sheep, and allied animals, Hull.'-l, Bur. Jin.
Ind., U. 8. Dept. Agric., pls. viun, fig.5; 1x, fig. 3.
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studied further when proper material is found. It is, however, by no
means the only case of homoplasy bronght forward in helminthology.
1 have' elsewhere called attention to the branching of the intestine
in two distinet types of flukes, as represented by Fasciola hepatica and
Distomwm delphini, The presence of more than two testicles, as in
two or more other distinet types of flukes represented by Pleorchis
polyorelis and P. molliz on the one hand and Distomum cygnoides or 1)
richardi on the other is, in my opinion, another case of homoplasy.
The development of double-pored forms in two distinet families (the
Bothriocephalidie—Blanchard’s genus Krabbea, and a number of cases
in which a few double pored segments have been found in Bothrio-
cephalus latus—and the Twniidie forms a fourth case of the same nature.

One of the greatest criticisms upon the present classification of para-
sites seems to me the fact that systematists have not taken into con-
sideration the principle so well established in paleontology and other
branches of zoology, namely, that the same structure may develop
independently in several parallel series of animals. The sooner this prin-
ciple is acknowledged the sooner we shall have a natural classification.

Zone of lateral growth.—A comparison of the older and younger seg-
ments of numerous Tweniidie shows that as the segments grow broader,
the median field—namely, the space between the two ventral eanals—
inereases much more rapidly in proportion than the lateral fields—
namely, the space between the ventral canals and the lateral mar-
gin. This establishes the median field as the greatest zone of lateral
growth. No particular narrow zone of the median field ean be looked
upon as the zone of lateral growth for all cestodes, as is shown by a
comparison of a large number of forms. In Tania (type T. solinm),
for instanee, the entire median field appears to participate in a more or
less uniform lateral growth, for the genital glands retain their rela-
tive posifion, inereasing in size in proportion to the increase in size
of the segment; the same appears to hold for Davainea. In the
anoplocephaline forms we find some interesting variations in the zone
of growth, as is shown by the relative position of the ovaries to the
ventral canals or to the median line. In Thysanosoma giardi the ovary
bears an almost constant relation to the ventral canal, while the dis-
tance between the ovary and the median line constantly increases as the
segment grows broader; in this case, therefore, there is but little growth
between the ovary and the canal, while the growth in the median side
jof the ovary is very marked. The same holds true to a lesser degree
in Bertia americana. In Moniezia cxpansa and M. planissima also the
relation of the ovaries to the ventral eanals remains almost eonstant,
while the chief zone of growth is in the median field between the
ovaries,

— e

"The anatomy of the large American fluke ( Fasciole magna) and a eomparison
ith other species of the genus Fasciole s. st. vide p. 221, Jour. Comp. Med. Vet.
vy 1805,
'
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In Cittotwnia marmotwe (Plate X1, fig, 5), C. preccoquis, and €. pecti-
nata (Plate X V1), on the other hand, there also is a marked lateral
egrowth between the ovary and the ventral canal while the lateral field
remains nearly the same width thronghont the entire length of the
strobila, In ' variabilis (I’lates XIN-XX) there is a marked growth
in the lateral fields.

Abnormalitics in the segments.—Riehm has already recorded segments
of Cittoteenia denticulata with three sets of female glands, and I have
recorded segments of C. variabilis angusta with a single pore. New
cases of both of these variations have been noticed in the preparation
of this paper, namely, triple sets of female glands in €. denticulate
and single pores in C. variabilis. 1 ean look npon these cases, however,
only as variations, similar to the oceasional double pores in Bothrioceph-

alus latus and Thysanosoma giardi, and ean not aseribe to them "mjr.

partieular value from a systematic standpoint.

The value of the genital pores in classification.—Objection has arisen
in some quarters to adopting the genital pore as the basis of classifica-
tion. I both agree and disagree with this objection. It must not be
forgotten that when Blanchard used the genital pores as basis for his
classification, he naturally used the pore as representative of the geni-
tal system; thus, if the pores are single, the entire female system is
generally single; if the pores are double, the entire system of female
glands is generally double,  Viewed from this standpoint (which is the
only logical interpretation I can give to Blanchard’s elassification, pro-
posed in 1591), [ must insist npon the great value of the pores in classi-

fying cestodes. At the same time [ fully agree—and have stated so

more than once before—that the pores nnassociated with other charae-
ters can not be relied upon as basis for a natural classification of
cestodes,  Internal topographieal anatomy must, in my opinion, form
the hasis of the natural elassification for both Cestoda and Trematoda.
The size and form of the segments are characters which we should use
with the greatest cantion, always making due allowances for technigue
and contraction: as generie characters I ean under no cirenmstances
admit their validity, and must therefore reject Sonsino’s recently pro-
posed genus Panceria (based essentially upon double pored segments
which are longer than broad)unless other characters are brought forward
to place the genns on a firmer footing.

In systematic work in helminthology we must not lose sight nfuttut.hﬁr
prineiple which iz well acknowledged in other specialities, namely, that
a given eharacter which may be of great importance in elassifying the
species or genera of one group does not necessarily hold as a taxo-
nomie character in all genera or higher groups of the same order or
class, Thus the unilaterality of the poves in Hymenolepis and Anoplo-
cephala appears, =o far as investigations have gone, to be a very impor-
tant and constant character, while the same character must be used
with the utmost precantion in the genus Davainea. 1 have shown

e e e i
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above that the pores of D. salnmm f{-r mst'mma, may be either umht
eral or irregularly alternate; the same holds for D). fetragona, and
apparently alse for Andrya. The characters to be used in classify-
ing the species of any given genus must be determined separately for
every genus by an examination of a large series of specimens from dif-
ferent localities and from different hosts. The unsatisfactory condition
in which I have been obliged to leave the genera Bertia and Andrya
is directly atttibutable to the limited amount of material at my disposal,
and the fact that what few, and for the most poorly preserved, specimens
I have examined represent only a few localities and a few lhosts.

The influence of a host wpon its parasites.—Considerable has been
written upon the inflnence of various parasites upon their hosts, but
very few anthors have ventured to puablish upon the influence of the
hosts upon the parasites. This is probably due to two reasons: first,
to fthe tendeney on the part of many helminthologists to take the Lost
species as a specific character of the parasite, and secondly the fact
that the inflnence exerted by the parasite upon its host is a matter of
economic importance, while the influence of the host upon the parasite
would be looked upon by most workers as purely of seientific interest.
To deny the economicimportance of the host influence upon the parasite
18, however, to my mind a short-sighted policy, for it must be this very
host influence (i. e., environment) which has played an important vole in
the evolution of species, and which must have resulted in differentiating
species and varieties, each of which after a time becomes in some cases
at least dependent upon a single host. The genera Demoder, Psovoptes,
and Chorioptes form excellent examples of the point under considera-
tion; in these genera we find varieties which resemble each other so
closely that it is often difficult and even impossible to determine the
variety without knowing the host; experiments to breed some of the
varieties of these genera npon other than their regular hosts, even
though the experiment animal harbors a very closely allied variety of
the same species, have been totally negative. This same variation is
noticeable among worms., Specimens of Moniezia erpanza taken from
Ovis aries are for instance totally different from the specimens of
the same species found in Ovis laticauda; the strobilie from this latter
host recently studied by Setti, which I have been able to examine
throngh the kindness of my Italian colleague Prof, C. Parona, can not
I believe be separated specifically from the European form, yet they
certainly represent a distinet variety. Linnberg has called attention
to the variation in the hooks of avian cestodes taken from different
hosts. I have also repeatedly noticed a variation in the spicules of the
same species of nematode (Strongylus contortus, for instance) taken from
cattle and sheep. To clearly define the varieties peculiar to certain
hosts touches directly upon the question of transmission and infection,
and on this account I submit that the study is of great economic as
well as scientific importance.
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The division of the genus Teenin.—In connection with the citations,
p. 162, from Meyner's work, I take this oceasion to reply to his remarks
regarding the efforts which R. Blanchard, Railliet, Hassall, and I have
recently made to bring some order into the genus Tenia. Upon page
8 of his thesis he says:

Die Versnche von Blancharnl, Stiles uwnd Railliet die Usbersichtlichkeit der
Familie der Tieniaden doveh Zerlegung in eine Auzahl von Unterfamilien zn erleich-
tern, sind nicht als besonders gliickliche #n bezeichuen, namentlich mit Riicksicht
daranf, dass die, von verschiedenen Gesichitspunkten ansgehende, stets nor an einer
beschriinkien Anzahl von Species vorgenommens Eintheilung nothgedrongen anch
zit verschiedenen Resultaten (iibren musste. Bevor nicht dorch eingelende For-
schungen wenigstens die tvpischen Hanptformen als feststehend angesehen wer-
den kiilnnen, diirften derartige Experimente wohl nicht auf allzemeine Anerkennung
zn rechuen haben, bis dahin aber verfeblen sie ganz entschieden iliren eigentlichen

Zweck, niimlich Klarheit nnd Einfachheit in die Systematik zn bringen.
B

In writing this eritigue, which is of course welcomed both h_',r'my
French colleagues Blanehard and Railliet, and by Hassall and myself as
showing the view which . Meyner takes of our work, the anthor has
unfortunately overlooked several very important points. First of all,
he has overlooked that very important principle so well expressed by
Bacon in the words, “Trath emerges sooner from ervor than from con-
fusion.” None of us look upon our efforts to classify these parasites as
perfect, free from eriticism, and final beyond revision. Buot errors
which we may have committed in these attempts to aid in reduoeing
the chaos which exists in the genus Tenia can be corrected very easily.,
We have the satisfaction of knowing that our work has been adopted
by a number of specialistz in helminthology and hardly feel ealled upon
to apologize for the attempts we have made, even if not approved of by
Veterinarian Meyner.

A second error Dr, Meyner has fullen into is that he has forgotten
that every classification must undergo an evolution {with epigenesis!).

He would evidently have us include all four-suckered tapeworms in
the heterogeneons and collective genus Twnia, “until at least the typical
chief-forms can be looked npon as established,” althongh he failed to

 ive an explanation of what he meant by * the typical chief-forms,” If
he refers to the type species of genera, he has lost sight of the fact that
the type species of a genus is designated by any given author, and can
not be changed after once being so designated, The type species is,
therefore, optional, subject of eourse to certain prineiples, in the case
of the anthor who designates it and obligatory in the case of other
authors. Possibly Meyner refers to the most highly specialized species
in the different groups. If so, however, his advice to wait until we
study up such forms and decide which are the most highly specialized
is wanting in reason, [t is certainly far better to create a new genus
for a form when we ean not logically unite it with the known genera,
than it is to place it with forms with which it does not agree in any
important character.

J
1
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Of course our efforts at classification are experimental—we all admit
{that; but from the very nature of things all efforts at classification in
;gpmcticalijr unknown groups are and must be experimental. The classi-
Hieations must be changed time and again as new facts are discovered,
;Hor have our experiments (or, as Meyner puts it, *“derartige Experi-
‘mente”) counted upon immediate general recognition (allgemeine Aner-
' kennung); it was not with that end in view that we published them.
| We do not expect to see our proposed classifications adopted by zoolo-
| gists at large until they have stood the test of other specialists in
thelminthology. We have not heard as yet, however, of any marked
disapproval of the genera proposed from workers who were acquainted
with the forms and who were competent to pass judgment on the case,
When such anthors propose a better classification, they can certainly
count on Blanchard, Railliet, Hassall, and myself as four helmintholo-
gists who are ready to follow them., At present, however, I maintain
that the classification originally proposed by Blanchard and since that
time considerably expanded by Railliet, Hassall, and myselt is a far
more natural and satisfactory classification of the forms treated than
any other classification ever proposed for the same forms. T am fully
convineed, after a study of several thousand specimens, that the main
| features of the proposed division will stand, althongh the details of the
system may undergo some changes. Helminthologists, as a class, are
ultra-conservative in every line except species-making—and yet as long
as the Rudolphi-Diesing school exerts such a powerful influence in wield-
ing the yardstick instead of the microscope, perhaps this generic con-
servatism should be looked upon as a blessing.

A third error of Meyner's is that he does not understand the views
whieh he has attempted to criticise, or the relative rank of the groups
proposed, and he aseribes to authors propositions which they never
made. Thus he states (page 6):

Diese Anoplocephalinen theilt er (R, Blanchard) dann mit Riicksicht auf die Anord-
nung der Geschlechtsorgane in 3 Unferfamilien [!] ein und zwar (1) Genre Moniezia
% R (2) Genrs lnnplocu]ﬂmlu k& R B Genrs Bertia * " ¥,

Meyner thus makes the terms subfamily and genus synonymouns—
rather a novel idea in systematic zoology; he aceredits (page 8) Blanch-
ard and Railliet with a family “Anoplocephalen,” althongh he states
a few lines before that Railliev accepted “Anoplocephaliné” as a sub-
family. Upon the same page he speaks of Bertia as a genus and Cleno-
teenia and Andrya as “Adrten.” It does not seem to me at all strange
that our efforts should ““fail totally in their object” with a worker who
eonfounds such terms as species, genus, subfamily, and family.

A fourth error into which Meyner has fallen in the passage quoted
i8 the assumption that we have taken only a few species into eonsid-
eration in making our classifications. Troe, we have not felt called
upon to give a list of all the species of cestodes with which we have

| acquaintance, either through personal study or throngh the publications

Proe. N. M. vol. xix—14
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0I onr Lnl]c&gucs, but it wmlld he going a little f"u' to assume that
we did not have other forms in mind at the time we revised a por-
tion of the species known to us. Consisteney being such a virtue,
however, if Meyner considers the species mentioned in the former
papers by the anthors he eriticises as representing the sum total of
the species known to them, he will probably not object to applying the
same eriterion to himself.  As he has published original work on only
two species, however, it might be difficnlt for him to justify himself in
attempting upon the basis of these two gpecies 1o overthrow the con-
clugions which have been based npon a study of a much larger number
of forms by four different specialists, all of whom agree in the general
arrangement and differ with each other only in matters of detail.
Meyner's remarks represent an excellent example of what is so eom-
mon in seience to-day, namely, a tendency to jump at conelusions and
to generalize in a too dogmatic manner when one is not thoroughly at
home on the subject he has under discussion. ;

The above remarks are, I think, saflicient to show that Meyner's
amusing eriticisms would better have been submitted to more eareful
thought before they were published. They ean not have much weight
with helminthologists, and should not have much weight with zoolo-
ists in other specialities,

A number of genera not discussed in this paper have been proposed
by anthors for various forms in the family Twniide, Some of these
genera must be rejected.  In regard to some of the others, judgment
must be reserved for the present. 1 hope, however, to publish before
long a summary of all the genera proposed. Regarding the newly pro-
posed genera for avian cestodes, see Stiles,” 1596,

Erehange of cotypes.—There seems to be a popularimpression among
workers that it is a perfectly easy matter for a scientist to read a
description of a species or genns and judge of the validity of the pro-
posed form without examining speeimens.  This impression is certainly
true in some cases, but must always be taken cwm grano salis. 1 do nob
hesitate to assert that not one-half of the species and genera of parasitic
worms ever described can be rightly judged from their descriptions, nor
is this always attributable either to the deseription or to the ability of
the worker attempting to pass judgment upon the case. It is rather
attributable to the undeniable fact that a person obtaius an entirely
different impression from a study of the objects from what he obtains
from reading a description, be it ever so detailed and complete. Many
a species or genus has been accepted or rejected by an author who would
have decided differently if he could have examined cotypes of the
forms he was discussing.

In view of these facts, which I am confident the specialists in hel-
mmt]mlng:,r will admit, I wish to appeal again to helminthologists to

I{Hpnrt npon Hm preﬂ-nnt knowledge of the tapeworms of poultry, Bull. 12, H'urﬂuﬂ
Animal Industry, Washington, D, C,
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policy to do this as far as possible, and as soon as the international
postal laws' are amended so as to allow the acceptance of these
‘specimens in the international mails, the system will be extended.

As a matter of justice, I believe the type specimen belongs in the
national musenm of the country in which the specimen was collected.
i‘l‘he first duplicate (paratype) belongs by right to the Berlin Museum, as
‘that musenm now possesses more types of parasitic worms than prob-
Ehhly any other collection in the world. 1 would set forth the claims
of the United States National Museum for the second duplicate on the
‘grounds that the European workers all have easy access to the speci-
imens at Berlin, while the frequent sending of a rare and valnable
‘specimen from BEurope to this continent is attended with more or less
‘danger of loss. Japan certainly has a claim to the third duplicate.

. It is indeed time that helminthologists give the question of the pres-
lervation of types their serious consideration. Many of the older col-
leetions can not be traced ; Davaine’s eollection is evidently destroyed,
and many more private collections will follow it if more attention is not
given to this subject.

CONCLUSIONS,

The chief results of this paper may be briefly summarized as follows:

1. The time has come when helminthologists must donate their type
specimen of every species to musenms where they can be properly cared
for and where they may he open to the inspection of other specialists,
I maintain that the original fype rightfully belongs to the national
museénm of the country in which the specimen was colleeted; that the
second speeimen (first duplicate—first paratype)rightfully belongs to the
‘Berlin Museum; that the United States National Musenm has a valid
¢laim for the third specimen (second duplicate), and that Japan has a
valid claim for the fourth specimen.

2. In order to insure the preservation of types and cotypes, I invite
the specialists in helminthology to nnite upon some regunlar plan for
the deposit and exchange of such specimens.

3. Permanent mount in balsam appears to me to be a much better
method of preserving a type than to retain it as an aleohol specimen.

4. The known adult leporine cestodes belong to the five genera:
Anoplocephala, Andrya, Bertia, Cittotenin, and Davainea,

5, Of these genera Anoplocephala, Cittotienia, and Davainea are con-
sidered as perfectly valid genera; Andrya and Bertic are left sub judice,
although it is my impression that they will finally be recognized as
valid, as soon as sufficient material can be properly studied.

10wing to the absurd international postal regulation (16. 5. b.) exelnding zoological
specimens from the international mails, some of the paratypes mentioned as ¢ distrib-
uted” in this paper have not vet been sent to the authors named; they will be
forwarded as soon as an opportunity presents itself.



21 TAPEWORMS OF HARES AND RABBITS—STILES. VOL. XIX.

L

. The microscope must supplant the yardstick and internal anatomy
must take the place of external torm in judging the validity of cestode
and trematode genera and species.

7. The prineiple of homoplasy must be recognized by helmintholo.
zists as well as by other zoologists, and any claszification which leaves
thisimportant and well-recognized principle out of account can be taken
only as a preliminary (although often necessary) study (p. 204).

8. The median field of the Tiwniidic is the seat of the most active lat-
eral growth, and the same rule will probably be found to apply to other
families of Cestoda.,  No partieular longitudinal zone of the median field
can, however, be named as the zone of most active growth in all
Tieniidae (p. 205).

9. The armed young cestode which 1 mentioned in Note 31! (1895) is
not the young of an anoplocephaline tapeworm, as Curtice, Braun,
Railliet, Nenmann, and | had inferved, but represents the young stage
of the single-pored cestode referred to in my paper in 1895 1t evi-
dently belongs to Davainea salumoni.

10. The double-pored cestode with oceasional single pores, described
in my paper in 1895,% is Cittolania variabilis angusta.

11. I have also found some very young stages of an nnarmed cestode
in the intestine of the cottontail rabbit, which probably belong to
Cittoteenia variabilis.  This young stage corresponds to what we may
expect to find as the larval forin of Honiezia expansa of cattle and sheep,
and I doubt whether it will be possible to distinguish it from the young
of that species. This renders the question of the orvigin of the tape.
worms of eattle and sheep more complicated than it was formerly sup-
posed to be, and demands the strictest experimental proof on the part
of any author who suspects that he has solved the mystery of the life
history of the cestodes of eattle and sheep.

12. The head of a cestode increases in size after the parasite
reaches itz final host, as is shown by a comparison of the younger speci-
Mens,

13, Noneof the adolt leporine tapeworms thus far deseribed in Europe
have as yet been found in America. The American forms which have
been published as ¢ Twnia pectinata”™ must be distributed over several
species typical to this continent.

14. The following table includes all of the genera at present recog-
nized in the subfamilies Twniine, Mesocestoidinge, Anoplocephaline, and
Dipylidiine of the family Twniida. A number of other genera have
been proposed, but some of them must fall as synonyms, while judg-
ment upon others must be reserved.  Several of the genera in this key

! Notes sur les Parasites—31: Une phase précoce du Teénias du Lapin, Bull. Soc,
zool. France, XTX, 1805, pp. 163-165.

*Notes on Parasites—36G: A double-pored ecestode with occasional single pores,
Centralbl. f. Bakteriol, u, Parasitenk., 1. Abt., XVII, 1885, pp. 457-459.

*Loc. cit.
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are aceepted only pmﬂmﬂnmly, wlu]a Fimbriaria 1s used at present
only as a matter of convenience.

Key to the genera of the subfamilies Tieniine, Mesocestoidin®e, Ano-
plocephaline, and Dipylidiinge of the cestode family Tweniid:e, including
all the speecies of adult tapeworms found in hares and rabbits.

Toniide,
[Tapewoerma of harea and rabbits in roman. |
1. Head with fonr enp-shaped snckers; rostellnm present, but not always evident;
uterns without any special pore; genital pores generally marginal __ . .. __. 2
Head generally absent; genital poves marginal, Hosl: Birds .. ooonveen o0 M
2. Genital pores ventro-median (Mesocestoidinm) . .cveenvvnnnvnaaao.. . Mesoccaloides.?
BT R T R T T T B o o 2 i s mm s i e o i s e i

3. Head never provided with hooks; nterns transverse or reticulate; ege generally
with pyriform body; larval stage not kuown; aduolts in herbivorous and fru-

gFivorons mammals. ... ... __.... cecwe. Anoplocephalive (p. 149), 5
Head nearly always prnﬂdad, with hq:ml-'.n {T. saginala an exception; see also
T N s e S S e P e e e e e e O T e o= s e

4. Egg with thin wiﬁ* EﬁﬂH amd Hhick browa inner shell; Nlﬂ‘ﬂ# ﬂn:dmu and longilsadinal
with lateral branches; larval stage a cyslicercus, cennrus, or eehinococcuns, generally
in km'!'.-ium*a; adulls inearnivor® .. .. coon i iencn e e e e Teniine) Tenia?

"For Aﬂd!yﬂ anl Bertia, see pp. l'il 160 of this paper. Fm' the newly proposed
genera dmabilia, Choanolwnia, Cotugnia, Dieranotania, Drepanidolania in the subfamily
Dipylidiing, see my Report upon the Present Knowledge of the Tapeworms of Poultry,
Bull. L Buarean of Animal Industry, 18836,
£ 1863, Mesocestoides, VAILLANT, L'Institut, No. 1524, Type, Mesocestoides ambignus,
Vaillant, 1363,

1885, Plychophysa, Mamanx, Zeitschr. . wiss. Zool., XLII, p. T40. Type, Twenia
lineata, Goeze, 1782,

31758, Tania, LixnEUs, Systema naturwe, 10 ed., p. 646, 819, Type by elimination
Tenia solivm, Linnmns, 1758,

1800, Alyselminthus, ZEDER, Erster Nachtrag zor Natorg. d. Eingeweidewiirmer, p.
231. Twmie, Linnwus, renamed, hence type Tonia solinm, Linnieus, 1758,

1803, Halysis, ZeprR, Anleitung znr Naturg. d. Eingeweidewiirmer, p. 208, Alysel-
minthng, Zeder, renamed, henee type Toenia solivm, Linnens, 1758,

1850, Arkhynchotenia, DiEsixG, Systema helmintham, T, p. 497, Subgenus containing
type of genus, henee type Tenia solivm, Linnwus, 1758

1858, Acanihotrias, WeINLaXDp, Human Cestoides, p. 51. Type, Cysticercus acaniho-
trias, Weinland, 1858 = Cysiicercus cellnlosir, Rudolphi=Ilarva of Tania solinn.

1858, Twniarhynchus, WEINLAND, Human Cestoides, p. 46. Type, Tenia mediocanellata,
Kiichenmeister, 1852 — Twnia saginala, (Gooze, 1782,

1858, Echinocoecifer, WrEINLAND, Human Cestoides, p, 52, Type, Tenia echinococfus,
Biebold, 1853,

1863, Cystotoenia, Levckanrt, Die menschlichen Parasiten, I, p. 223, As subgenus
including type of genus, hence type Tenia solinm, Linnwus, 1758,

To this list of synonyms must be added the subgenera Cysticercus, Conurus, and
Eechinococeus. They take the date and anthority of the author who first nsed them
in a subgeneric sense and not the date and authority of the suthor who first pro-
posed them, since according to the International Code, section 48, b, the generic
and specific names of larval cestodes | Cysficercns, Conuris, Fehinococeus, Finna,
Hydaligena, Hydatis, ete.) are not entitled to the law of priority.

The genns Twnia is frequently divided into three subgenera: Cystlicercus ( = Cys-
totenia), Coenurus, and Echinocoecus. Twnie must be substituted for the first sub-
genus (type Il solium) and Echinococcifer must probably be substituted for the third
subgenus,
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Ege with thin transparent shells; frequently in ego cn,lmulr_-a, in seme eases
scattered throngh the segments; head nearly always armed with hooklets on
rostellum ; larval stage a eysticercoid; adults in birds and mammals.

Dipylidiine (p. 193), 27
Anoplocephaling.!

5. Ova with well developed pyriform body: genital canals pass dorsally of longi-
tudinal canals and main nerve trunk (not yet satisfuctorily demonstrated for
T e e e el e e e P SR =

Opa without pyviform body: genilal canals pass dorsally of venlral canel and nerpe,
et wentrallyof dorsal canal (not yet demanstrated for Stilesin centripunctata). 10

6. Uterns a transverse tube, generally continnous, in some of the double-pored
forms divided (double), one tube for each ovary, and generally provided with
proximal and distal ponches; dorsal canal lies dorsal to dorso-lateral of ventral
canals; peduncnlated prostatic gland abasendt. - coo. Loomiinnioe el T

Uterns more like a network in its early stages; afterwards thn hnumlnrlea of the
meshes nearly or quite disappear and the uterns (or nteri) appears like asac.. 9

1The genera of Anoplocephaling may also he determined hy the following key, which
although simpler than the one given above, is mneh more arvtificial ;

Anoplocephaline,
A Gen bRl maras gE R
Genital poresdonble ... ...l ST B T e e
B. Genital pores unilateral or llrf*;.,ul.lﬂj' -.l“i'l"ll:l-fﬂ tuth decided tendency to
1 e s e sl
Genital pores regularly alternate or nem‘]y m, peduneulate prostatic glands
[ o e R S R i

. Pores nnilateral; tu‘stmim mu]ntrn] or m"w]-. g0 in mf.-limn ficld opposite pores;
uterns transverse with prumnml and distal pouches; pedunculate prostatic
#land absent. . T e R e ——— L T i

Pores |rrugl|]..l,r]y |]'h:l:rp:|"1lu w Ith lillf‘lﬂml fa I!lh‘!.m -y to nnilaterality; nterns forms

a network in its younger stage, later the meshes become nearly or gnite
obliterated; testicles extend across the median field to or beyond the ovary;
distinet pedunenlated round or elongate prostatic gland present. . Andrye, 26

D. Egg without pyriform body........... e e e e e e e R o
Ege with well-developed py rlﬁ}llll hmh ; uterus f]“'ll!ﬂ‘l. erse with thin-walled
proximal and distal pouches; genital canals pass daors: |11_1. of dorsal and ventral
eanals and main longitndinal nerve trunle. ... ... .. S . Bertia, 14

E. Ulerus single and transeerse, wilhont pouehes, or fIrJ'HMﬂ, @ eor :-n-rm;nu iikc cgq pouch
being present near each ventral eamal, the mediaon transverse compecting canal not
vigible; genital canals pass dovsally of weree and ventral canal, but ventrally of dor-

o 2ol canal (not shown for 8. centripunetata) . ... ... ... ......... Slilesin.

Uterus transverse bul wndulate, with thick-walled asconspore or cornucopia-like eqg
pouches; gewital canals pass dovzally of werve and vewtval canal, but ventrally af
dorsal camnal . e o e ey e R B IS KN DT

F. Eggie r-l!huu!pyu_j‘nrm LR n.l‘rrn.w hm.runnm el o late, with lﬁnl-ﬂwlf&." A -
spore oy cornucopia-like eqq ponches; genifal canalz pass dovsally of ventral canals

and werves, but ventrally of dorsal canal. .. .. ... . ... ......... Thysanosewmas
Ere with well-developed pyriform body ; gﬂ]:lt‘l.'! canals {lnrsnlly of ventral an:l
dorsal canals and nerves. . ... ... ool imacie s S L e e

G. Uterns a transverse tube, ﬂmg]c or donble, with tllm-wnllﬂl e pt:-uches,dnml
canal dorsal to dorso-lateral of ventral canaly vagina ventral of eirrng pounch

on both sidesof the segment .. .................................. Cillolenia, 19
Uterus veliculate, double; dorsal canal dovsal to dovso-nedian of ventral canal; vagina
ventral of right cireas pouch, dorsal of left civrus poueh oo oooean ool Moniezia,
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o T e S R e e e 8
Gienital pores double; vagina ventral of cirrus pouch on both sides of the seg-
LRI o o e e e e P P e b e T R i b e b
8. Pores unilateral; testicles unilateral, or nearly so, in median field.

Anoplocephala (p. 150), 11
Pores regnlarly or irregularly alternate; testicles extend across the median held
(not shown as yet for B. studeri and B. satyri)_...._._...... Bertia (p. 160), 14
9. Genital pores irregularly alternate with marked tendency to unilaterality;
pedunculated ronnd or elongate prostatic gland near ventral eanal on pore side

of segment; dorsal canal lies dorsal to dorso (7 lateral) of ventral canal.
Andrya (p. 154), 26
Genital pores double; pedunculated prostatie gland abseni; vagina veniral of right
pirruzianad dorsalof lefd oirrme o oo - . aiiiieanaicice Moniezia.'
10. Ulerus single, transverse, but undulale, with asconspore or cornncopia-like vqg pouches;
genital pores gingle or donble; lesticles form a band in median field or are divided
: into two lateral groups, one in each Tateval ficld . . ... _.._.. Thysanosoma.®
I [ilerus single and tranaverse, or dowble, being ropresented by a cornucopia-like pouch
on each gide of the segment; genital pores ivregularly alternate; festicles in fwo lai-
| eral groups and absent from median line .. .. ... viiiiiinnn ionn.. Stilesia?

Anoplocephala.

1. Head with posterior lobes; body may attain 8 to 25 mm. leng by 3 to 15 mm. wide;

head 2 to 3 man. broad. Hesl: Horse (Hguus caballus) . ______. A. perfoliata.
Head without posteriorlobes............ccoeriinucrnnnn.. Heiiie o NID

12, Head £ lo 8 mm. broad; strobila 2 to 87 em. long by 5 to 20 nvm, bmad Host: Horse
(Equns caballus) and Mule (Equus asinus x eaballus) . ............ A, plicata.t
Head less than 1 mm. broad. . ...ovvaaaaeonns Slidsodfissitdngaianiaa i 43

13. Strobila 10 mm. long by 1.5 to 2.25 mm. I:mmi, nmut.a-um 10 to 28 segments;
distal segments may become nearly as long as broad ; genital glands confined
to proximal third of worm; testicles 15 to 30 in each segment; cirrus pounch
0.48 mm. long. Host: European rabbit ( Lepus cwnicnlus) and Monntain hare
L T T T I S P SIS sy ) O Sl [0 (1.1 o )

Slrobila atlains & fo 30 man., long by -i 1':.- oo, broad; 35 to 53 segments present, the
distal £ to £ completely filled with ova; testicles 80 (o 100 in each segment; cirrus
pouch attaing 0.8 mn. in length,  Host: Horse (Equus caballos).

A. mamillana (p. 153).

Strobila 10 to 16 em. long by 6 lo & wm. broad; 60 lo 80 lesticles present,  Host:
Aretomys, ilp mlmmimn e mn i mmn mmmmn nm e e mmmn ammnee obPGNGEErRaTiE (p. 154).

'18’91, Manwsm, R E] ANCHARD, Mém. SBoc, zool, France, IV, p. 187. Type, Tenia
expansa, Rndolphi, 1810.

For the species of this genns sve Stiles & IHassall, 1803, A Revision of the Adalt
Cestodes of Cattle, Sheep, and Allied Animals, Bull. 4, Burean of Animal Industry,
U. 8. Dept. Agriculture,

21836, Thysanosoma, DIESING, Med. Jahrb. d. dst. Staat. n. Folge, VII, pp. 105-111,

pl. 111, T'ype, Thysarosoma actinioides, Diesing, 1835,

For the species of this genns see Stiles in Stiles & Hassall, 1893, Bull. 1, Burean
of Animal Industry.

*1893, Stilesia, RAILLIRT, Traité de Zool, méd, et agric., I, pp. 277-278. Type, Tinia

globipunclata, Rivolta, 1874,

For the species of this genus see Stiles in Stiles & Haassall, 1893, Bull. 4, Burean
of Animal Industry.

‘Donbtful whether this specific term shounld atﬂ]ltl, as it is antedated by equina,
1781, and magna, 1789,
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14.

16.

17.

18,

19.

1.

Bertia.

Hosts: Rodentz;! eirrng ponch distinetly mngeular, prominent, with vesieula
seminalis; reeoptacninm seminis round and prominent; pores very regularly
alternate; caleareous corpuscles present or absent......ceeeceveveenreana. 18

Hosts: Primates aond lemurs: ' civens powch?; caleaveons corpuscles prescnt . ____ 16

5. frenilal pores in posterior half of lateral warging civris pouch abont 0.5 ma, long;

E,mnl',gm'm' seqends show a fendency do bheeome nareow awd hick: strobile attains 33
nuie, ine Length by € moe. in breadih, awd conlaing abond 90 seqgments, caleareow: cor-
pusclex not obxerved.  Host: Yellow-haived poreupine (Evethizon epixanthus) and
Ceaarada porcupine { E, dovsatns), North dmerica. . ........ B, americana (p. 165)
Genital pores inabont themiddle of the lateral margin ; civros ponchabont 0.4 mm,
lomgr ; posterior serments do not becoms narrow ; strobila attains 25 to 47 mm. in
length by 5 to 6.5 mm. in breadih, smd contains G0 to 95 serments; caleareons
corpuzcles present.  Host: Rabbit (Lepus, ap. 1), North Ameriea.
B, americana leporiz (p. 167).
Cirrus pouch not so prominent as vaging, and with baf weal masealature: recoplacn-
L sentinis vround to elongale and wod very prominent: pores deveqularly allernate;
purary counfined lo pore side of median feld; uterns transeerse with provimal and distal
R L TV | 11
Cirras poneh very smuscnlar; receplaceluny senvinis Hmﬂ,mh' pares ivregularly alter-
sarde; orary eclends o aporose porlion of median field; wlerus Iransverse with proe-
imal and distal powches; strobila 24 to 220w, long by 5 fo 17 mm, broad, and con-
taing 50 to £00 geqmonds.  Hoxd: Flying lemar (Galeopitheens volans), India.
B. plastica (p. 164,
Cirras powch? vesicula seminalis?; nierns composed of 30 (o 85 pelyhedral packhages. 18
Strohila attains 140 mne. o more in length by & do 20 avw, i breadth,  Host: Black
frowler { Alonatta caraya), FParvageay ..o .coceeveenvne... B.ontueronata (p. 162),
Strobila atteing 84 mm, o more in Tength Ery .0 wan i breeadth,  Host: Bonnel mos-
key ( Macaens giniens), fndia. ... ... wesensaesaasnss BecomferiE (p. 1637,
Strobila attaing 150 mm. in Tengih hrjr 15w, in i’jrq:.r;d”r by 2.5 wem, in thickness; geni-
tal pore alternates very rﬂfmﬂm!y. ora 55 to 60 . Host: Chimpenzee { Anthropo-
pishecns troglodyian) oo Co st st B, studeri (p. 161).
Strobila attains 245 mar. or wore in Tength Ty 20 man. i breadth by 2 mae. in thick-
nwesa: pares irvegulavly alternate; civens pouch cloviform; ova 55 to 58 o by 30 fo
J2p.  Hoat: Oran-wlan (Simiasatyras). ... .o..._...__... B.salyri(p. 161).

Cillofonia,

Cirrus ponch mmsenlar, generally pyriform, with distinet ontline, and swollen
proximally by the vesicula seminalis.. ...... ... ... ... Marmotae-Group, 20

Cirrns ponch tubular, resembling the nozzle of a hose, of equal or nearly
equal diameter thronghont its entire length, and not swaollen proximally by
any prominent vesieulaseminalis ... ... . . .. ... Pectinata-Group, 23

" Testicles arranged in a band extending neross the median field ... ... ...... 21

Testieles comparatively few in mumber, absent from median line, arranged in two
triangnlar groups, one corresponding to each ovary; cirrns ponch small,
0.16 mm. long, scarcely reaching the longitndinal nerve; pores in distal part
of lateral marging female slands near ventral eanal; dorsal canal: dorsal or
dorso-lateral of ventral canal; strobila attains 80 em. in length by 10 mm. in
breadth. Host: Common wild and tame rabbits { Lepus cunicnlus and L, cuwri-
culus domesticus), Enrope. . ..... cccvieccnn i iocnnncncna. O clencides (p. 179).

Testicles not confined to space hﬂhwﬂn TR Ry o P e A e L

Testicles confined fo distal poviion of segmend befiween ovarvies: eirvns ponch abowt 0.5
mni, Teng by .17 manr, broad, crosses The eqnals ; female glawvds some distance fron

'Characters satisfactory for an analytieal key arve still lacking.
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lateral canals ; transverse wlerng single with provimal and distal powches ; doysal
eanal between veniral canal and nerve; stvobila may altain 112w, long by 5 te 13
i, broad.  Hoal: Marmoet { Aretomys marmota), Ewvope. O, marmota ( p. 172).
. (lirrus pouch very large and prominent, may attain 1.12 mm. long by 0.32 mm.
broad ; pores at or near distal corner of lateral margin; female glands not far
removed from dorsal canal; several accessory ventral canals: strobila may
attain 80 em. long by 15 mm. broad. Host: Wild rabbit ( Lepus cuniculus),
U e e e S e e R weisessisanes snensmensens s dendionlote (p. 174).
Cirrns powch small, 0,24 ma. long; female glands considerably vemoved from dorsal
canal ; dorsal canal lateral or dorso-lateral of ventral canal ; reeeplaculim seminis
very large ; segments imbricate; sivobila aftaing 40 mm. long by 5.5 mnt. broad.
Howt: Praivie gopher (Geomys bursarins), North dmerica.. C. pracoquis (p. 181).
Cirrus pouch about 1 mm. long, extends some distance median of longitndinal
canals; testicles arranged in a band in distal portion of median field, extend-
ing beyond ovaries from eanal to eanal; ovary some distance from longitudi-
nal eanals; nterns single, with well-developed, prfoximal and distal pounches;
strobila attains 40 cm. in length by & to 10 mm. in breadth. Hosts: Common
hare (Lepus timidus) and mountain hare (L. variabilis) Europe.
. peclinala (p. 184).
Cirrus pouch not over 0.5 mm. long, extends scareely median of lateral canals;
uterns single or donble in the same strobila. Hosts: Lepus, North Ameriea. 24
Testicles in two groups, one for each ovary, extending laterally of ovaries but
abgent from median field : strobila attains 57 mm. or more in length by 10 mm.
~ in breadth. Host: Cottontail rabbit ( L. sylratiens) ... .. C. perplera (p. 189).
I Testicles in a band confined to distal portion of median field between the
ovaries; strobila attains 100 to 180 mm. in length by 10 mm. in breadth.
Host: Cottontail rabbit (L. sylvaficus) and marsh hare (L. palusiris).
C. nariabiliz (p. 190), 25.

?. Strobila nearly always more than 3 mm. broad; posterior flap of segments

nearly straight; segments slightly imbricate: genital pore in about the
middle of the lateral margin. Host: Cottontail rabbit (L. sylvatiens).
i, variebilis (p. 192).
Strobila nearly always more than 3 mm. broad; posterior flap of segments
lobed; segments imbrieate; genital pores generally in distal hall® of lateral
margin. Host: Marsh hare (L. palusiris)...... . variabilis imbricata (p. 193).
Strobila rarely over 2 mmn. broad; posterior flap straight; segments not imbri-
cate; genital pores generally in distal portion of lateral margin, generally
donble, oecasionally single. Host: Cottontail rabbit (L. sylvaticus).
. variabilizs angusia (p. 198).

_—

dAndrye (Furopean).
2§, Genital pores near posterior corner of segment; prostatic gland clongzate; head
about 1 mm. in diameter; testicles comparatively few in number, confined

3 chiefly to aporose side of median field; cirrug pouch 0.32 to 0.3 mm. long;
strobila attaing 60 to 80 em. in length by 5 mm. in breadth., Host: Common
1 hare ( Lepus timidus), Europe....................... A. rhopalocephala (p. 153).

Genital pores in about the middle, or in the distal half of the lateral margin;
prostatic gland round; head about 0.5 mm. in diameter; testicles about 50 in
number, scattered through entire median field; eirrus poueh 0.4 to 0.48 mm.
long; strobila attains 100 em. in length by & mm. in breadth. Host: Wild
rabbit ( Lepus cunicnlus), BEOTope..coon oveenisnnmnnannecans A, enniculi (p. 158).

, Dipylidiine,
N I L e e s e s L s s s

Suckers armed with minute hooklets (with four exceptions known only in
Lo R S N R R S TR e

28, Genital pores donble. oo .oeoos oot iiian o s e e 29
Genital pores single, irregularly alternate or unilateral. ... .o oveeocennoooonn 31

E———
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f{l Two Rubnudiﬂu oriies in each -Bum:n-' e e e T e e e e R

fIne median oeary tncach segnient. .o oo iieiorncais cann ccaninnnnn saee Amabilia,)

30, Several rows of hooks upon rostellan______ .. .. ... .ceeo.... Dipylidivm.?
A single vow of hooks wpon vestellam .. .. ... ... .............cii.ioo-. Colugnial

31. Dorsal ool of hooks wmuch longer Hmu venlral pool or prong ; t:enlm.' root very shorl;
hooks & to 12 (rarely {0 26) in number; known only in birds. ... Divepanidotienia,

Dorsal vool of hooks almul the same lenglh as ventral rool and prong - coeeee ... 32

A2, Dersal vool shorter than prong or vewtral rool ; hooks genevally Tess than 20 in number

(range from 10 lo 28) fjﬂ!imlymw unilateral or ivregularly allernate ; known only

T e e e S T e SR T

Dorsal vaol longer than prowg or ve J!l'.‘r'f:n" wod ;i rostellum iz armed, thereare 24 fo S50

hooks present @ genilal pores nnilaleral (on lefl of seqments) ;@ three festicles nor-

neatlly presend in each seqgment @ velvactile vostellum arned with minule hooklets or

rudinentary and wnarmed ; eqgs with three envelopes ; parasilic inman, chivoptera,
insectivora, rodents, and insectivorows bivds ; Tarval slage in inzects or myriapoda.

. Hymenolepis.®

3%, Hoolks on snekers areanged in civenlar rows on horder; hooks on rostellnm resem-

ble a hammer in form amil are artanged in a double row; with four exeeptions

Enowh only in Dirds oo e vt e s e o DDA [p. 1045, 35,

V1893, dmabitia, Diavarg, Boll. Soc, Nat., Napoli, 1. ser., ".-'I] {1—2}, P. 13 August.
28, 1803, Type, Twwia lamelligera, Owen, 1835,

? 1896, Diploposthe, Jacont, Zool. Anzeiger, XIX, No. 505, June 15, 1896, pp. 268-269.
Type, Tania leviz, Diesing,

See Stiles, 1896, Bull. 12, Bureau of Animal Industry, p. 31. From the diagnosis
given by Jacobi I fail to see how Diplopesthe differs from Amabilia.

(1863, Dipylidiem, R. Levckart, Die menschlichen Parasiten, I, p. 400. Type,
Teenie elliptica, Batsch, 1786 — Tania caning, Linngwns, 1758,

1858, ¢ Alyselminthus, ZeEDER, 1500 pp.,” of Weinland with Tenrie cucumering, ]
Bloch, 1782 = Twnia caning, Linmens, 1755, as type.

1884, Micrelenie, SEDGWICK, a8 subgenus in CLavs & BEDGWICK, Elementary
Text-book of Zoology, [, p. 336, Type, Twnia cucumering, Bloch, 1782 =
Tamie eanine, Linmwens, 1758,

For species and bibliography see Diamari’s monograph (1893) 11 Genere Dipylidinm,
L.I.;l,:I Attt B, Acead. Scienze fisische o t|1:'lt.£=||:|:l.l.i1:h|r, 2 Ber., VI, No. T, i1 PP, P]u.
I-I11.
2IRT3, Cotagnia, Diamani, Bell. Soc. Nat. Napoli, 1. ser., VII (1-2), p. 11. Aungust

28, 1893, Type, Tenia digenopera, Paaquale, 1890,

See =tiles, 1896, Bull. 12, Borean of Animal Industry, p. 29.

11802, Dyepanidotenia, RatnLiet, Bull. Soe. zool. France, XVII, p. 116. Type, Tania
lanceolala, Bloch, 1752,

¥ 1896, Cheanotmria, RATLLIET, Ree. méd, viét,, 8 ser., IIT (5), March 15, 1806, p. 159
Type, Tewin infendibaliformis, Goeze, 1782, 3

Forspecies and hibliography of this genns see Stiles, 1806, Bull. 12, Burean of Animal
Industry, pp. 36-45, G0-G1.

81892, Dicranotenit, RATLLIET, Bull. Soc. zool. France, XYII, p. 116. Type, Tienia
eoronula, Dujardin, 1845,

For species and bibliography of this genns see Stiles, 1896, Bull. 12, Burean of
Animal Tndustry, pp. 32-36,

"185%, Hymenolepis, WiINLAND, Human Cestoides, p. 49,52,  Type, Tenia flavopune-
tafa, Weinland, 15358 —= Tania diminnta, H!Iﬂ.ﬂ-l]}hl 1219,

1858, Lepidotries, II|.1lr'|-.l."-».L-.-'Il“-.[}. as anbgenus of Hymenolepis, Human Cestoides, p. 52,
Type, Tenia muring, Dujardin, 1845, proposed by Weinland, but this snbgenus
ineludes the type of the Fennsa.

For species and bibliography of the genns see R. Blanchard, 1881, Hist. zool. et |
mdéd. des Téniadés du genre Hymenolepis, Weinland. Paris. 112 pp.,, 22 figs. i

|
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Hooks on suckers arrangod in aemﬂzi’ !'ruuarrrae IO i!mnk.s af m_,l"umiibui'um rery
sinall (4 p) arvengedin a single row ; kbwown only in birds ... ... fiphryecolyle.!
Hooks on suckers arranged in one median sel and (wo loleral sels ; hooks on rostellum
provided with long dorsal root and arranged in a single row ; known only in birds,

Echinooolyle.®
Subfamily !
.
34. Anterior extremity of strobila cxpanded in form of a hammer_ ... ... .. Fimbriaria.?
Anterior segments becone caleifvrm and funclion as psendoseoler (. o ... Tiiogenes.
» Davainea.

3o, Found in bivds ; see Stiles, 1556, * p. 45.

o b T T e R R S LU B W ML

36. Genital pores nnilateral; o single egyr in ench ege enpsnle .. ooen coenennana. 37

Genital pores generally alternate; strobila attains 85 mm. or more in length by

3 mm, in breadth; suclkers not invaginated; eggs grouped 5 to 15 in each egg

capsule. Host: Eastern Jackass have ( Lepus melanotiz) and Cottontail rabbit

T e e e B LT el )

37. Bunckers (always?) invaginated; strobila attains 105 mm. long by 3 mm. broad.

Hoat: Avizona cottontail (L. evizone) - . ... _..._..._. 1) relractilis (p. 195).

Suckers nol invaginated. .. ... ... .oiiiiinoania..... e

38, Rostellom armed with dowlile vow of ﬁ-"r:-nr-! O ﬁuuk-"r 18 n iﬂw ; $.'rohrlr' allaing 250
to 300 mni. long, composed of 500 to Gk} seqinents.  Host : 'Jﬂ:r; { Homo sapiens).

I madegascariensis (p. 194).

Rostellum large, armed with (#) a single row of numerous minnte hooklefs ; suckers

arned with & to 10 rows of hooks, Hoesi: Common Tndian Pangolin (Manis pen-

T A U L S e R R R SR R e D. contorta (p. 195).

COMPENDIUM OF THE PARASITES ARRANGED ACCORDING TO THEIR
HOBTS,

In the following list are given the hosts of the parasites disenssed in
this paper, so far as they are known to me. 1 have personally exam-
ined the species starred (*) for the hosts under which they are given.
For the name of the collector in each case see text. The numbers given
with the names of the hosts are those of von Linstow’s Compendinm
and Nachtrag. The geographical distribution refers to the host. (ne

11870, Ophryocoiyle, Fr11S, Videnskab, Meddel. fra den Naturhist. Foren., Kjoben-
havn [aar 1869], 1870, pp. 121-124, pl. I. Type, Opliryocotyle profens, Friis,
1870.

R. Blanchard gives the date as 1864, Braun gives it 1870. Original not at my dis-

posal.  For species see Stiles, 1896, Bull. 12, Burean of Animal Indunstry, p. 56.

#1891, Echinocotyle, R. BrLaxcnarp, Buoll. Soe. zool. France, IV, p. 423. Type, E.
rossetert, K. Blanchard, 1891,

31802, Fimbriaria, Frivicn, Der Naturforscher, XXIX, pp. 13-14. Type, Tania
mallens, Gooze, 1782,

1850, Bhynchotwnia, DiEsiNG (as segtion or snbgenus of Twenia), Systema Helmin-
thum, I, p. 521. Type, Tenic mallens, Goeze, 1782,

1892, Epigion, LiNTON, Proe. U. 8. Nat. Mus., XV, p. 100. Type, Epision plicatus,
Linton, 1892,

11868, Idiogenes, Knanng, Videns., Meddel. fra d. Natorhist. Foren. Kjobenhavn (for
Aaret 1867), 1868, pp. 122-126. Type, Idiogenes olidis, KRanBE, 1868,

b Btiles, 1896, Heport upon the Present Knowledge of the Tapeworms of Poultry,
Bull. 12, Burean of Animal Industry, 17. 8. Department of Agricnlture.
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or two parasites not disenssed in this paper are included in the com-
pendium for reasons obvious in each case,

I have elsewhere (15896) made a plea for the adoption of a modern sys
tem of nomenclature for the hosts, and have endeavored to introdoce
here the correct names for most of the hostscited. In the main, Flower
and Lydekker's Mammals-Living and Extinet (1891) has been followed;
in the few eases that I have departed from the names given in that work
I have done so upon the advice of Dr. T. S, Palmer. In order to pre-

-

vent confusion by this change in host names, I have added the names
nsed by von Linstow in his compendium or by other authors in their
writings, cross-referencing the synonyms to the proper name. It is
impossible to give a monographic list of the genus Lepus and to estab.
lish the correet names of all the forms until that genus is revised by a
specialist in mammalogy.
Arovarra carava (Humboldt, 18115,  Black Howler.
( Slenlor caraga, Humboldt; 20, Wyceles niger @ 31. Cebus caraya, Fischer).
{Honthern Brazil, aracnay, Bolivia,)
* Hertie mucronalo.
Twwia megastoma,
ANTHROPOPITHECUS TROGLODYTES (Linnmns, 1758). Chimpanzes.
(2a. Simia troglodyles ; Troglodyles niger Geofl, )
{ Western and Central Eguatorial Africa.)
Diertia stnderi.
92, ArCTOMYS MARMOTA (Linnmus, 17558).  Alpine Marmof,
( Monntaing of gouthern Enrope—Alps, Pyrenees, and Carpathians,)
* Cittodienia nearmodon,
92k, ARCTOMYS, sp. !
{Turkestan. )
Anoplocephala transversaria.
M. Cepus carava, Fischer vide ALOUATTA CARAYA,
#0. CEpvs carvciNvs (Linnmens, 1758).  Weaping Capncehin,
{Paragnay to United States of Colombia. )
“Twenia No. 2, Gottheil,” p. 164, ‘I
2%, Eorus caparnLus ( Linnmens, 1758). Horse, ,]
* Anoplocephala mamillana,
Anoplocephala perfoliata, r
Anaplocephala plicala.
Anoplocephale plicata pediculala.
Anoplocephala plicata sivangulata, A
124, ERETHIZON DORSATUS (Linmeus, 1758). Canada Porenpine,
{ Boreal region of eastern North Ameriea.)

N

E Berlin americana, |

Teewia laticephala, Leidy. "'

? 4 Tonia peetinata™ with unilateral pores—7?, recorded by Cobbold, 1862. |
ERETHIZON EPIXANTHUS, Brant. Yellow-haired Poreupine. :

(Mountains of Western United States. )
" Bertia anericanad.
GALEOPITHECUS VOLANS ( Linnans, 17538). Flying Lemur, Common Colugo or Cobego.
(Sumatra, Borneo, Java, Malay Peninsula, Tenasserim, and Siam. )
Bevtia plastica.
GEoMYS BURSARIUS (Shaw, 1800). Prairie Gopher.
(Upper Mississippi Valley, southward to sonthern Illinois, Missouri, and
eastern Kansas. )
* Cittofaenia procoguis.

L.
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1. Hosmo sapriexs, Linnmens, 1758, Man.
Bothriocephalus cordatus,
* Bothriocephalus laius.
Davainea madagascariensis
Dipylidinm caminunt.
Hymenolepis diminuta.
Hymenolepis muring.,
r Krabbea grandis.
® Teenia con s,
*Tienia saginata.
| * Toenia soliwim.,
. INUUS cYNOMOLGUS Vide MACACUS CYNOMOLGUS.
EPUS AMERICANUS, Erxleben, 1777. Northern Hare.
(Wooded distriets, New England to Minnesota, and south to Virginia, along
the Alleghanies. )
1?4 Tenia pectinata,” reported by Curtice, ! 1892, p. 232,
s ARIZONE, Allen, 1877. Arizona Cottontail.
(Arizona, southern Nevada, and desert region of sonthern California.)
E * Davainea retractilis,
137, Lervs cuNicoLus. Common European Wild Rabbit.
Andrya euniouli. See p. 155.
Ednoplocephala wimerosa.
*Cittetaenia clenvides,
k. *Cittotenia denticulata.
187a. LEPUS CUNICULUS DOMESTICUS. Common Domesticated Rabbit.
=Cittotwenin clenoides,
; { ¢ Tania pectinata,” ! reported by Curtice, 1892, p. 233
LEPUS MELANOTIS, Mearns, 1890, Eastern Jackass Hare.
{Plains from Texas to Nebraska, west to Rocky Monntains.)
* Davainea salmoni.
LEPUs PALUSTRIS, Bachman, 1837, Marsh Hare.
(Marshy lowlands of South Atlantic States, from North Carolina southward. )
®Cittolenia variabilis imbricata.
138. Lepus syLvaTicus, Bachman, 1837, Cottontail.
(EBastern United States.)
*Oillolanie perplera.
*Citlolwnia variabilis.
*Cittotenia variabilis angusta.
* Davainea salnoni.
_Lerus TEXIANUS, Waterhounse, 1848,  Black-Tailed Jack-Rabhit.
(Great Basin,)
« An undeseribed Tania,”? reported by Curtice, 1892, p. 233.
140, Lerus TiMipus, Linnwus, 1758,  Common Eurepean Hare.
(A1l parts of Europe except the north of Russia, the Bcandinavian
peninsula, and Ireland.)
§ Andrya cunienli. See p. 155,
* Andryn rhopalocephala.
& *Cittolenia peclinala.
| 189, Lerus vanriaBiLis, Pallas, 1778. Mountain Hare.
(Northern Eurasia.)
* Anoplocephala wimerosa.
“Ciltofonia pectinata.

1] am unable to trace this specimen, but most of Curtice's 1. pectinata is C. variabilis.
*Impossible to tell definitely what species Curtice referred to, but possibly the
parasite is Davainea salmoni and the host L. melanotis.

e



299 Y TAPEWORMS OF HARES AND RARBITS—STILES. VOL. X1X.

LEFUS, 5P. 1
(Home North Ameriean species.)
* Bertia americana leporis,
TLEPUS sP. T ( TWASHINGTONT, 8. F. Baird, 18556). Western Varying Hare.
('nget Sound. )
*Cittolenio ( ?} paviabilis,
Macaces cYNOMOLGUS (Linnmuns, 1758). Crab-eating Macague.
(12. Irnus cynomolgns.)
{Malay 'eninsula and Philippine Archipelago.)
“ Toenin No. 1, Gottheil,”  See p. 1654,
“ Panin No. 2, Gottheil.” See p. 161,
Macaces sixicus (Linmeus, 1771).  Bonnet Monkey.
{fonthern India. )
Eeviia conferia.
Maxis pENTADACTYLA. Common Indian Pangolin,
(Indig and Ceylou. )
Thavainea conloria,
20, MyCcETES NIGER, vide ALOUTATTA CARAYA.
3. PITHECUS SATYRUS, vide SIMIA SATYRUS,
SIMIA SATYRUS, Linnaeus, 1758, Orang or Oran-Utan,
(3. Pithecus satyrus.)
{ Smmatra and Borneo. )
Fertia salyri.
i, SIMIA TROGLODYTES, vide ANTHROFOPITIHECTUS TROGLODYTES.
TrROGLODYTES NIGER, vide ANTHROPOPITHECUS TROGLODYTES.

BIBLIOGRAPHY

By Avperr Hassavr, M. K. C. V. 8.

[If the date of publication wieder e aethor's nome is inclosed in parentheses, the citation bhas not
been vorified, | ]
Bairp, W. | Brats, M.
18533 —Catalogne of the species of Ento- | 184, —Wiirmer: Vermes. Bronn's Klas-
zon or Intestinal Worms coutained in sen und Ordnungen des Thier-Reichs,
the Collection of the British Mosenm, ete., Leipzig, Bd. 1V, Lief. 31-37, pp. J
London, 132 pp., Tab, I-11. 927-1156, Taf. XXXV-XXXVIL
DE BLAINVILLE. 1895, —Ld. Bd. IV, Lief. 38-42, pp. 1167-
1828, —Art., Vers. Dictionnaire desSei- | 1246, Taf. K}i?{.‘-'I!I—lﬁ LVIL y
ences naturelles, Btrasbourg, Tom. | lwi_]-.!' l!:I:.I‘L", Lief, 43-44, pp. 1247-
LVILpp.363-625,Pls. XX VI-XLVIL | 1201, ‘Inf. XLVIIL,
REM=ER, .J. (.
Braxcuarp, E. | 1821, —Icones Helminthnm systema Ru-
1818, —Recherches sur l'organisation : dolphii Entozoologicum illustrantes.
des vers. Ann. des Sei. nat,, 3° sér,, Vienmw. fol, XVIH pls, - ]
Zool., Tom. X, Paris, pp. 321-364, PL. | (oppown, T. 8, E
XI=-XII. 1862, —Remarks on Tenia peclinale, In
Braxcnann, i a letter from Dr. T. Spencer Cob- 1’
1891 A.—Snr les helminthes des pri- bold, M. 1, F. L. &, London (Eng-
mates anthropoides, Mém, dela Soc. land), to Professor Lawson, Queen’s
zool. de France, Tom. IV, pp. 156-196, College, Kingston. The Canadian
fig. 1-4. | Naturalist and Geologizst, Vol, VII,
18091 L. —Notices  Helminthologiques. PP $04-895,

(Denxitme série.) 6.—Sur les téni- | opprux, F. C. L
adés i ventonses armndés, 7.—Cestodes 1812.—FEndozoologische Beitriige. L.

dun groupe des Anoplocephaline R. iiher Taewia dentienlate Rud. und T,
Blanchard, 1891, 8.—SurlesMoniczia- erpansa Rud. Arch. fiir Naturge-
desrongenrs. Mém. de la Soe. zool. de schichte, Jahrg. VIII, Bd. I, pp.

France, Tom. IV, pp. 420-466,fig. 1-35. S15-334.




wo. 1105,

CurTticE, C.

1888, —Early stages in the life of Twnia
pectinata, Seience, N. Y., March 23;
also, Texas Live Stock Journal, April
14, 1888,

1892, —Parasites, being a list of those
infesting the domesticated animals
and man in the United States. Jouor-
nal of Comparative Medicine and
Veterinary Archives, Vol. XIII, New
York, pp. 223-236.

DAVAINE,

1870.—Note sur une nouvelle espice
de Tmnia, recueillic & Mayotte (Co-
mores); sunivie de examen micro-
scopique de ce Twenia, par le Dr. Da-
vaine. C. K. et Mém. Soc. Biol. Paris,
(1869) 1870. Mém., pp. 233-240, Pl
¥I.

Iesing, K. M.

1850.—Systema Helminthum.
Vindobonm. 679 pp.

1854.—1'ber eine Naturgemiisse Ver-
theilung der Cephalocotyleen. Sitz.

Vol. 1.

d. k. Akad. d. Wiss. Wien, Bd. XIII,

- BHG-G16.
1864. —Revision der Cephalocotyleen,
Abtheilung Cyclocotyleen.

Pp- 357-430.
Frovcm,

1802, —Beitriige zur Naturgeschichte
Der Natur- |

der Eingeweidewiinmer.
forscher, 8t. XX1X, Halie, pp. 5-96,
Taf. I-1I.
Gorzk, J. A. E.
1782.—Versuch einer Naturgeschichte
der Eingeweidewiirmer thierischer
Kirper. Blankenburg, 471 pp.,35 pls.

GurLT, E. F.
1831.—Lehrbuch der pathologischen
Anatomie der Hauns-SBingethiere. 1.
Theil. Berlin. 399 pp.

Jakorl, A.

(18M). — Bandwiirmer im  Tasen.
Dentsche Jiger-Zeitung, Bd. XXIV,
No. 7, p. 98,

KRABEE, A.

1869. —Bidrag til Kundskab om Fuo-
glenes Bandelorme. Kgl. Dansk
Vidensk. Selsk. 8krifter, 5. R., Natur-
vid. og math. Afd. & Bd. VI, 1870, pp.
251-363, Taf. I-IX. (Aunthor’s extras
published 186Y9.)

PROCEEDINGS OF THE NATIONAL MUSEUM.

Site. d. |
k. Akad. d. Wiss. Wien, Bd. XLIX,

223

Knappe, A.—Continned,
(1879).—Cestodes ges, von A. P. Fed-
schenko anf aeiner Reise in Torkes-
fan. Verh. d. k. Ges. d. Frde. d. Na-
tur., Anthropol. und Ethnographie,
| T. XXX1V, Moskan.
LinEe.

| 1895 A.—Beitriige zur Kenntnis des Ros-
tellnms nnd der Beolexmnsculatur der
Twenien. Zool. Anz. No. 453, XVII
Jhg., pp. 279-282,

1895 I.—Mitteilungen iiber einige we-
nig bekannte bez. nenesiidamerikani-
sche Twenien des k. k. naturhistori-
grhen Hof-Musenms in Wien. Arch.
f. Naturg., 61, Jhg., Bd, I, pp. 199-212,
Taf. XI.

| MARIGUES.

1778, —Observation sur des vers Ténia
trouveés dans le ventre de quelques
lapins sanvagzes. Observations sur
ln Physique, ete. (Rozier), Tom. XIT,
Paris, pp. 220-21, PL II, fig. 3.

MerYNER, H.

1885. —Anatomie und Histologie zweier
nener Tienien-Arten des Subgenns
Herlia, Tawia (Bertia) mucronala n,
sp und Tenia (Berfia) conferta n. sp.
Ein Beitrag zur Keuntniss der Cesto-
den. Halle. Inang.-Diss., 106 pp., 2
plates; also Zeitsche. f. Naturwiss,,
Leipzig, LXVIII Bd., 1885, pp. 1-106,
Taf. I-1L.

Moxirz, R.

| 1880, —FEtudes sur les Cestodes. Bull
scientif., du Ddpart. du Nord, 2¢ sér.,
3¢ ann., pp. 240-246.

NeEvMmaxy, L. G.

1887.—Traité¢ des maladies parasitaires
non microbiennes des animatx do-
mestignes. Parvis. 673 pp., 306 figs,

1892 A —Traiteé des Maladies, ete. 2 éd,
of Nemmann, 1887, Parvis. 767 pp.,
364 figs.

1892 B.—Neumann’s Parasites and Par-
asitic Diseaszes of Domesticated
Animals. 200 pp., 361 figs. Transla-
tion of Neumann, 1802 A, by Flem-
ing., London.

PAGENSTECHER, H. A.
1877.—Zur Naturgeschichte der Cesto-
den. Zeitschr. f. wiss. Zool., Bd.
XXX, pp. 171-183, Taf. X.




224

Parras, I, &,

1781 . —Bemerkungen  iiber die Bamd-
wiirmer in Menschen und ‘Thieren.
Neue nordische Beytriize, ete., B, I,
St. P'etersh. u. Leipzig, pp. 39-11%,
Pl. TI-1TI.

eTERs, W,

I871.—Note on the Tania (rom

Rhinoceros lately described by D

Murie. Proe. Zool. Soc. London, pp.
146-147, fig. 1-2,

RalLnier, A.

1590, —Une nouvelle affection parasi-
taire du lievre et dun lapin de ga-
renne. Rev.d. Se_nat. appli. Bunllet.
bimiens, de 1a Soe. Not, 4" Acelimat. de
France, Tom. XXXVII, No. 8, Paris,
ph. 345-352,

1898, —Traité de zoologie médicale et
agricole, 1. fase.

1896, —Qualgies rectifications a la no-
menclature des parasites. Hee. d.
méd. véb., vili® sér., Tem, I1I, No, 5§,
pp. 157-161.

Rienm, G.

1881 A.— [Untersuchungen an den
Bandwiirmer der Hasen nnid Kanin-

chen.] deitschr., f. «. pes, Natur.
wiss. Halle. Dritte Folge, B, VI,

. 200,

1881 B.—Studien an Cestoden. Zeit-
gehr. f. d. pes. Naturwiss., Dritte
Folge, Bd. VI, pp. 345-610, Taf. V-VI;
also Inang. Diss, 1lalle a. 8. 66 pp.,
2 Taf,

Ruponrnr, C. A.

120 . —Bemerkuneen ana dem Gebiete
der Naturgeschichte, Medizin nnd
Thierarzmeykunde anl ciner Reise
durch einen Theil von Dentseliland,

Holland und Frankreich. 1. Th.
Herlin.
1805.=Id. 2, Th. Berlin.

1510, —Entozoornm sive verminm intes-
tinalinm historin naturalis. Vel. 11,
Pt. 2. Amstelmdani.

1814.—Erster Nachtrag zn meiner Na-
turg., d. Eingeweidewiirmer. Ges.
Natorf. Frennde Bervling Mag, I d.
neugt. Entd. i.d. ges. Naturkde,, VL.
Jhg., Berlin. pp. ¥3-113.

1819.—Entozoornm Synopsis.
811 pp., Tab, I-111,

Berlin.

-

TAPEWORMS OF HARES AND RABBITS—STILES.

the

VOL XIXE.

SETTI, E.

1891.—5ulle Tenie dell’® Hyrax dello
scion,  Atti d. See. Ligustica di Sei-
enge Naturali, Ann. I, Vol 1I, 11
pp., 1 Tav., Reprint.

1203 —Elminti dell” Eritrea e delle
regioni limitrofe. Atti Soc. Ligust.
di Sei. Nat., Vol. LY, 21 pp. Reprint.

STILES, On. WARDELL,

1353, —Bewerkungen iiber Parasiten—
17: Ueber die topographisehe Ana-
tomic  des Gefiisssystems  in  der
Familie Tieniadie, Cent. £ Balkt, u.
Paras,, X111, Nos. 14-15, pp. 457-405,
12 Albild,

18 A.—Bemerkung iiber Parasiten—
200 Ueber die Erhaltung von Ty pen.
Centralbl, fiir Bakt. w. Paras., XV,
Nos., 13-14, pp. 477450,

1894 B. —Notesurlea Parasites—31: Une
phase précoce du Ténias du lapin.
(Notice Bull. Soc.
Zool. de France, Tome XIX, pp. 163-
165; Translation in, The Veterinary
Magazine, Vol. IT, 1895, pp. 32-35.

1895 A.—Notes parasites—36: A
double-pored Cestode  with  ocea-
sionil single pores. Cent. f. Balt.
w. Paras., 1, Abth., XVII, Nos. 13-14,
pp. 457-459, 1 fig; also in, The Veter-
inary Magazine, Vol. II, 1895, pp.
222225, 1 fig.

1806 B.—Notes on parasites—38: Pre-
hminary note to “A revision of the
adult Leporine Cestodes,”  The Vet-
erinary Magazine, Vol. I1, pp. 311-
H6; alse in (. H. 4, séances dun
troisicme Congris International de
Zoologie, Leyde. 1886, pp. 347-3561.

18, —Report npon the present knowl-
edee of the Tapeworms of pounltry,
Bulletin Noe. 12, Burean of Aoimal
Industry, U7, 8. Dept. Agrie., Wash-
ington, D. C. pp. 1-79, Pla. I-XXI.

BriLes, Ui, WarngeLn, aml Hassati,
ALBERT.

1803.—A Revision of the adnlt Cestodes
of eattle, sheep, and allied animals,
Bulletin No. 4, Burean of Animal
Industry, U. 8. Dept. Agrie., Wash-
ington, 134 pp., 16 plates.

1896 A.—Notes on parasites—i41: Cleno-
tieniee  denticnlata (Rodolphi, 1804),
Stiles and Hasaall, 1396, The Vel
Mag., 111, pp. G=4.

priliminaire, )

01







Fiags. 1-7.

F'iGs, 1-3.
1.

Fras, 1-7.
1.

o

226

EXPLANATION OF PLATES.
PraTe Y.

Anoplocephala wimerosa and Adnoplocephala wamillana.

Anoplocephale wimerosa, from the European Mountain Hare ( Lepns varia-
bilis). Drawn fromspecimens taken by R. Blanchard at Briangon, France,

. Dorsal view of adult worm, No. 1363, TV.8.N.M. Enlarged about 15 times.

Feiss, 4-a° 10,

Ventral view of head and proximal segments. Aleohol specimen. Enlarged
about 15 times,  Xeiss, 4-a* 10,

Lateral view of head and proximal segments. Aleohol specimen. Enlarged
albout 15 times,  Xeiss, 4-a* 10,

. Apex view of head. Aleohol specimen. Enlarged about 15 times. Zeisas,

4-a" 10.
Isolated segments showing testicles, cirrns, and female organs. Zeiss, 4-16.
Older segments with heginning nterns, Zeiss, 4-16.

. Egg containing oncozsphere snrrounded by pyriform body, Zeiss, 44,

Awoplocephale mamillana, from the horse ( Equus caballus). Combined from
Nos, 1368-1369, 1.8, N M., taken by Hassall in London, England. Enlarged
abont 15 times. Xeiss, 4-a™ 10,

Drawn by Haines.,

Prate YVI.
Anoplocephala mamillana and Anoplocephala transversarvia.

Anoplocephala mamillana, from the Horse ( Equus caballus).

Male organs: el. g., genital cloaca; ci., cirrns; p. g., genital papilla;
p. i e, cirens-poneh; v, s, vesienla seminalizs; e, 4., vas deferens;
t., testicles; e. e., vas efferens. After Zschokke, 1889, P11, fig, 10.

. Female organs: el. g., genital cloaca; p. g., genital papilla; o. ., vulvas

pd., vagina; ree. s, receptaenlnm seminis; e. sem., seminal canal; g. .
x., collecting canal for half of the ovary; g. d., common oviduet; v. 4L,
vitello-duct; gl v, vitellogene sland; gl 4., ovary; gl e, shell-pland ;
o, d., oviduct; wi., uterns. After Zschokke, 1889, P11, fig. 11.

. Egg with three shells. After Zschokke, 1889, P11, fig. 14,

. Avnoplocephaln transcersarvia from Arveloneys ap.

- Male organs; Lefters same as for fig. 1. After Zschokke, 1889, PL 1, fig. 17.
. Female organs: Letters same as for fi;;. 2. After Eschﬂkke, 13&"-.], Pl. I,

fig, 19,

i. Head and proximal segments.  After Zscholklke, 18289, PL 1, fig. 15.

Egy with three shells. After ¥Xschokke, 1880, PL I, fig. 20.
Drawn by Haines.

PraTe VIIL
Andrya rhopalacephala.

Andrya rhopalocephala, from the Enropean Hare ( Lepus timidus).
Strobila with liead, natural size. No. 1379, ULS.N.M.
Three views of head, enlarged about 15 times. No. 1379, U.S.N.M.
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Fiz. 3. Two views of head, enlarged. After Riehm, 1881, PL V, fig. la-b. '

4. A young segment showing testicles in the aporose portion of median
field; the cirrns-poneh and vagina are becoming differentiated, and the
anlage of the female glands is distinet; the anlage of the receptacnlum
connects the anlage of the female glands with the vagina. No. 1481,
U.5.N.M. :

5. An older segment; the testicles are larger; cirrus-pouch, vas deferens,
and the elongate prostatic gland are distinet; the ovary, vitellogene
gland, and receptaculum seminis are well developed; the latter is con-
nected with the genital pore by the vagina. No. 1481, 1.8, N.M.

6. A still older segment; of the male organs, the cirrns-pouch and a portion
of the vas deferens are still visible; of the female organs, the glands
have entirely disappeared, the receptaculum seminis and vagina are
still preserved, while the developing nterns has assumed the form of a
network. No. 1484, U.S5.N.M.

7. A somewhat older segment, in whieh the cirrns-ponch and the receptacn-
lum seminis are still visible; the network of the uterns is much more
distinet, No. 1484, U.S.N.M,

Fi1Gs. 1-2 and 4-T are drawn from Riehm's cotypes, taken in Saxony, but very poorly

preserved.

N. B.—As the statements regarding the uterus are made npon poorly
preserved material, they shonld be taken with reserve until confirmed
by an examination of freshly preserved specimens.

Drawn by Haines.

PraTe VIII.
Andrya rhopalocephala and Andrya cuniculi.

FiGs. 1-3. Andrya rhopalocephala, from the Enropean Hare ( Lepus fimidus).

1. A gravid segment showing cirrus-pouch, receptaculum seminis, and the
nterns; the latter has lost its net-like structure. No. 1484, U.8.N.M.

2, Riehm's original figure. Thesegment shows: #., longitudinal nerve; E.,
ventral canals, with transverse canal at distal end of the segment; £,
testicles; e., ovary; d., vitellogene gland; s., shell-gland; ». &, recep-
taculum seminis; »., valvaand vagina; o b, cirros-pouch ; v. 8., vesicula
seminalis; ». d., vas deferens; p., elongate prostata; w., uterns. After
Riehm, 1881, P'1. V1, fig. 1.

3. Egg. After Riehm, 1881, P1. V, fig. 18.

4-8. dndrya enniculi, from I“:III’E}[JBIIII Wild Rabbit ( Lepus cuniculus),

4. Head and neck. After Rielim, 1881, 1. V, fig. 2.

5. Segment showing: FE., ventral canals, connected by transverse canals; &,
testiclea; e., ovary; d., vitellogene gland; s, shell-gland; ». s, recep-
taculnm seminis; ». d., vas deferens; p., ronnd prostata; L m., r. m.,
longitudinal and cirenlar muscles of the cirrus-pouch (e, b.); v, 5., vesi-
cula seminalie; v., vagina. After Riehm, 1881, PL VI, fig. 3. :

G-8. Begments in three different stages of development. Drawn from one of
Riehm's original specimens labelled ¢ Twnia rhopalocephale™ {rom
W Lepug timidus,” see p, 155. No. 1377, U.8.N.M., poorly preserved.
Drawn by Haines.

Prate 1X.
Andrya cuniculi; Bertia studeri; Dertia mucronata ; Berfia conferta.

Fic. 1. dwdrya cuniculi, gravid segment showing eirrus-pouch, receptaculnm semi-
nis, and uterns with eggs. No, 1377, U.S.N.M.
2-3. Bertia studeri, from the Chimpanzee ( dnthropopithecus troglodytes).
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Strobila with head. After R. Blanchard, 18914, fig. 2.

Three specimens of the pyritorm body of the egz, After R. Blanchard,
18014, fig. 4.

Bertia mucronata, from the Black Howler ( Alonalta caraya).

Tranverse section of segment at genital pore: I, N., lateral nerve trunk;
N. N, ventral accessory lateral nerve; Er. H., ventral canal; Fz N., dor-
sul canal; UL, uterus; Mi. 8., middle layer; E. &, cortical layer; M. ir,
transverse museles; M. [, transverse section of longitudinal muscles:
Ov., ovary; [ls., vitellogene gland; Fl., oviduet; E. Fg.;, * Excavatio
vaginae;” Kl, cloaca; Pr. g., genital pore; Fd. E., end portion of vas
deferens; V., vagina; 1., vas deferens; Kee. s., receptaculom seminis;
Shig., duct of receptaculnm seminis ; Sd., shell-gland ; 8beut., subeuticula;
Ho., testicles; Cnt., cuticle. After Meyner, 1895, P1. 1, fig. 3.

Ventral view of segment from one of Meyner's cotypes. No, 1483, U.B.N. M,

Bertia couferta, from the Bonnet Monkey ( Macacus sinicns). Transverse
section. After Meyner, 1895, P1. 11, fig. 9. For lettering see fig. 4.

Drawn by Haines. o

PraTE X.
Bertia amervicana; Berltia americana leporis.

. Bertia americana, (rom Evethizon.
Specimen from the Yellow-Haired Forcupine (Evethizon epizanthus),
Natural size.
Bpecimen from the Canada Porcopine ( Erelhizon dorsatis).
After Curtiee, nnpublished.
. Three t.ml:l,rguil views of hemd,
d-a* 10.

Natnral size.

specimen from K. epizanthos  Heiss,
alter Curtice, unpublished. Specimen from
I dorsatus.

ure is combined {rom a specimen mounted whole, and from several
longitudinal and transverse sections, The lhead is retracted; dorsal
canal is between ventral canal and nerve; female anlage appears in
gecond segment; testicles in third segment, and round receptaculum
geminis in fourth segment. The testicles become more numerous and
the female glands gradoally shift position to the rvight or left of the
median line aceording to the position of genital pore. Zeigs, 4-a*.

canals are comnected with the transverse canal; the female anlage
appears in the median line, Host: E, epiranthus,

Transverse section of segments of a specimen from E. epiranthus.
4-11.

Gravid segment. Host: FE. epizanthus.

Bertin anericana leporis, from Lepus sp.

Strobila, natural size. No. 1171, T7.5.N.M.

Head. No. 1170a, U.8.N.M. Zeiss, 4-a* 10.

Head. No. 1176a, U.B.N. M. Zeiss, 4-a* 10,

Dorsal view of young segments showing nerves, dorsal and wveniral
eanals, cirrus, cirrns-pouch, vas deferens, testicles, receptaculum semi-
nis, amnd very indistinct anlage of female glands, No. 1171, U.S.N.M.
Xeisg, 4=n* 10,

Zeiss,

Zeins, 4-a* 10.

L=

Mo, 1170, TL8.N.M. Zeiss, 4—a* 10.

N. B.—All of these figures {except 2 and 6) were made from rather
poorly preserved material.

Drawn by Haines.
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Prate XI.
Cittotania marmote, from the Alpine Marmot ( Arefomys marmota).

Fig. 1. Strobila, natural size.
2-4. Three views of head. Zeiss, 4-a* 10.

4. Enlarged dorsal view of strobila, mounted whole, showing internal anat-
omy. No. 1370, U.8.N.M, '

Attention shonld be directed to the sudden development and equally
sudden atrophy of the ovarian tubules, to the lateral growth between
the ovary and lateral canal, and to the form of the uterus and the cirrus-
pouch,

6. Diagrammatie transverse section of segment to show topographieal anat-
omy: P, cirrus; V., vagina; N, nerve; D, €, doreal canal: 7, ., ven-
tral canal.

1-8. Two greatly enlarged figures, dorsal view, showing anatomy of segments.
Fig. 7 after Stiles (in Stiles & Hassall, 1893, P1. VII, fig. ).

All figures were prepared from specimens collected at Briancon, France,
by R. Blanchard,

Drawn by Haines.

Frate XII.
Cittotania marmofe and Cittotenia denticnlata.

Fies. 1-2. Cittotenia marmoler, from the Alpine Marmot ( Arctomys marmote).

1. Dersal view of gravid segment. Zeiss, 4-a* 10,

2. Oncosphere in the pyriform apparatus, escaping from the outer ereshell.
Greatly enlarged.

3-8. Cittotania denticnlain, from Enropean Wild Rabbit ( Lepus cunicnlus),

3. Btrobila, natural size. No, 1328, U.S.N.M., one of Riehm’s cotypes of
Dipylidium latissimum. For figures of Rudolphi’s cotypes of Twenia den-
ticulate see Stiles (in Stiles & Hassall, 1893, P1. V, figs. 4-7).

4. Head and anterior portion. After Riehm, 1881, PLV, fig, 5.

3. Lateral border of segments showing the gradnal development of the
eirrus. The numbers refer to thesegments. After R. Blanchard, 18918,
fig. 22,

6. Injected excretory aystem. After Rielum, 1881, P1. V, fig. 15.

7. Transverse section (diagrammatic) of segment to show topographical
anatomy. Testicles are dorsal, accessory excretory eanals ventral.

8. Ventral view of segment, showing cirrns, cirrns-pouch, vas deferens,
testicles, ovaries, vitellogene glands, vagina, dorsal and larger ventral
canals. No. 1328h, U8 N.M. Zeiss, 4-a* 10.

Drawn by Haines.

Prate XIII.
Cittotenia dentienlata, from the European Wild Rabbit { Lepns cuniculus),

Fi. 1. Half of segment to show the anatomy: re., retractor musele of the eirrms-
ponch; . d., vas deferens; p., prostata; r m'"., inner layer of cirenlar
muscles of the cirrus-ponch; [ ., longitudinal musecles; » m'., onter
layer of circular museles; sp., spongy connective tissue; c., cirros;
v., vagina; w., longitndinal nerve; z., dorsal canal; F., ventral canal
system ; rs., receptaculum seminis; d., vitellogene gland; s, shell-
gland; e., ovary; w., uterus; f., testicles, After Riehm, 1881, L. VT, fiz. 2.

The topography is not well preserved, hut this is probably a dorsal
view, ag is shown by the position of the dorsal eanal. If this interpre-
tation is eorrect, the vagina and vas deferens should run over the canals
and nerves instead of under, as given in the figure, See P1. XII, fig. 7.
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Fi1G. 2. Ventral view of gravid segment. The peculiar folds of the uterus should
attract attention. No, 328f, U.B.N.M., one of Riehm's cotypes of Dipy-
lidiwm latissimunt,

da~h. Oncosphere, pyriform body, and middle and outer envelopes of the eggs.
After . Blanchard, 18915, fig. 25,
Drawn by Haines.

PraTte XIV.
Citlotania clenoides, from European Wild Rabbit { Lepus cuniculus).

Fi1G.1. Strobila, natural size, from one of Rielin's original specimens.
2, Head. Feiss, 4-a* 10,
3. Head with dorsal and ventral excretory canals. After Riehm, 1881, P1. V
fig. 13,
4. Posterior segments with injected excretory system. After Riehm, 1881, Pl.
Vv, fig. 16.

5. Half of segment to show the anatomy: o d., vas deferens; v 8., vesicula
seminalis; ¢b., cirrus-ponch; v, vagina; ., nterns; n., nerve; =z, dor-
sal canal; K., ventral canal with transverse canal; s., shell-gland; d.,
vitellogene gland; f., testicles; e, ovary; r. s., receptaculum seminis.
After Riehm, 1881, I'l. VI, lig. 5.

It iz not clear whether this is a dorsal or ventral view; probably it is
intended as dorsal; for correct topography see fig. 7.

6. Diagrammatic transverse section of segment; dorsal eanal dorsal (in some
segments dorso-lateral) of ventral canal; genital canals pass dorsally of
nerve and longitndinal canals,

7. Segments showing position of the testicles. No. 132093, U.8.N.M., from the
domesticated rabbit. Heiss, 4-a* 10.

8. A gravid segment showing uterus, two vagine, and two cirrns-pouches.

Drawn by Haines,

PraTte XV.
Cittolienia pracoguis, from the Prairie Goplier ( (Geomys hirsarins).

Fics. 1-2, Anterior portion of strobila (divided), showing the rapid development of
the organs. Ne. 1079, U.S.N.M. Zeiss, 4-a* 10
3. Three segments more highly magnified. No, 1079, U.S.N.M. Zeiss, 4-16.
4. Older segment. No. 1079, 11.5.N.M. Zeiss, 1-16.
5. Transverse section of gravid segment at the pores, to show the anatomy.
Attention shonld be directed to the very large receptacnlum seminis.
6. Transverse section in another plane, The testicles extend further ven-
trad and the nterus is absent in the median line.
Drawn by Haines.

il iiicis SRS,

Prate XVIL ]
Cittotania pectinala, from European Monntain Hare ( Lepus variabiliz).

Fi1as. 1-2. Enlarged view of strobila showing the gradnal development of all of
the organs. Ventral view. Specimen No, ——, U.5,N.M., collected by
R. Blanchard in France.
Drawn by Haines.

Prate XVII.
Citlotenia pectinata, from European Mountain Hare ( Lepus raviabilis) and Eunropean
Hare ( Lepus timidug).

Fic. 1. Continuation of Plate XVI, figs. 1-2, a few contracted segments omitted.
2, Strobila, natural size. One of Riehm's original specimens from the Euro-
pean Hare ( Lepus timidus).
Drawn by Haines.
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Fras, =1, Davainea salmoni, from the Cottontail Rabbit ( Lopus ;y.h:ﬂﬁcya}_
3. Longitudipal section throngh very yonng specimen, showing the rostellum
with hooks and four longitndinal eanals. Xeiss, 4-8,
4. Gravid scement, dorsal view, showing longitndinal nerve and canals, eir-
rus pouch, vas deferens, vigina, and numerons egg capsules. No. 1104,
TI.8.N.M. Zeiss, d-a* 5.
Drawn by Haines.

Prate XXIII.

Davainea salmoni, from the Cottontail Rabbit (Lepus sylvatious) and the Eastern
Joackass Hare (Lepus melanotiv).

1. 1. Strobila, natural size, P
2-5, Four views of head.  Aleohol specimens.  Enlarged abont 15 times, Leiss,
4=a* 10.

6. A portion of the double row of hooks on the restellum. Greatly enlarged.
7. View of hooks on the suckers in somewlhat contracted condition. Greatly
enlarged.
8. Another view of hooks on the snckers. No, 1428, B.A.L
9. Ege capsule with 5 eges. Zeiss, 4-4.
Drawn by Haines.

Prarre XXIV.

Davaines salmoni, from the Eastern Jackass Hare ( Lepus melanotis).

Figs. 1-2. Dor=al view of segments in different stages, showing longitudinal nerves
and canals, cirrus-pouch, vas deferens, testicles, vaging, and female
glands. No. 1196, U.B.N. M. Zeiss, 4-16.
Drawn by Haines.

PraTe XXV,
Davainea salmoni, from the Cottontail Rabbit ( Lepus sylvaticus).

Figs. 1=11. Varions young stages found in the intestine of the Cottontail Rabhit
( Lepus sylraticus). None of the forms show zegmentation, but several
fizures show the surrounding membrane, evidently pointing to a recent
infection.
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ANOPLOCEFHALIME TAPEWORM FROM THE ALPINE MaRMOT.

FOR EXPLANATION OF PLATE S$EE PAGE 229,
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FROM THE ALPINE MaRMOT aND THE EURGPEAN WILD

ANOPLOCEPHALINE TAFPEWORMS

RaBBIT.
FoR EXPLANATION OF PLATE BEE PASE 228,
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ANOPLOCEPHALINE TAPEWORM FROM THE EurorEan WiLD RaBBIT.

Fust EXPLANATEDN OF PLATE SEE PAGE 224,
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ANOPLOCEPHALINE TAPEWORM FROM THE EURCPEAN WILD RaABBIT.

FOR EXPLANATION OF PLATE SEE FAGE 230.
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ANOPLOCEPHALINE TAPEWORM FROM THE PRaIRIE GOPHER.

Foa EXPLANATION OF PLATE SEE PagE 230,
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ANOPLOCEPHALINE TAPEWORM FROM THE EUROPEAN MOUNTAIN HaRE.
Fom EXPLARATION OF PLATE SEE Paat 230,
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ANOPLOCEPHALINE TAPEWORM FROM THE EUROFEAN MounTai HARE AND THE EUROPEAN
HaRE.

FoRr EXPLANATION OF PLATE SEE PAGE 230.
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ANOPLOCEPHALINE TAPEWORM FROM THE COTTONTAIL RABRIT.
FOR EXPLAKATION OF PLATE SEE Page 231,
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ANGPLOCE PHALINE TAPEWORMS FROM THE COTTONTAIL RABBIT.

FoR EXPLANATION OF PLATE BEE PAGE 231,






HATIONAL MUSEUM

FROCEEDINGS, VOL. XIX PL, XX

e

g T s

T ® G E
£ ..M-ﬂ‘;—“‘ﬂh:};'ﬂ'ﬁ-‘ql

4

ANOPLOCEPHALINE TAPEWORM FROM THE COTTONTAIL RABBIT,

FOR EXPLANATION OF PLATE SEE PAGE 231,
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ARMED TAPEWORM FROM THE ARIZONA COTTONTAIL RaseIT.

FoR ExPLANATION OF PLATE SEE PacE 231.
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ARMED TAPEWORMS FROM THE ARIZONA COTTONTAIL RABBIT, THE COMMON INDIAN
PANGOLIN, AND THE COTTONTAIL RaBRIT.

Fol EXPLANATION OF PLATE SEE ract 231.
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ARMED TAPEWORM FROM THE COTTONTAIL RABBIT AND THE EASTERN JACKASS HaRE.

FOR EXPLAKATION OF PLATE SEE PAGT 232,
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ARMED TAPEWORM FROM THE EASTERM JaCKASS Hare.
FOR EXPLANATION OF PLATE SEE PAGE 232,
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YOUNG STAGES OF AN ARMED TAPEWORM FROM THE COTTONTAIL RaBBIT,

FoR EXPLAMASION OF PLATE S8EE PAGE 232,












