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a]rendr been said, in the formation of the vas deferens. The

y ave fairly thmk-wa]led ducts, measuring 60 to 75 ; in diameter
‘.-. of the specimens.

Y 'a vas deferens is very highly developed and occupies most of

pncﬂ in the axial region of the body between the intestinal ceca

alad of the testes. As in the other forms of this group, it is

differentiated into four portions. The first portion, or vesi-

: yintricately coiled, thin-walled, and but slightly dilated duct,

hich suc@eadad by a at-rﬂmngly 1&rge, thick, muscular-walled second

Ol OT PATS maasurad 0.4 mm. in diameter, with

n one specimen. The cha.nga from

and is marked not only by the

the duct and in the thickness
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point of origin of the ceca. The latter are lined by an epithelial
«cell layer.

GeENTTAL sYSTEM.—With the exception of the vitellaria, the genital
corgans are disposed in the intercecal space,

Male organs.—The testes are in the equatorial zone of the worm,
wone laterad of the other, and separated by a moderate interspace.
‘They are in separate but more or less overlapping testicular zones
.and fields (fig. 72). In both of two sectioned specimens the right,
‘testis was the more cephalad. In transverse sections the testes El-p-
pear to be ecomposed of numerous lobules suggesting a cauliflower-like
rappearance (fig. 78). From the external aspect of each testis there
remerges o vas efferens, which tends at first cephalad, then dorso-
'mediad, finally uniting with its fellow to form the vas deferens (fig.
'72). The vas deferens is distinetly divisible into a vesicula, muscu-
losa, prostatica, and ductus ejaculatorius. The vesicula is loosely
‘but complexly coiled, thin walled, and but slightly dilated. It is
ssucceeded by a complexly and somewhat more compactly coiled
‘musculosa. The muscular walls of this portion of the vas deferens
are well developed, but not nearly
¢so much as in Paramphist. caulior-
vchis; measured at a favorable
point the diameterof the duet was
10.24 mm., with a thickness of wall
vof 0.067 mm. There is in this, as
iin Paramphist. cauliorchis, a short
iintermediate segment or pars in-
itermedia between the wvesicula LEs Tk
tand musculosa. This segment is muscular but of less diameter and
Iboth much thinner walled and of smaller caliber than the musculosa.
‘The change from musculosa to prostatica is clearly marked by a
iechange in the structure of the wall and by the appearance of a thin
ayer of cells which inclose this third portion of the vas deferens.
‘The prostatica is not coiled, but pursues a direct course cephalo-
‘ventrad. As it nears a prominent somewhat globular muscular
imass, which incloses the terminal genital (copulatory) apparatus,
ithe prostatic cells are lost, and the prostatica now continues as the
iductus ejaculatorius. It penetrates this muscular mass in close
irelation to the dorsal aspect of the terminal portion of the uterus.
"This portion of the male duet is still of considerable caliber and
ithin walled, giving the impression of a vesicle, but after a very
short course becomes abruptly reduced to a relatively very narrow
‘and short canal, which is interpreted as opening with the termi-
mal portion of the uterus into a minute slit-like space at the base of
1a minute genital papilla (fig. 75). The latter is pierced in its long
1axis by a very delicate canal, interpreted as the ductus hermaphro-
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caudal extremity this aperture gives entrance into the esophagus;
very slightly caudally of this point may be distinguished a well de-
veloped ganglion-complex (fig. 86), lying dorsally of the esophagus
and sending off strong nerve strands in various directions. The
esophagus passes from the base of the sucker and describing a
U-shaped course with the base of the U ventrad, divides into two intes-
‘tines at about the level of junction of the cephalic with the middle
third of the body. The intestinal tubes pass one to the right and
‘the other to the left in a transverse plane latero-dorsad to a point
‘about midway between the longitudinal axis and the body wall;
they then pursue a wavy course caudad (figs. 83, 84), to terminate
by cecal extremities latero-dorsad of the acetabulum about in the
‘transverse plane of the
*Eupper (cephalic) mar-
- gin of the aperture of
the acetabulum. In
' their wavy course cau-
‘dad the ceca continue
_in a general way about
 midway between the
| longitudinal body axis

f:

| and the body wall but
‘approaching closer to
~ the dorsal than to the
ventral median longi-
tudinal line; further-
~more, the slings or
coils have a distinetly
| dorso-ventral direc-
| tion (figs. 84, 87, 89, 90) and run somewhat parallel to the body wall.
| The lumen of the esophagus is lined by a thick cuticular layer, which
ceases abruptly at the point of origin of the intestines. The latter
are lined by an epithelial cell layer.
- GexnrTAL sysTEM.— Male organs.—The testes, one caudad of the
- other, are in the axial portion of the equatorial region of the body,
| though in general slightly nearer the venter than the dorsum (figs.
| 84, 88, 89); of the two, the superior (cephalic) testis is' nearer the
| venter, and, being somewhat smaller, is also farther from the dorsum
~ than is the inferior (or caudal) testis. The opposing aspects of the
testes are closely approximated. Both testes are much branched,
suggesting a cauliflower in appearance (figs. 88, 89). (The projec-
tions do not show this well.) From the right lateral aspect of the
caudal, and from the left lateral aspect of the cephalic testis there
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spring the corresponding vasa efferentia; these pass cephalo-dorsad,
then mediad, describing an arch as they unite a little above the
superior testis to form the vas deferens (fig. 84). Beneath this arch
and between it and the superior testis, the uterus passes ventrad.
The vas deferens presents at first a much coiled thin walled portion,
(vesicula) the lumen of which in the single specimen studied was not
noticeably dilated. This is succeeded by a coiled quite thick walled
(454) portion, pars musculosa, measuring about 150y in diameter,
which is situated ventro-cephalad of the coiled thin-walled portion.
The caliber of this muscular portion appears somewhat greater than
that of the vesicula. The muscular portion is succeeded by a rela-
tively straight pars prostatica of moderate length, the walls of which,
though thick and muscular at first, rapidly become thinned and are
inclosed in a mass of cells. This portion passes ventro-cephalad,
being in relation to
the ventral aspect of
the esophagus, and in
still closer relation to
the dorsal aspect of
the terminal portion
of the uterus; it is
finally succeeded by a
short duet (by homol-
ogy, the ductus ejacu- §
latorius) not inclosed
in prostatic cells and
opens by a minute pore
~immediately above
the metraterm into a
small slit-like atrium
at the base of the gen-
ital papilla. This atrium may be regarded as the dilated dorsal portion
of the ductus hermaphroditicus which pierces the axial region of the
genital papilla. The genital papilla is embraced by a ring, one aspect
of which is applied to it and separated from it only by a narrow slit; §
the other aspect forms the dorsal wall of a relatively large eylindrical
atrium (figs. 84, 86) ; this latter is beset by small papillz (hence the spe-
cific name papillosum), which do not occur, however, on either surface §
of the ring embracing the genital papilla. The genital pore gives §
entrance and exit to this chamber, and, as will be seen from figure 84,
it is at or slightly caudad of the level of the base of the oral sucker.
Female organs.—The ovary is in the axial region of the body, @§
though a little to the left of the median sagittal plane, and a little |
nearer to the venter than to the dorsum and just above (cephalad of) ! _
the acetabulum. From its dorso-median aspect there arises the #

1
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oviduet which passes to the right and dorso-caudad toward the shell
gland. The shell gland, somewhat smaller than the ovary, lies a
little to the right, and a little dorso-caudad of the ovary (figs. 83, 84,
90) and also slightly to the right of the median sagittal plane of the
body of the worm. It is penetrated on its dorso-median aspect by
the oviduct and on its dorso-caudal aspect by the vitello-duct.
These unite in the substance of the shell gland to form the ootype,
which is continued as the uterus, the latter emerging from the ventral
aspect of the gland (fig. 90). Laurer's canal leaves the oviduct Just
before the latter penetrates the shell gland; it then passes to the right
and dorso-caudad, skirting the upper portion of the right lateral
aspect of the excretory vesicle (figs. 84, 91), and opens on the dorsum
about 0.40 mm.
caudad of the excre-
tory pore, slightly
to the right of the
median line.

- The vitellogene
& glands, composed
of sparsely scat-
~ tered insignificant
follicles, lie in the

body between the
mtestinal ceca and
the body walls.
They extend longi-
tudinally from
about the level of
the base of the oral
sucker to the level of the termination of the intestinal ceca. From
each gland there arises a duct, which passes transversely inward ven-
trally of the intestines; the two unite at the level of the superior
margin of the acetabulum and close to the ventro-median aspect of
the shell gland. From their point of union a duct is given off which
skirts the caudal aspect of the shell gland, penetrating the latter at
the caudo-dorsal aspect.

The uterus, as already described, emerges from the ventral aspect
of the shell gland (fig. 90), passes ventrad, then for a short distance
cephalad forming some coils ventrally of both ovary and shell gland;
it then passes dorsad to the right of the ovary and between the shell
gland and caudal testis. Having reached the space between the
caudal testis and dorsum it passes cephalad behind (dorsally of)
both testes, then ventrad above (cephalad of) the superior testis
and beneath the arch of union of the vasa efferentia, to gain the ven-
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Fre. 84.—Profile projection of specimen shown in figs. 81 and 82:
ac., acetabulum; d. h., ductus hermaphroditicus; es., esophagus;
er. p., excretory pore; eér. v., excretory vesicle; i., intestine; L. Gis
Laurer’s canal; ov., ovary; o. s., oral sucker; ; P m., pars musculosa;
p. p., pars prostatica; s. g., shell gland;-¢., t.(-.sf,{..-a, *u.t., uterus; v. e.,
vas efferens; v. 8., vesicula seminalis; a-a, b-b, c—¢, d-d, e, f-f, g-g,
planes of section. Slightly diagrammatic. Enlarged. Original,

Fic. 85.—Transverse section at a-a, figs. 83 and 84. Shows oral
sucker (0. s.),and perisuctorial space (p. s. sp.). Enlarged. Original.

Fia. 86.—Transverse section through b-b figs. 83 and 84. Shows
papillated genital ventral chamber (g. a. ¢.), genital dorsal chamber
(g. a.), genital papilla (g. pap.), esophagus (es.), esophageal ganglion
(e. 9.), and vitellaria (v. g.). Enlarged. Original.
 Fia. 87.—Transverse section at ¢ figs. 83 and 84. Shows uterus
(w:,} , pars musculosa (p. m.), intestinal ceca (i), and vitellaria (v. g.).
, Enlm'ger} Original.

- Fic. 88.—Transverse section at d-d figs. 83 and 84. Shows
‘superior testis (t.), intestines (i.), uterus (uf.), right vas efferens
(v. e. d.), and vitellaria (v. g.). Enlarged. Original.

Fic. 89.—Transverse section at e-e figs. 83 and 84. Shows caudal
testis (¢.), origin of right vas efferens (v. e. d.), uterus (ut.), intestines
(i.), and vitellaria (v. g.). Enlarged. Original.

Fig. 90.—Transverse section at f~f figs. 83 and 84. Shows uterus
(ut.), right transverse vitello-duct (¢. ». d.), caudal portion of ovary
(ov.), shell gland (s. g.), Laurer’s canal (L. ¢.), excretory vesicle
(ex. v.), intestines (i.), and vitellaria (v. ¢.). Enlarged. Original.

Fia. 91.—Transverse section at g¢-¢ figs. 83 and 84. Shows
acetabulum (ae.), intestines (i.), exeretory vesicle (ez. v.), Laurer’s
canal (L. e.), excretory pore (ez. p.), and vitellaria (v. g.). Enlarged.
Original.

PARAMPHISTOMUM INDICUM, new species.
[Figs. 92 to 102.]

SPECIFIC DIAGNOsI8.—Paramphistornum (p. 73): Body 5.25 to 9.5 mm. long by 2
to 3 mm. in maximum breadth; gray-brown ochre (aleohol specimens); somewhat
conical, greatest transverse diameter about at border of equatorial and caudal thirds;
tapers moderately to blunt, almost truncated oral extremity; caudal extremity rounded
on ventral view, but with tendency to beveled ventro-lateral aspect on lateral view;
lateral margins nearly straight to slightly curved; body bent, with venter rather
strongly concave (longitudinally) and dorsum convex; transverse section circular
anteriorly, but with greater transverse than dorso-ventral diameter from near genital
pore for some distance caudad, then the dorso-ventral diameter becomes the greater.
Surface coarsely wrinkled transversely; cephalic half provided with irregular, trans-
verse rows of papille which are more numerous, acutely conical in circumoral region,
but more scattered, shorter, broader, and blunt elsewhere. Genital pore ventro-
median about at border between cephalic and equatorial thirds of body, caudad of
esophagus, but nearer to this than to anterior testis. Acetabulum terminal, but aper-
ture appears ventro-subterminal because of curvature of body, sunken beneath surface,
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. distorted condition of the body. Two specime:nﬂ presented circular
s gpertures 0.5 to 0.6 mm. in diameter; four specimens pfresent{?{l more
L or less elliptical apertures, varying from 0.6 to 0.7 mm. in longitudinal
cand 0.17 to 0.4 mm. in transverse diameter. The rim of the acetabu-
|lum appears to project beyond the body parenchyma
{in 2 manner very like that in Pseudodiscus collinsii,
L and there is a strong suggestion of a ring ﬂl‘ﬂllll(l. th:st
raperture similar to that which occurs in Ps. stanleyii
and Ps. collinsii. As a matter of fact, however, the
(apparently projecting ring is covered by a thin layer of
jparenchyma. The deep narrow groove which marks off
i this ring in Ps. stanleyii and Ps. collinsit, while strongly
ssuggested, is not so clearly recognizable in this species (figs. 116,
122). The dome of the acetabulum measures about 126 to 135 in
| thickness.

INTERNAL ANATOMY.

DigESTIVE TRACT.— The more or less cireular oral aperture gives
sentrance directly into a somewhat pyriform muscular oral sucker
¥ (fic. 116). In transverse section
(fig. 117) the latter is ellipti-
cal in form, with its major axis
in the transverse diameter of the
body. Its lumen is a dorso-
ventrally more or less narrow,
transversely fairly broad space.
It is lined by a thin cuticle-like
layver which appears to have dis-
appeared from some portions of
the lumen, and bears some con-
ical papille of moderate size on
its surface. The sucker lies in a
perisuctorial space (figs. 116, 117)
suggestive of a rudimentary body
cavity. Dorsally of its esophageal
extremity there is a transverse
ganglionic cord (fig. 115). The
sucker is succeeded by the esoph-
agus. From our preparations it
is impossible to determine satisfac-
torily its length; it is estimated,
however, that it is not shorter than
the sucker. It passes atfirst for a short distance caudad, then bends ab-
ruptly and passes almost directly dorsad, but with an inclination caudad
fig. 118), terminates, and gives origin laterally to the intestinal ceca.
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a well-developed thin-walled vesicula, which is very much coiled; a
short but well-developed pars musculosa; ashort but very well-defined
prostatica; and a terminal excessively short ductus ejaculatorius. The
latter unites with the metraterm to form a duetus hermaphroditicus.
The ductus hermaphroditicus pierces the axial region of a well-devel-
‘oped truncated conical genital papilla. The genital papi]la (figs. 115,
119, 120) projects into an atrium, which it almost fills. Embracing
the genital papilla is a ring-like collar, the surface of which is beset by
axcesswd;, minute papillee (hence parvipapillatum), which also extend
to some extent over the base of the genital papilla. External to the
ring-like collar and marked off from it by a groove is another ring.
This latter ring almost disappears in some positions of extrusion of
“the copulatory apparatus, forming a shallow crater, in the center of
“which is the genital pore.
. Female organs.—The ovary lies in the median line (fig. 121), close
“under the dorsum just caudad of the posterior testis, and at the level
of the upper margin of
* he acetabulum. Itap-
- pears somewhat elon-
gated in the transverse
diameter and com-
 pressed dorso-ven-
trally, hence somewhat
. pyriform, and extends
somewhat more to the
| ke than to the right of
| the median line. The
| point of origin of theovi-
| duet was from the right
extremity in one prep-
i atil:ln and from the left in another; from its point of origin the oviduet
isses to the opposing aspect of the shell gland. The latter lies close
"j to tha ventral aspect and lower margin of the ovary. The relation of
the shell g[md to the ovary varies somewhat in the different specimens
studied. It is penetrated by the oviduct, which is then joined by the
vitello-duet, after which the duet thus formed dilates somewhat to form
e ootype; the latter is continued and emerges from the shell gland
s the uterus. After emerging, the uterus passes at first caudad
| or a short distance, then turns, forms a loop, and passes cephalad
iin front of the shell gland and ovary, dorsad between the posterior
| testis and ovary, then cephalad between the testes and dorsum of
the worm. In its progress it forms coils which are distended with
pors. At the level of the cephalic aspect of the anterior testis it
akas a course ventrad beneath the arch of union of the vasa effe-
rentia and penetrates the base of the genital papilla in company
13893—Bull, 60—10——10

Fig. 118,
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the margin of the aperture. Judging from the appearance of this_ in
section, the unsectioned specimen probably presents corresponding
to it a collar-like area immediately around the acetabular aperture
delimited from the general surface by a shallow, more or less well-
defined groove, somewhat like but not so well defined as that in

P. siamense.
INTERNAL ANATOMY.

DigesTive TrRACT.—The mouth is at the bottom of a cireumseribed
depressed area at the vertex of the cephalic extremity. It is an
irregular orifice which leads directly into the lumen of a well-developed
sucker. The crater-like depression of the surface is beset with digitate
papille.  In form the
sucker is pyriform
though somewhat
flattened dorso-ven-

trally. Tts caudal
pole is broad and
- rounded and gives ori-
t_§gin to the esophagus;
‘its oral pole projects
in an irregular ring-
like manner beyond
the parenchyma and
its aperture is the
mouth. Thesuckeris
placed in a well-
marked perisuctorial
space (fig. 124), which
is traversed dorsally
and ventrally by
mesenterinm-like
strands. The suctorial wall may be regarded as consisting of a ven-
tral and of a dorsal muscular plate, the two, however, being contin-
uous laterally. The muscular fibers form a dense inner and a looser
meshed and relatively thicker outer zone, as seen in transverse sec-
tion. The lumen is a dorso-ventrally narrow, transversely broad
space which caudally becomes reduced to a small eircular aperture
leading into the esophagus. It is lined by a thin cuticle which is beset
by small hemispherical to conical papillee. These are more numerous
and larger near the oral pole. Close to the dorso-caudal aspect of
the sucker, slightly above the level of the origin of the esophagus
and just without the perisuctorial space, there is a well-defined trans-
verse nerve trunk (fig. 123) which gives off branches cephalad and
caudad; these, however, can not be traced satisfactorily.

Fia. 124,
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¢ines come nearest together. A similar peculiarity has been noted
in Ps. collinsii and Ps. stanleyii. The intestines extend caudad to or
slightly beyond the equator of the acetabulum. In fransverse sec-

Fig, 164,

tions the ceca are irregularly circular in outline and are more or less
constricted at irregular intervals, causing considerable variation in
diameter. The lumen is lined by an epithelial cell layer.

Gexntran system.—With the exception of the vitellogene glands
the genital organs ;
are disposed in the
intercecal space.

Male organs.—
The two testes are
in the axial region
of the body, some-
what nearer the
venter than the dor-
sum. They occupy
about two-ninths of
the body length in
the zone immedi-
ately cephalad of
the acetabulum.
They are placed one directly caudad of the other, their zones
either overlapping very slightly or separated by a very narrow
interspace. The two testes are of about the same size; measured
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ILLUSTRATIONS.

Fre. 163.—Ventral aspect. Enlarged. Original.

Fic. 164.—Profile view of same. Enlarged. Original.

Fig. 165.— Diagrammatic sagittal section, showing oral sucker
(0. 5.), suctorial pouch (s. p.), esophagus (¢s.), testes (1.), vas deferens
(v. d.), uterus (ut.), ovary (ov.), oviduet (ov. d.), shell gland (s. g.),
ILaurer's canal (L. ¢.), excretory vesicle (ex. v.), excretory pore (ex. p.),
sgenital papilla (g. pap.), ductus hermaphroditicus (d. h.), and ace-

itabulum (ac.). Enlarged. Original.

Fre. 166.—Transverse section (about through equator of oral por-
ttion of sucker, 0. s.) to show its form and the perisuctorial space
((p. s.sp.). Enlarged. [:}t'igil‘!.!i-l. i

FiG.167.—Transverse section
((at level of origin of esophagus)
tto show position and relations of
suctorial pouches (s. p.) and be-

winning of esophagus (es.); also
shows extension of perisuctorial
space (p. 8. sp.). Enlarged.
(Original.

1. 168.—Transverse section
mt beginning of bulbous por-
ttion of esophagus to show posi-
ition and relation of fundi of suec-
itorial pouches (s. p.) to this

ortion of the esophagus (es.).
hows also extension of perisuc-
ttorial space (p. s. sp.) and
muolding of wventer over the
ophagus. Enlarged. Original.

Fie. 169.—Transverse sec- Big. 174.
ion at level of genital pore, showing subhemispherical genital bulging,
enital pore (g. p.), pars musculosa (p. m.), ductus ejaculatorius
((d. e.), and intestinal ceca (i.). Enlarged. Original.

Fic. 170.—Transverse section at level of origin of left vas efferens
((v. e. 8.) from superior testis (£.). Shows also position and relations
of intestinal ceca (i.), uterus (ut.), right vas efferens (v. e. d.), and
witellaria (v. g.). Enlarged. Original.

Fig. 171.—Transverse section at level of origin of right vas efferens
\(v. e. d.) from caudal testis (£.). Shows also position and relations
wof intestinal ceca (i.), uterus (ut.), and vitellaria (v. g.). Enlarged.
Original.

1. 172.—Sagittal section through oral extremity. Shows mouth
{(m.), oral sucker (0. s.), and first portion of esophagus (es.); also
sshows mesial wall of suctorial pouch (s. p.). Enlarged. Original.
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i .gucker, distinctly bent, its convexity ventrad, its muscular wall thicker in its caadal
| half: ceca extend into fifth zone, ending in anterior half of acetabular zone, their lumina

compressed laterally so that their dorso-ventral diameter is about 5 times as great as
\their transverse diameter. Exeretory pore dorsal, apparently slightly sinistrad of
median line, in zone of aperture of acetabulum; excretory duet thick-walled; excretory
‘yesicle relatively small, dorsal of acetabulum, extends about from plane of transverse
svitello-duets to equator of acetabulum.

Male organs: Testes large, deeply notched (lobulated), each about one-seventh as
\long as body, one caudad of the other, in median line, fields coincide, zones overlap

very slightly; each vas efferens springs from dorso-cephalic aspect [point of union not

(definitely traced]; vas deferens consists of vesicila seminalis intricately coiled and
tdilated, pars musculosa relatively short and not coiled, a dilated portion (correspond-
jing to pars prostatica), in which no prostatic cells were found, a relatively long, narrow
ductus ejaculatorius which opens on genital papilla, cephalad of metraterm, into
jpapillated genital atrium; terminal portion is surrounded by a museular mesh which
iforms a genital bulging; true cirrus pouch absent.

Female organs: Ovary slightly sinistrad (but apparently touches median line),
(dorso-caudad of posterior testis, dorso-cephalad of acetabulum; shell gland dorsad of
covary; vitellaria with moderate number of well-developed follicles, ventro-laterad of
teeca, in extracecal and cecal area, extend from bifurcal zone into postcecal zone about
ito equator of acetabulum; uterus passes from shell gland ventro-dextrad into acetabular
izone not quite to end of ceca, bends cephalad, runs in coils dorsally of testes, then in
irather straight to sinuous course ventrally of vas deferens to its opening caudad of male
copening; apparently no ductus hermaphroditicus present; Laurer's canal opens appar-
tently in dorso-median line, very slightly caudad of cephalic limit of acetabular zone.

Eggs: Eggs oval, 122 to 130p long by 75 to 80u broad.

Tzre.—(1). Cotype WU.B.P.H.&EM H.S. 10720.

Hasrrar.—Jejunum and duodenum of man ( flomo); German West Africa.

SOURCE OF MATERIAL.—We are indebted to the kind courtesy of
Dr. A. E. Shipley, to whom we desire to express our sincerest thanks,
Ifor the loan of a series of transverse sections of this worm.

HistoricaL REVIEW.—At a meeting of the Section of Tropical
!Diseases of the British Medical Association, on July 27, 1904, Dr. H.
(C. Conyngham, demonstrator at the London School of Tropical Medi-
ieine, presented a paper entitled “A new trematode of man (Amphis-
ltoma watsoni).” This paper was abstracted in the Lancet, 1904,
August 13, page 464, and Journal of Tropical Medicine, 1904, August
15, page 252. The full paper, which appeared in the British Medical
«Journal, September 17, page 663, reads as follows: :

A NEW-TREMATODE OF MAN (Amphistoma watsoni).

Last February Doctor Watson, of Northern Nigeria, sent six curious trematodes
lfrom the small intestine of a negro, who had died of starvation and diarrhea, to the Lon-
tdon School of Tropical Medicine. These proved to be a species of amphistome, totally
tunlike the Gastrodiscus hominis of Lewis—so far the only one of that genus found in
iman—and also unlike any hitherto described as occurring in animals, A specimen
‘was sent to Professor Blanchard, of Paris, who very kindly examined it and reported
ithat he considered it a new species. Doctor Watson sent some clinical notes of the
tcase; they are as follows;

The patient—one of a gang of freed slaves, all of whom were in a pitiable condition
idue to starvation—was brought from Adamawa, German West Africa , to Zola, Northern
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inspecting the stools passed during the night numerous reddish-yellow, translucent,
gelatinous, oval bodies were found. : e

Post-mortem.—The lungs and heart were normal Liver normal, I'he spleen
emall. hard. and black. The stomach contained some food, and on opening the small
intestine the dusdenum and upper part of the jejunum were found full of the oval
hodies, none of them adherent, although they were alive. The mucous membrane
was reddish, but no hemorrhages or petechia were apparent. The rest of the bowel
was normal. a few of the oval bodies found loose in the large intestine. The kidneys
were normal. The oval bodies have shrunken considerably, and are only about a
third of the normal size.

These Pagans appear to be extremely fond of raw meat, and eat fowls raw.

As Shipley made a careful anatomical study of this parasite, and
as our results differ in some respects from his, Shipley’'s account is
here reproduced for comparison:

IT. AxaToMy.

Alimentary canal —There is no true sucker at the anterior end. The mouth 18 a
simple aperture leading into a pharynx, the walls of which form an almost epherical
bulb. The lumen is lined with chitin, and the bulb is separated from the general
parenchyma of the body by a basement membrane. Between the basement mem-
brane and the chitinous lining lies a loose tissue crossed by numerous muscle fibers,
which mostly run in a radial direction, but a few run circularly.

At first the lumen of the pharynx is compressed from side to side, but after about
80-35 sections from the anterior end the lumen has become depressed from above
downward, and just here are found two short dorsal and ventral valves projecting like
tongues into the lumen, only directed backward. They are attached anteriorly and
free posteriorly. Behind these valves the lumen becomes diamond-shaped, the long
axis being the transverse one, and here the bulb is at its largest and occupies a good
deal of the area within the body wall. Its wall is alzo now divided into an outer and
inner layer by a well-marked layer of circular muscles. The inner layer consists
largely of radiating muscle fibers. The whole bulb lies somewhat freely in the very
loosely vacuolated parenchyma, which seems to form a space around it, transversed
only by a few sparse threads of protoplasm.

As we pass into the posterior half of the bulb the diamond-shaped lumen becomes
a slightly oval slit whose angles shortly afterwards are turned down, thus forming a
crescentic-like space in cross section. At the hinder end of the bulb these turned-
down corners are cut off from the central lumen and form two lateral diverticula, the
pharyngeal pouches. The diverticula, although they have their origin in the turned-
down corners of the lumen, soon come to lie dorso-lateral of the central channel, and
this alteration in relative position is caused by the ceniral channel passing toward the
ventral surface of the body. The pharyngeal pouches consist of the same kind of
loose vacuolated tissue as the bulb; they are very thick walled and with small lumina.

Behind the bulb the lumen of what may now be called the esophagus deepens, and
in the region of the anterior border of the genital pore the central portion of the ali-
mentary canal is no longer surrounded by the characteristic tissue of the bulb, though
the two dorso-lateral diverticula, which still persist, are. The lumina of these diver-
ticula then become slightly coiled so as to appear twice in one section, and then each
of them fades out and disappears altogether. At about the level where the anterior
third of the body joins the posterior two-thirds, the esophagus divides into the two
lateral diverticula, and around the j-shaped lumen at this point is a thick bulb or
sheath of muscle fibers mostly eircular in their arrangement, though some are radial.
Around them is a layer of longitudinal muscles. The lateral diverticula now pass
vutward and begin to include between them the reproductive organs. Each diverticu-
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lum is flattened sideways and has a considerable dorso-ventral axis. They give off
no secondary diverticula, though they are wavy or wrinkled, especially posteriorly,
and here alzo the Y diminish in size, pass dorsally, and come to an end just about the
level of the anterior lip of the great posterior sucker. U

[t does not seem possible to make out any cells lining any part of the gut. No o §*
epithelium is recognizable. The lumen is lined by a deeply-stained layer which i
looks like mucus, very thin in the pharynx, but quite thick in the intestinal diverticula,  §¥
At the outer surface of this deeply-staining layer, darkly-stained structures, which
may be nuclei, are here and there to be seen. The whole rests on a very definite
basement membrane, and outside this in the region of the diverticula is a single layer
of longitudinal muscles, the whole recalling in appearance the structureless lamella
and the muscle tails of the ectoderm cells lying on it, in a hydra.

Tae excrerory system.—The excretory pore lies in the middle line above the
posterior sucker. It opens into a tube lined with cuticle directly continuous with
that which clothes the body. This canal is pushed a little way out of the median line
and lies, in the single specimen reduced to gections, a little to the left. Tts walls soon
thicken, and numerous darkly stained structures appear in its periphery; there may
be nuclei or possibly sections through minute muscle fibers. Passing forward the
canal enlarges and forms a epacious vesicle, which still lies over the sucker, spreading
over its anterior end; from this vesicle, gecondary canals pass up into the surrounding
tizsue. These, however, can not be traced farther in sections, The bladder or vesicle
narrows again as we pass forward, and by the time the anterior edge of the sucker is
reached it comes to lie between the hindermost ends of the diverticula of the ali-
mentary canal. In tront of this the main trunk seemed to divide into two, but beyond
this they could not be traced.

Tue pareNcHYMA.—This packing or ground tissue consists of large cells usually
diamond-shaped in section. They are evidently very soft, and have been pulled out
into strand-like structures where the cuticle has been elevated. The cells contain a
granular-looking protoplasm. The cells underlying the cuticle are much smaller than
those of the parenchyma within; the details could not be made out, but amongst and
between them are some obvious muscle fibers. Bimilar muscle fibers lie outside the
gut-diverticula, and many such fibers surround the outer parts of the reproductive
ducts,

THE REPRODUCTIVE ORGANS.—There iz a genital papilla situated in the middle
ventral line about the level where the anterior quarter joins the posterior three-
quarters. On this open close together the canal of the cirrus and the metratrema, the
vas deferens opening slightly in front of the latter. The whole papilla is but slightly
projecting; its tissue is closer and firmer than the usual body tissue. The distal end
of the cirrus canal is muscular for a short space, and seems to have glands opening
into it, but it soon gives a bend and opens into a thin-walled vesicle on the ventral
surface, the vesicula seminalis, which in the specimen that was cut into sections
contained a mass of spermatozoa. The genital papilla is on a level with the lateral
diverticula of the esophagus, but the vesicula seminalis lies beneath the muscular
pharynx, just where the alimentary canal is beginning to split into two diverticula,
Ventral to it lies the small vagina with muscular walls which, just behind the level of
the opening of the cirrus canal into the vesicula seminalis, expands into the thin-
walled uterus.

The vesicula seminalis opens into the vas deferens dorsally, and begins to pass
backward as a slightly coiled, thick-walled duct. This is still packed with sperma-
tozoa. The thick-walled duct suddenly passes into a thin-walled duct, which i -_
closely coiled and still packed with spermatozoa. The junction of the two is at the =g
level where the uterus hegins to pass dorsally; it continues, however, to lie ventral '
to the coiled thin-walled portion of the vas deferens. The testes are double, and
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lie side by side, though one projects farther back then the other. They are veniral
to the utu-ru:-s, which for a short space lies between the glands and their ducts. The
testes are closely adpressed to one another, and it is just possible that they unite at
vone point. They open straight into the thin-walled vas deferens. Each testis i8
.deeply lobulated. The glands are packed with sperm morulas in various stages of
.development, their darkly stained nuclei giving the tissue a very characteristic
| appearance. .

The metratrema or distal and modified end of the uterus opens close behind the
vas deferens: it is a thick, muscular duet which passes backward for a short distance
in a straight line. Just in front of the anterior border of the testes il enlarges into
the uterus, and this begins to twist and loop, lying between the dorsally placed vas

. deferens and the ventrally placed testes. The uterus contains ova, but not in very
| great quantities; the eggs are incased in a shell and contain many deeply staining
~yolk granules, but little more can be made out. My measurements for an ovum,
which locked unusually large, were 122x by 80u, but Conyngham gives 130g by 75p.
Undoubtedly the eggs vary in size to a certain extent. The uterus coils a good deal
over the testes, and at the posterior end of these glands its lumen enlarges, and it
becomes filled with a glairy looking coagulum in which the ova lie embedded.

The ovary or germarium lies close behind the testes, and rather to the right of the
body; it contains minute ova with large nuclei, closely packed together in some
places and loosely in others. The whole, like the tesies, is ensheathed in a connect-
ing tissue casing. The oviduet leads from the anterior end and curves back above the

«ovary, it becomes almost immediately surrounded by the shell gland, and may here
be called the ootype. Close behind the shell gland the ootype receives the opening
of the vitelline duct and the inner end of Laurer's canal. The shell gland and the

rovary come to an end at about the same level as the anterior edge of the posterior
rsucker. There is a well-marked canal of Laurer which passes almost directly dorsal-

“ward and opens in the dorsal middle line just in front of the posterior sucker.

The volk glands are conspicuous, follicular structures, which take no stain, but
remain a somewhat dirty-brown color, somewhat glistening. They extend forward
as far as the reproductive pores, and they lie near the edge of the body, ventral to the
right and left branches of the alimentary canal, The glands increaze in number
posteriorly, and in the region of the great sucker are very numerous. Their minute
ductules fusze together and gradually unite into right and left ducts that open into
the ocotype, which is surrounded by the shell gland, and in which the egg is made up.
Into the same space opens the duct of the yolk reservoir, which is a coiled receptacle,
full of yolk, lying to the left and opposite the ovary.

III. Sysrematic Posrriox. -

The trematode we have to do with has been described by Mr. H. F. Conyngham as
a species of the genus Amphistoma, which he calls Amphistoma watsoni. Dr. F.
Fischaeder has recently pointed out that the name Amphistoma is in reality a synonym
of the genus Strigea, but the original Strigea has since been described as Holostomum
macrocephalum, and if Strigea i8 to be revived it must be for that form. Hence,
Doctor Fischeeder propeses to us the name Paramphistomum for what we have used to
term Amphistomum, and the name Poramphistomida for the family to which they
belong. Whether we follow the classification of Bronn's Thierreich or, as I propose
to do, the later classification of Fischader, it is impossible to class the new human
parasite described above as an Amphistomum, because that species is characterized,
amongst other things, by the absence of the lateral diverticula of the pharynx, which
form so characteristic a feature of our species. This fact, however, could only be
determined by cutting the animal into sections, and therefore escaped the notice of
Mr. Conyngham.
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Fischeeder divides the Paramphistomida of the Mammalia into two subfamilies: H:,-E
the Paramphistoming with the genera Paramphistomum, Stephanopharynz, and Gua.:
trothylar, all these being devoid of pharyngeal side pouches, and (ii) the Cladorching
with the genera Cladorchis, Chiorchis, Gastrodiscus, Homalogaster, and Ralanorchis &
Of these genera Cladorchis is characterized by having the body not divided in mill'll{:riur-’"
and posterior portions, by having the lateral edges rounded, by having the ventral sur-
face slightly hollowed, and in all these respects our genus agrees with Cladorchis, and®
differs from the other members of the subfamily. T therefore place it in this genus,

CLADORCHIS WATSONI (Conyngham ).

SynoNYM.—Amphistomum watsoni (Conyngham).

Length, 8-10 mm.; greatest breadth, 4-5 mm., tapering toward the anterior end
to about 2.5 mm.; and depth about 4 mm.; color, when fresh, reddish-yellow, when
preserved, a dirty brown; when fresh, translucent and gelatinous; the ventral sur-
face transversely wrinkled, the aperture to the posterior sucker emall, but the sucker

itself big; no distinct sucker anteriorly but a well-marked pharyngeal bulb; the two

pharyngeal pouches project beyond the outer limit of the bulb; circular sphincter
round the ezophagus just where it forks; distinet genital papilla, testis lobed, divided =

into two, side by side, anterior to ovary; Laurer’s canal straight, opening anteriorly =
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to excretory vesicle in middle line above the posterior sucker; the latter is very large &

and vaulted; the ova measure from 122-130p by 75-80g.
Haprrar.—Homo sapiens, a West African negro, jejunum and duodenum, very
few in the large intestines.

So far as we are aware, all other reference to this species are based
upon the foregoing papers.

EXTERNAL CHARACTERS.

Size.—Conyngham (1904) states that the worms measure 8 mm. in
length and 5 mm. in greatest breadth, tapering gently cephalad to
2.5 mm. in breadth, and 4 mm. in greatest thickness.

Shipley (1905) gives the length as from 8 to 10 mm., greatest
breadth 4 to 5 mm., tapering toward the oral extremity to about
2.5 mm., and 4 mm. in dorso-ventral diameter.

Coror.—In Watson's clinical notes quoted by Conyngham (1904)
the fresh specimens are described as reddish-yellow, translucent,

gelatinous bodies. Conyngham states that after fixing and in the

preserved state they become a dark slate color. Shipley (1905)

i
gives the color as reddish-yellow, translucent, and gelatinous in the

fresh state and a dirty brown when preserved.

Form.—Conyngham describes them as pear shaped (figs. 175, 176),
flattened ventrally and slightly posteriorly at the margin of the
posterior sucker, but very much shrunken from the action of the
preservative.

Surrace.—Conyngham states that the euticle is marked by trans-
verse ridges which are more coarse and better defined on the ventral
surface. The anterior sucker is described as being retracted in
most of the specimens and as lying at the bottom of a ventro-
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terminal suleus. The venter is described as flattened, surrounded by
‘an elevated ridge and as bulging poster lorly.

Genital pore—The genital pore is given as being 2 mm. from the
_anterior sucker, presumably in the ventro-median ||m-J or about one-
fourth of the lt'!lﬂ'l]i of the parasite from the anterior end and i
.stated to be rather prominent. Shipley (1905) states that there is
no true oral sucker, and that the venter is trans-
versely wrinkled. Shipley mentions a genital pa-
pilla as situated in the midventral line about the
level where the anterior fourth joins the poste-
rior three-fourths.

Acetabulum.—Conyngham states that the*‘ pos-
terior sucker is very large, its cavity measuring
.over 1 mm. across; it is subterminal and ventral.”
‘Shipley deseribes the posterior sucker as big, but
with asmall aperture.

We find that the rim of the acetabulum pro-
jects considerably beyond the embrace of the
body parenchyma in a manner very similar to
‘that which obtains in Ps. stanleyii and, as in the latter, it forms a
ring around the aperture, being encircled by a deep, narrow groove
(fizs. 175, 189), which marks it from the general surface.

4
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Fig. 175,

INTERNAL ANATOMY.

DIGESTIVE TRACT.—The oral extremity of the worm is marked by
& dorso-ventrally directed groove-like depression which encroaches
slightly on the ventral surface. By Conyngham this
is described as a ventro-terminal sulcus and this is
pictured, though not mentioned, by Shipley (fig. 175).
The surface of this depression is beset by digitate pa-
pille. It leads by an irregularly cireular aperture
about 165, in diameter directly into the oral sucker.
The latter (figs. 178, 179) is a large organ; in length
it equals about nne-flfth of the t::nt&l hml} length.
Its maximum transverse and dorso-ventral diameters
are at about its equator, and measured from sections
are 1.2 mm. and 1.1 mm., respectively. These
diameters decrease in the direction of both poles, but
more particularly toward the oral pole, whichis bluntly
pointed. The decrease in these diameters, in the direction of the
‘caudal pole or base, is progressive though slight. A little above
the level of the base the decrease in the transverse diameter ceases;
soon this diameter begins to expand, this expansion being due to

Fig. 1706,




the extension at first laterad and then dorso-laterad in the form of
pouches of the sucker from the region of its caudo-lateral aspect.
The wventro-dorsal diameter, however, continues progressively o
decrease, the base of the sucker viewed in sagittal plane being
rounded, tilted some-
what ventrad and giv-
ing origin  to the
esophagus.

The pouches are ir-
regularly globular in
form and as they ex-
tend latero - caudad
come to lie close to
the dorso-lateral as-
pects of the first por-
tion of the esophagus.
The caudal third of
the sucker and its
pouch -like prolonga-
tions are in a well-
marked perisuctorial
space (fig. 181), in
which they are re-
tained in position by
mesenterium - like
strands extending
from the parenchyma
particularly to the

F1o. 177, dorsal and ventral as-
pects of the sucker. The structure of the suctorial wall differs
somewhat at different levels. At the oral pole the suctorial wall
consists of parenchyma-like cells with some radial, cireular, and
longitudinal muscular fibers arranged beneath
the cuticular lining of the lumen. Farther cau-
dad, however, these muscular fibers increase in
number and except for the radial bundles are
massed into a well-defined inner zone as con-
trasted to an outer zone of the parenchyma-like
cell structure. Just above the level of origin
of the pouches the inner muscular zone forms
the greater portion of the thickness of the wall,

Fia. 178

the cell structure of the outer zone at the same time becoming

greatly condensed. The structure of the pouch walls shows a simi-
lar inner relatively narrow muscular zone in which the circular
fibers are most prominent, and an outer parenchyma-like zone.




The lumen of the sucker, in a general way, is a dorso-ventrally nar-
row, but transversely a relatively broad space. Caudo-laterally it
extends into the caudo-lateral prolongations or suctorial pouches of
the sucker. Besides variations in the dorso-ventral diameter of the
Jumen at different levels, naturally to be expected from irregulari-
ties in the degree of contraction at the time of fixing, there are dif-
ferences due to peculiarities in
form of the suctorial wall itself.
Beginning at the oral aperture of
the sucker the lumen for some dis-
tance caudad maintains a fairly uni-
form dorso-ventral diameter, then
rather abruptly this becomes de-
cidedly increased. This increase is
due to a retraction in the dorsal
and in the ventral suctorial wall so
as to form what Shipley describes
as ‘‘dorsal and ventral valves pro-
jecting like tongues into the lumen, only directed backward ™ (fig. 179).
These transverse projecting tongues or ridges are not continuous
laterally; the interval thus left increases to a corresponding degree
the dorso-ventral diameter of the lumen at its lateral angles; the
form in transverse section of the lumen at the level where these
ridges are formed suggests to a slight extent the letter H (fiz. 180).

Almost at once, however,
the dorso-ventrally ex-
panded lumen resulting
from the retraction of the
dorsal and the ventral suc-
torial walls, above described,
berins to contract and con-
tinues progressively to de-
crease to the level of origin
of the pouches. In this re-
gion the lumen becomes
very abruptly greatly nar-
rowed dorso-ventrally by the
projection upward into the
lumen from its dorsal wall of
a transverse tongue-like ridge recalling a similar structure in Ps. stan-
leyii (fig. 179). In transverse sections the first portion of the suc-
torial lumen is a transverse slit, the second portion is at first fusiform
or diamond-shaped in outline, eventually becoming crescentic with
the concavity of the crescent ventrad (fig. 181). By the projection

Fic. 174,

Fia. 180,




upward of the tongue-like transverse ridge the horns of the cres-
centic lumen become partly separated from the body, so that at this
level the lumen, as in Ps. stanleyii, somewhat suggests the letter H,
The terminal portion of the suctorial lumen also appears as a trans-
verse slit in section.

The lumen of the sucker and that of its pouches is lined with a
cuticle-like layer; in the first portion of the sucker the cuticle is beset
with conical papille of moderate size.

From its point of origin the esophagus passes at first ventro-caudad,
then at about its equator it bends abruptly and sharply dorsad with
a tilt caudad. Viewed ventrally the esophagus is apparently much
shorter than the sucker, but in sagittal plane it is at once seen that
it slightly exceeds the length of the latter. The esophageal wall is
muscular throughout, but in the caudal half the muscular layer is par-

ticularly well devel-
',‘: , '-*gu. UI)E{-l_, attainring i
L3S 3 T e AN maxunum thickness
T A T 'HEA oy B of about 67u Be-
: cause of the obliqui-
ty of this portion of
the esophagus cer-
tainof the transverse
sections cut its wall
almost tangentially,
and  consequently
the observer is read-
ily misled into in-
terpreting such a
section as indicating
Fia. 181, an enormously thick
muscular wall (fig.
183). Viewed ventrally, therefore, this portion of the esophagus
would have somewhat the appearance of a museular bulb, such as
Shipley describes and pictures.

The first half of the esophagus is dilated in the dorso-ventral diam-
eter, but compressed from side to side. The esophageal lumen is
lined throughout with a rather thick cuticular layer.

The intestines spring from the lateral aspects of the caudal por-
tion of the esophagus. At first they arch caudo-laterad, they then
pass directly caudad in relation to, though at some distance from, the
dorso-lateral aspect of the body. They terminate by cecal extremi-
ties slightly caudad of the junection of the fourth with the caudal
fifth of the body length, or slightly caudad of the plane of the cephalic
margin of the acetabulum, the right tube extending slightly farther
caudad than the left. In transverse section the ceca appear com-
pressed from side to side with proportionately a greatly elongated
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dorso-ventral diameter, the former bearing a relation of 1 fo about
5 of the latter.

GentTaL sysTEM.—With the exception of the vitellaria and the
copulatory apparatus the genital organs are situated in the inter-
cecal area.

Male organs.—The testes are in the axial region of the body,
though somewhat nearer the venter than the dorsum; the superior
testis is in the equatorial zone of the worm, occupying in this region
about one-seventh of the body length; the inferior or caudal testis
also occupies about one-seventh of the body length in a zone con-
ticuous to and immediately ecaudad of that of the superior testis.
Both testes are deeply indented by fissures and sulei in such a man-
ner as readily to lead to the erroneous interpretation that the testes
are side by side in close apposition, particularly as the caudal aspect
of the superior and the cephalic aspect of the inferior testis are in
close apposition and their contiguous lobes marked off by their fis-
sures and sulel over-
lap slightly, and con- s
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sequently portions of 4 u._,';-;' SRR Gy
both testes appear in p g gty };b?‘l‘kj ¥ ‘1
certain of the trans- T\ ST
verse sections (fig.
185).

A vas efferens
springs from the
dorso-cephalic aspect
of each testis (fig. 184) ;
then it passes cephalo-
dorsad, that from the
superior testis tending
to the left and that
from the inferiorto the
right of the median
sagittal plane. At
about the level of the
eephalie aspect of the
superior testis the left
vas efferens approaches close to the mesial aspect of the left
intestine; 1t then curves inward as it courses cephalo-dorsad
and very soon enters the complex of the coils formed by the vas
deferens amongst which it can not be followed. The right vas,
as already stated, passes cephalo-dorsad and to the right immediately
‘after its origin from the caudal testis. It skirts the caudal aspect
cof the superior testis, then after reaching the right caudo-dorsal
‘aspect of tIl:f; testis it bends and proceeds almost directly cephalad
n close relation to the right dorso-lateral aspect of the superior testis
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until it reaches a level a little short of that at which the left vas
efferens originates, when it begins to tilt dorsad, at the same time
becoming considerably distended with spermatozoa (fig. 184).
Shortly beyond this point it begins to wind and enters the coll-
complex of the vas deferens, beyond which point it is impossible to
trace it satisfactorily. The two vasa efferentia presumably enter
into the formation of the vas deferens and it would ap]mm',vthnugh
this can not be made out satisfactorily in this series of sections, as
if each, before their union, became considerably distended and coiled,
their coils being indistinguishable from those of the first portion of
the vas deferens.

The vas deferens presents at first a thin-walled intricately coiled
dilated portion or
vesicula  seminalis.
These coils are in
the intercecal space,
elongated from ven-
ter to dorsum and
dorsum to venter and
winding  eephalad;
they are succeeded
by a muscular-walled
segment or pars mus-
culosa, the wall of
which, measured at a
favorable point, was
about 60g  thick.
This portion is rela-
tively  short, wun-
coiled, though mak-
ing about one spiral
turn in its somewhat
sinuous course ventro-cephalad. In its turn, at about the level of the
esophageal fork, this is abruptly succeeded by a short greatly dilated
portion with museular walls intermediate in thickness between those of
the vesicula and pars musculosa. This portion, which Shipley inter-
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preted as the vesicula seminalis and which corresponds to the vesi-

cula seminalis interna of the forms with a ecirrus pouch, appears
homologous with the type of pars prostatica of Homalogaster philip-
pinensis and that of Ps. stanleyii, more particularly the latter, in
which the prostatic cells are few, while in this ( Watsonius watsoni)
species no prostatic cells at all can be distinguished. It is abruptly
succeeded by a thin walled duet of a much smaller caliber which

with the terminal portion of the uterus close to its ventral aspect at
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once plunges into a sharply delimited muscular mesh as it proceeds
cephalo-ventrad. This is relatively long and eventually opens at the
vertex of a genital papilla by a small pore separate I'rurn‘l :-mtl lnme-
diately cephalad of the opening of the metraterm. T'his H‘P‘I]itl‘l-‘.ll
portion of the vas deferens is homologous with the ductus E!_j:ll'.Ll:.lzi—
torius. It may be well to describe at this point what may be desig-
nated as the copulatory apparatus.

In the median line of the ventral surface at a point about one-
fourth the length of the worm from its oral margin is a well-marked
ring-like elevation or bulging which encircles a second more sharply

Fig. 154

defined truncated cone-like bulging measuring about 225 x from base
to vertex, about 600 p in transverse diameter at the base, and about
375 p at the vertex. The vertex of this second cone-like projection is
depressed or crateriform and may perhaps be regarded as the genital
atrium, from the dorsal wall of which the genital papilla projects.
These structures are well shown in surface view in fizure 175 and in
transverse sectionin figure 182. The crateriform depressioninto which
the genital papilla projects is beset by numerous quite small papillee.
The form of the genital papilla can not be made out satisfactorily;




one _p:ninal' the impression that it is a low, broad, rounded elevation. In
sections 1t may be seen that the internal structure of the oenital
bulging is made up of a muscular mesh which is sharply delimited
from the body parenchyma by a well-defined eurved (with convexity
dorsad) muscular layer of transverse, radiating, and vertical bundles,
[t is this curved limiting layer (somewhat suggestive of a cirrus pouch)
that, as already mentioned, is pierced by the ductus ejaculatorius and
the terminal portion of the uterus or metraterm. The structure of
this copulatory apparatus suggests the probability that it mav be
collapsible or retractible. The genital papilla is just caudad of the
level of the base of the
sucker (or origin of the
esophagus),

Femaleorgans.—The
ovary is in the axial
region of the body in
the intercecal area a
little nearer the left
than the right intes-
tine, caudo-dorsad of
the caudal testis and
dorso-cephalad of the
acetabulum and in a
zone directly caudad
of and slightly over-
lapping the zone of the
caudal testis (fig. 186)
superiorly and to a
slight degree overlap-
ping the acetabular
zone inferiorly (caud-
ally). The ovary is
dorso-ventrally elon-
gate, measuring about
0.66 mm. in this and
about 0.25 mm. in the transverse diameter. From its dorsal-cephalic
aspect (fig. 186) the oviduet takes origin, This passes directly dorsad
for about 150y of its length and then bends caudad, almost immedi-
ately penetrating the cephalic aspect of the shell gland, at the same
time giving off Laurer’s canal. The latter proceeds dorsad (fig. 187)
with but a slight inclination caudad and reaches the dorsum in about
the median line or only slightly if at all to the right of it, and at a point
in a plane marking the eaudal limit of the ovarian zone and there-
fore only slightly caudad of that of the superior limit of the acetabular
zone (or superior margin of the acetabulum) (fig. 188).
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The shell gland is placed directly dorsad of the ovary; the caudal
limit of its zone is the same as that of the ovarium, though because the
vertical diameter of the shell gland is slightly less than that of the
latter the zones of the two glands are not quite coextensive, the upper
(cephalic) limit of the shell gland being slighl!_?' below (caudad) of that
of the ovary. As already mentioned the oviduct penetrates the ce-
phalie uspec:t of the shell gland, in the substance of ‘n'h.lf'h 1t Emiiu-m with
the common vitello-duet. The duet resulting from this union at once

forms a fusiform dilatation, the ootype, which passes ventrad with a
sslight obliquity to the right and caudad in the major axis of the shell
igland. The continuation of the ootype becomes the uterus which
remerges from the ventral pole of the gland (fig. 187). After emerging,
ithe uterus passes vento-dextrad into the field between the ovary and
ithe right mtestine, but doubles back before it has quite reached the
ifrontal plane of the ventral margin of this intestine, and thus com-
ipletes a loop directed ventrad. On reaching a point to the right of
Ithe dorsal pole of the shell gland it dips caudad, the loop thus formed




coming into close relation to the right aspect of the dome of the excre-
tory vesicle. After forming this loop the uterus continues dorsad until
it reaches the field to the right of the line of Laurer’s canal and dorso-
mediad of the right intestinal cecum, where it forms some coils and
begins its ascent cephalad, forming dorso-ventral loops, at first in the
field between the right intestine on the one side and the ovary and
shell gland on the other: later these l:m!:s are in the median ]‘im.-_ in
the intercecal area between the testes and the dorsum. The uterus
winds its way cephalad in this field, dorsad of the testes, until it

reaches the level of the caudal aspect of the vas deferens. Here it
tends ventrad to gain the ventral aspect of the vas deferens, arching
across the cephalic aspect of the superior testis. At the same time it
ceases to form coils, proceeding in a sinuous but direct course cephalo-
ventrad. From the level of the esophageal fork it is continued as the
metraterm, and, as already mentioned, this pierces the muscular mesh
of the copulatory apparatus to open immediately caudad of the
duetus ejaculatorius at the vertex of the genital papilla.

The first loop formed by the uterus after its emergence contains a
considerable number of vitelline cells, suggesting the idea of a yolk
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reservoir. 1t is probably on this account l]l.'ll1 Shipley was led into
interpreting this as a separate structure, to which ]_u- applied the name
i volk reservoir.” In the remaining loops a considerable number of
eges were noted. IHere and there in thv_ coils dorsad of the testes
there are masses of spermatozoa in which some of the eggs are
embedded.

The vitellogene glands, consisting of a mmlvm:m mlmlljm* of loosely
agoregated, well-developed follicles, are situated in the I’mh_ls hetween
the ceca and the ventro-lateral aspect of the body; that is, ventrad

and ventro-laterad of the ceca and ventro-laterad of the upper (ce-
phalic) portion of the acetabulum. Longitudinally they extend from
about the level of the esophageal fork to or slightly caudad of the
level of the upper margin of the acetabular aperture. The gland of
the left side is a little shorter than that of the right. A duct of con-
‘giderable caliber, distended with yolk cells, leaves the gland of each
‘side—that of the left at a point slightly ecephalad of the superior
margin of the ovary; that of the right at about the level of the ootype.
These ducts, the transverse vitello-ducts, pass dorso-mediad and more
vor Jess caudad ventrally of the intestinal ceca to unite close to the
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